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DE QU

A / KHAI NIEM CHUNG

I/ KHAI NIEM VE DE QUI :

Mot d6i tuong goi la c6 tinh d€ qui néu no6 duge dinh nghia thong qua chinh no .
Mot ham , mdt thu tuc ¢o6 tinh dé qui néu trong than chuong trinh ctia ham , thu tuc nay lai co6 101
£0i to1 chinh n6 .

Thidul:
Dinh nghia giai thira ciia mot s nguyén khong 4m 13 dinh nghia c6 tinh dé qui. That vay:
[ 1 Néu N=0
Ny =

| N*(N-1)! NéuN>0

Pé dinh nghia N giai thira , phdi théng qua dinh nghia giai thira ( ciia N-1).

Thidu 2:

Xay dung hoan vi ctia N phén tir cling c6 tinh chat dé qui . That vay :

Giastrco lhoanvila S (A1,Az, ... AiiLAl,..... Ani,Ay), sau d6 d6i chd 2 phan tir S[i] va S[j]
cua hoan vi do6 ta s€ dugc mot hodn vi méi .Sau day 1a so dd hinh thanh dan cac hoan vi tiép theo nhau
cua hoan vi S(1,2,3)

123
Bl : > 312
j=1 2 3 / / /
B2 : 132 213 — 231 321
- J L J
B3 :i=3 123 132 213 231 312 321

=3

Vay dé xdy dung cac hodn vi sau ta phai dwa vao cac hoan vi da sinh ra trudc do.

Thi du 3: Xay dung t6 hop chap K cta N phan tir 1,2,3,....N ciing theo phuong thirc dé qui :
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Ta s& xay dung dan ting phan tir tir vi tri thir 1 dén vi tri thir K cta t6 hop .Dé xay dung phan tir
thir i ( sau khi da x4y dung xong cac phan tir tir 1 dén i-1 ciia to hop nay ) , ta s& cho phan tir thr i nhan 1
trong cac gié tri tir (Aw; +1) dén gia tri cao nhét co6 thé dugc cta nd d6 1a gia tri (N-K)+i vi sau phan tir thir
1 nay con (K-1) phan tir ,do d6 néu phan tir thr i nhan gia tri cao nhat 1a (N-K)+i thi cac phan tir tiép theo
van con kha nang nhan cac gia tri : (N-K)+i +1, (N-K)+i +2, ..., (N-K)+i + (K-)) =N.

Vay dé xdy dung phan tir thir i cia 1 t6 horp ta phai dua vao két qua da xay dung to1 phan tir thir
i-1 . TAt nhién dé xay dung phéan tir tht 1 , ta phai dwa vao ‘phan tir hang rao ¢ 1a phan tr & vi tri thir
‘0’ ,ta gan cho phan tir nay gia tri nao cho phu hop qui luat néu trén ? rd rang do 1a gia tri 0 ,nh.':im cho no
quyén dugc binh dang nhu moi phan tir khac .Phan tir 0 nay chiu mét trach nhiém rat ning né bt dau tir
n6 méi xay dung dan dugc cac phan tir tiép theo ciia moi to hop , song ta ciing dimg quén né phai ‘ngam
ngui’ vi ‘khong duoc ding trong t6 hop

Sau déy 1a so d6 minh hoa viéc xay dung t6 hop chap 3 ca 5 phan tir 1,2,3,4,5

0 * x %
=l ;n-kti=3 01** 02** 03**
1=2 ;n-k+i= 012* 013* 014* 023* 024* 034*

AN TANT

1=3;n-kti=5 0123 0124 0125 0134 0135 0145 0234 0235 0245 0345

I1/LUUY VETHU TUC VA HAM DE QUI :

Luuyl + Trong tha tuc va ham d¢ qui can chira cac 1énh thé hién tinh dung cua dé qui .Nghia la
céc thu tuc , ham dé qui chi goi tdi chinh né mét s6 hitu han lan rdi gap diéu kién thoat ( dé né khong goi
tdi chinh no nira )

Thidul :
Function Giaithua(N: Byte) : LonglInt;
Begin

If N=0 then giaithua := 1

Else

Giaithua := N*Giaithua(N-1);
End;

Trong ham Giaithua , diéu kién dimg 12 0! = 1 , vi mdi lan goi t6i ham Giaithua thi N giam di 1
don vi nén s& dan téi truong hop N=0 .

Thidu?2 :
Function Fibonaci(N : Integer) : LonglInt;
Begin
If (N=1) or (N=2) then Fibonaci := 1
Else
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Fibonaci:= Fibonaci(N-1)+ Fibonaci(N-2);
End;
Trong ham Fibonaci , diéu kién dimng 1a :
If (N=1) or (N=2) then Fibonaci := 1
vi mdi 1an goi toi ham Fibonaci thi N giam di 1 , s& dan t6i tinh trang N=3
==> Fibonaci(3) = Fibonaci(2)+ Fibonaci(1) = 1+1 =2.

Luuy2 Thua tuc va ham d¢ qui phai thé hién tinh dé qui : N6 goi to1 chinh n6
Trong 2 thi du néu trén cac I¢énh
Giaithua := N*Giaithua(N-1); {Thidul }
hoiac
Fibonaci:= Fibonaci(N-1)+ Fibonaci(N-2); { Thidu2 }
thé hién tinh dé qui .

11/ MOT SO BAI TAP CO BAN :

Bai [ : Xay dung c4c hoén vi ctia tdp N phﬁn tr 1,2,3,....N b?mg dé qui:

Bdi 2 : Xay dung céc to hop chap K ctia N phan tir 1,2,3,...N (0<K<N)

Bai 3 : Xay dung céc chinh hop chip K cia N phﬁn tor 1,2,3,...N (0<K<N)

Bai 4 : Xéy dyng cac chinh hop ldp chap K cua N phan tir 1,2,3,..N  (0<K<N) (con goi 1a b miu N
phan tr )

IV /BAI TAP VE NHA

Bai 5 : Tao xau ki tu c6 d6 dai khong qué 20 , chi chtra 3 ki ty A,B,C c6 tinh chét : Khoéng c6 2 xau con
lién nhau bang nhau

Goiy:

+ Xay dyng ham KT kiém tra 2 xau con lién nhau c¢6 bang nhau khong ?

+ Gia sir da tao duoc xau A ¢ i-1 ki tyr, chon ki tu thir i 1a 1 trong 3 ki tu A,B,C nbi thém vao xau
A ma A van thoa min KT thi tim tiép ki tu i+1 , néu khong thoa man thi xau A tr¢ lai nhu trude (c6 i-1
ki tu cii ) dé chon ki tur thir i ctia xau 1a 1 trong 2 ki tw con lai ...

Bai 6 :
Lap trinh thé hién trd choi Thap Ha Noi : Trén coc 1 cd N dia va Xép dia nho & trén dia 16n ; coc 2
va coc 3 chua co6 dia . Hay chuyén hét dia ¢ coc 1 sang coc 3 theo qui luat sau :

Chuyén timg dia & trén cing ctia mot trong 3 coc sang coc khac sao cho dia 16n khong dit trén dia nho .

Goiy:

+ Néu coc 1 chi c6 1 dia thi chuyén n6 sang coc 3

+ Gia st da giai dugc bai toan trong trudng hop c¢6 N-1 dia ; khong mat tinh chat tong quét ,ta gia
sir coc 2 chira N-1 dia ( dia nho trén dia 1on ) va s& chuyén hét du:cc sang coc 3 nho coc trung gian 1a coc
1 .Ta s& chimg minh bai toan cho N dia xép & coc 1, chuyén sang coc 3 nhd coc trung gian 1 coc 2 s&
giai dugc. That vay :
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a) Tim cach chuyén N-1 dia tir coc 1 sang coc 2 ((coc phu : 3);
b) Chuyén I dia cg‘)n lai (dia 16n nhat ) & coc 1 sang coc 3
¢) Tim cach chuyén N-1 dia tir coc 2 sang coc 3 (coc phulacoc 1)

Bai7:
Lap trinh bai toan : Tinh s cach chia M vét thanh N phén theo qui luat :
Si>8S; > ... 2Sxa=Sy>0  (S; lasd vat cua phan thiri)

Ssic M
i=l

Goi ¥ :+ Néu s6 @6 vat M=0 thi coi nhu ¢6 1 cach chia : d6 1a cach chia mdi ngudi khong dugce vét nao .
+ Néu s6 nguoi N=0 thi khong thé chia dugc
+ Néu 0<M<N thi trong moi cach chia , ludn c6 it nhat N-M ngudi khong duoc chia , do vy céc
cach chia khac nhau ¢ chd : chia c6 khac nhau cho M nguoi con lai hay khong ? Noi cach khéac sb cach
chia trong trudng hop ndy bang sd cach chia cua bai toan chia M vat cho M ngudi .
+ Néu M>=N>0 thi cac cach chia thudc 2 loai :
Loai 1 : Moi nguoi déu c6 phan , vAy moi cach chia ¢ chd giéng nhau 1a moi ngudi déu
c6 it nhét 1 vat, cac cach chia chi khac nhau & chd phan chia M-N vat con lai cho N ngudi nhu thé nao ?
Logi 2 : Cé 1 nguoi khong duoc chia vat nao . Nghia 1a chi chia M vat cho N-1 nguoi

Bdi 8 : V& cac duong HilBert cip 5, biét cac duong HilBert cip 1, cAp 2, cAp 3 nhu hinh vé& dudi day

Cac duong cﬁp 1

Al B1 Cl Dl

Cac duong cdp 2 Puong A3
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Duwong AS
Bail:
Uses Crt;
Const N =38;
TF = 'hoanvi.txt';
Type TS = String[N];
Var S - TS;
d,Lt :Longint;
F : Text;
T : LongInt Absolute $0000:$046C;
Procedure Doi(Var a,b : Char);
Var p : Char;
Begin
p:=a;a:=b; b:=p;
End;
Procedure Hien(S : TS);
Begin

Inc(d); Write(F,S,' ");
If (d mod 10 = 0) then Writeln(F);

End;
Procedure Tao(S : String;i : Byte);
Var j : Byte;
p : Char;
Begin

If i=N then Hien(S);
For j:=ito N do
Begin
Doi(S[i],S[j1);
Tao(S,i+1);
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End;
End;
BEGIN
Clrscr;
S :='123456789";
S = Copy(S,1,N);
d:=0;
LT =T;
Assign(F,TF);
ReWrite(F);
Tao(S,1);
Close(F);
Writeln(#13#10,'So hoan vila :'.d);
Writeln("Mat thoi gian la : ',((T-Lt)/18.2):10:2," giay");
Readln;
END.

Chuong trinh trén chay trén may DX2-486 , N =8 , mat thoi gian khoang 4 gidy ..

N= 9, mat khoang 37 gidy .

Bai2:
Uses Crt;
Var X : Array[0..20] of Byte;
KN : Byte;
C : Longlnt;
Procedure Init;
Begin
Write('k,n =");
Readln(k,n);
X[0] =0;
C =0;
End;
Procedure Inkq;
Vari: Byte;
Begin
Inc(C);
Write(C:5,' : ");
For i:=1 to k do Write(x[1]:3);
Writeln;
End;
Procedure Thu(i : Byte);
Var j : Byte;
Begin
For j:=x[i-1]+1 to n-k+i do
Begin
xX[i] =]
If i= k then Inkq Else Thu(i+1);
End;
End;
BEGIN
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Clrscr;
Init;
Thu(1);
Readln;
END.
Bai3:
Uses Crt;
Var
Cx : Array [1..10] of Boolean;
A : Array [1..10] of Byte;
N,k  :Byte;
dem : Longlnt;
Procedure Nhap;
Begin
Write('NHap N,k : ');
ReadIn(N,k);
End;
Procedure Tao;
Begin
Fillchar(Cx,Sizeof(Cx),True);
dem :=0;
End;
Procedure Hien;
Var j : Byte;
Begin
Inc(dem); Write(dem:5,' : ');
For j:=1 to k do Write(a[j]:3);
Writeln;
End;
Procedure Try(i : Byte);
Var j : Byte;
Begin
Forj:=1ton do
If Cx[j] then
Begin
Alil:=;
Cx[j]:=False;
If i=k then Hien Else Try(i+1);
Cx[j]:=True;
End;
End;
Begin
Clrscr;
Nhap;
Tao;
Try(1);
Readln;
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End.

Bai4:

Uses Crt;

Const Max =20;

Var X : Array[0..Max] of Byte;

KN : Byte;
dem : Longlnt;
Procedure Init;
Begin
Write('k,n (k<=n) =");
Readln(k,n);
X[0] =0;
dem =0
End;
Procedure Inkq;
Vari: Byte;
Begin
Inc(dem);
Write(dem:10,' : ');
For 1i:=1 to k do Write(x[1]:2);

Writeln;
End;
Procedure Thu(i : Byte);
Var j : Byte;
Begin
Forj;==1tondo
Begin
x[i] =
If i = k then Inkq Else Thu(i+1);
End;
End;
BEGIN
Clrscr;
Init;
Thu(1);
Readln;
END.
Bais5:
Uses Crt;
Const N =20;
Var S : String;

Function Kt(S : String) : Boolean;
Var i, : Byte;
Begin
Kt := True;
For i:=1 to Length(S) div 2 do
For j:=1 to Length(S)- 2*i+1 do
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If Copy(8S,j,1)=Copy(S,j+i,1) then
Begin
Kt := False;
Exit;
End;
End;
Procedure Tao(S : String);
Var ch : Char;
Begin
If Length(S)=N then
Begin
Writeln(S);

Readln;
Halt;
End;
For ch:='A'"to'C'do  { Khdi tao moi kha nang }
Begin
S := S+ch; { Thtr chon 1 kha néng }
If Kt(S) then Tao(S) {Néu thoa man diéu kién thi tim tiép }
Else Delete(S,Length(S),1); {Néu khong thi tra vé trang thai cii}
End;
End;
BEGIN
Clrscr;
S="
Tao(S);
END.

Bai 6 :
Uses Crt;
Const C1 ='1";
C2 ="'
C3 ="3";
Max =20;
Var Sodia,i,h1,h2,h3 : Byte;
A,B,C : Array[1..100] of Byte;
Procedure Khoitri;
Begin
Write('"Nhap so luong dia (<=20) : ");
Repeat
{$I-} ReadIn(Sodia); {$1+}
Until (IoResult=0) and (sodia<=Max) and (Sodia>0);
Textcolor(14);
For i:=sodia downto 1 do
Begin
Gotoxy(40,24-1);
Writeln("**");
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End;
Textcolor(12);
For i:=sodia downto 1 do
Begin
Gotoxy(50,24-1);
Writeln("**");
End;
Textcolor(9);
For i:=sodia downto 1 do
Begin
Gotoxy(60,24-1);
Writeln("**");
End;
{ Readln; }
Textcolor(15);
For i:=sodia downto 1 do
Begin
Gotoxy(40,24-1);
Writeln((sodia-i+1):2);
A[i] := sodia-i+1;

B[i] :=0;
C[i] = 0;
End;
{ Readln;}
h1 :=sodia;
h2 :=0;
h3 :=0;
End;
Procedure Hien(X,Y : Char);
Begin
Case X of
1" : Begin
Gotoxy(40,24-h1);
Textcolor(14); Write('**"); Textcolor(15);
Case Y of
2" : Begin
Inc(h2);B[h2] :=A[hl];
Gotoxy(50,24-h2); Write(B[h2]:2);
End;
'3' : Begin
Inc(h3);C[h3] := A[h1];
Gotoxy(60,24-h3); Write(C[h3]:2);
End;
End;
Dec(hl);
End;
2' : Begin

Gotoxy(50,24-h2);
Textcolor(12); Write('**"); Textcolor(15);
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Case Y of
'l": Begin
Inc(hl);A[h1] := B[h2];
Gotoxy(40,24-h1); Write(A[h1]:2);
End;
'3': Begin
Inc(h3);C[h3] := B[h2];
Gotoxy(60,24-h3); Write(C[h3]:2);
End;
End;
Dec(h2);
End;
'3': Begin
Gotoxy(60,24-h3);
Textcolor(9); Write('**'); Textcolor(15);
Case Y of
'1": Begin
Inc(h1);A[h1] := C[h3];
Gotoxy(40,24-h1); Write(A[h1]:2);
End;
2" : Begin
Inc(h2);B[h2] :=C[h3];
Gotoxy(50,24-h2); Write(B[h2]:2);
End;
End;
Dec(h3);
End;
End;
End;
Procedure Chuyen(N : Byte;A,B,C : Char);
Begin
If N=1 then { Writeln('Chuyen A, -->"',C);}
Begin Hien(A,C);{Readln;} End
Else
Begin
Chuyen(N-1,A,C,B);
Chuyen(1,A,B,C);
Chuyen(N-1,B,A,C);
End;
End;
BEGIN
Repeat
Clrscr;
Khoitri;
Chuyen(sodia,C1,C2,C3);
Gotoxy(1,24);Writeln("ESC : thoat ');
Until ReadKey=#27;
END.
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Bai7:

Uses Crt;
Var M,N,sc : LonglInt;
Procedure Nhap;
Begin
Write('"Nhap so do vat : ');
Readln(M);

Write('Nhap so nguoi :');

ReadIn(N);
End;
Function Chia(M,N : LonglInt) : LongInt;
Begin
If M=0 then Chia := 1
Else {M>0}
I[f N=0 then Chia :=0
Else {N>0}
If M<N then Chia := Chia(M,M)
Else
Chia := Chia(M-N,N)+Chia(M,N-1);
End;
BEGIN
Clrscr;
Nhap;
sc := Chia(M,N);
If sc=0 then
Begin
Writeln("Khong the chia cho 0 nguoi ');
Readln;
Halt;
End
Else Writeln('So cach chia la : ',sc);
Readln
END.
Bai 8 :
Uses Crt,graph;
Const N =4;
hO =512;
Var  1,hx,y,x0,y0 : Integer;
Gd, Gm : Integer;

Procedure D(i:integer);forward;
Procedure B(i:integer);forward;
Procedure C(i:integer);forward;
Procedure A(i:integer);forward;
Procedure A;

Begin
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If >0 then

Begin
D(i-1); x:=x-h; lineto(x,y);
A(i-1); y:=y-h; lineto(x,y);
A(i-1); x:=x+h; lineto(x,y);
B(i-1);

End

End;

Procedure B;
Begin
If >0 then
Begin
C(i-1); y:=y+h; lineto(x,y);
B(i-1); x:=x+h; lineto(x,y);
B(i-1); y:=y-h; lineto(x,y);
A(i-1);
End
End;
Procedure C;
Begin
If >0 then
Begin
B(i-1); x:=x+th; lineto(x,y);
C(i-1); y:=y+h; lineto(x,y);
C(i-1); x:=x-h; lineto(x,y);
D(i-1);
End
End;
Procedure D;
Begin
If >0 then
Begin
A(1-1); y:=y-h; lineto(x,y);
D(i-1); x:=x-h; lineto(x,y);
D(i-1); y:=y+h; lineto(x,y);
C(i-1);
End
End;

BEGIN
Gd := Detect; InitGraph(Gd, Gm, 'C:\tp97\tp\bgi");
If GraphResult <> grOk then Halt(1);
1:=0;
h:=h0;
x0:=h div 2;
y0:=x0;
Repeat
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inc(1);
h:=h div 2;
x0:=x0+(h div 2);
y0:=y0+(h div 2);
x:=x0;
y:=y0;
Moveto(x,y);
A(1);

Until i=n;
Readln;
CloseGraph;
END.
Chil ¥ : Chuwong trinh trén ding dé qui gidn tiép (voi tir ForWard )
Thu tuc D goi toi cac thu tuc A va C ¢ dudi no
Thu tuc B goi toi cac thu tuc C va A ¢ dudi no
Ngodi ra , dé ding cdc lénh vé (ché do do hoa ) ta sir dung Unit Graph .

B/QUAY LUI + VET CAN + LUA CHON TOI UU
KET HOP BE QUI

I1/Y nghia :

Trong nhiéu truong hop , nghiém cua bai toan la day cac phan tir duge xac dinh khong theo mot
luat tinh toan nhat dinh, muon tim nghiém phai thyc hién tung budc ,tim kiém dan tung phan tir cta
nghiém .Dé tim mdi phan tir ,phai kiém tra “dung,sai” cac kha nang c6 thé chip nhan cta phan tir nay.
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+ Néu kha niang nao d6 khong dan t6i gia tri chip nhan dugc cta phan tir dang xét thi phai loai bo
kha ning d6 , chuyén sang chon kha niang khac ( chua dwoc chon ) . Cha ¥ : mdi khi chon mét kha ning
cho mot phan tir thi thong thudong trang thai bai toan sé thay ddi vi thé khi chuyén sang chon kha ning
khac , phai tra lai trang thai nhu trudc khi chon kha nang vira loai bo (nghia la phai quay lui lai trang thai
cll).

+ Néu c¢o 1 kha ning chap nhan duoc ( nghia la gan duoc gia tri cho phan tir dang xét cua
nghiém ) va chua 1 phan tir cudi cung thi tim tiép phan tir tiép theo .

+ Néu bai toan yéu cau chi tim 1 nghiém thi sau khi chon duoc 1 kha nang cho 1 phan to cua
nghiém , ta kiém tra phan ttr nay da la phan ttr cudi cung cua 1 nghiém hay chwa ( goi ld [énh kiém tra két
thic I nghiém ). Néu dung 1a phéan tir cudi ciing ctia nghiém thi : Hién nghiém va thoat han khoi thu tuc
deé qui bang 1énh Halt;

Néu bai toan yéu cau tim tat ca cac nghiém thi khong c6 1énh klem tra két thuc 1 nghiém

+ Trong viéc thir moi kha ning ctia 1 phan tir ciia nghiém , néu biét tim nhitng diéu kién dé nhanh
chong loai bo nhitng kha nang khong thé chép nhén dugc thi viéc thir s€ nhanh chong hon. Viéc thir moi
kha ning cua 1 phan tir ciia nghiém ciing giéng nhu mét ngudi di dudng , mdi khi dén ngd N-duodng , lan
luot chon 1 dudng thich hop trong cac con dudng ciia ngd N-dudng d6 , néu biét chic chin nhitng duong
nao do trong cac duong cua ngd N-duong 1a dudng “cut” khong thé di t6i dich thi nguoi di duong sé loai
ngay nhiing duong do ; hodc ngugc lai néu nhin thiy truéc nhimng diéu kién cho phép chi can di theo mot
s0 con duong nhat dlnh trong N dudng ma van t6i dich nhanh chong thi nguoi di duong s& dung nhing
didu kién 4y nhu “la ban “ chi phuong huéng di ciia minh Tat nhién khi khing dinh diéu nay 1a
“dung” ,diéu kia 1a “sai” phai hét strc than trong.Néu nhiing khing dinh” chic chin” chi 1a diéu “ngd
nhan” thi ¢ thé bo s6t mot sd con duong t6i dich, hodc chéch hudng khong thé téi dich . Mot tri khon
vira “tao bao” vira “chic chan” 1a tri khon ctia mot chuong trinh sang gia !

+ Néu tim 1 nghiém t6t nhét ( theo diéu kién ) thi mdi khi tim duwoc 1 nghiém , ta so sanh véi
nghiém tt nhat da tim dugc cho dén luc nay( goi 1a nghiém tdi wu ) . Néu nghiém vira tim dugc tét hon
nghiém t6i wu thi gan lai nghiém t6i wu 13 nghiém mai
Qué trinh tiép dién cho dén khi duyét hét cac nghiém ciia bai toan ta s& dugc nghiém tdi uu ctia bai toan .

Tom lai thut toan “duyét trén co s¢ tim kiém va quay lui ” - Thuat toan BackTracking - ¢6 chtra
cac ndi dung sau :
+ Vét can moi nghi¢ém bang tim kiém tién dan vé dich dong thoi biét quay lui khi khong thé tién

+ C6 thé dat cac “mat loc” dé viéc tim kiém nhanh chong hon : hodc loai bo hodc chi chon mot sb
hudng .

+ C6 thé so sanh cac nghiém dé co nghiém t6i wu

+ Tuy theo yéu cau , c6 thé chi tim 1 nghiém , cling c6 thé tim moi nghiém

Do thuét toan BackTracking xay dung trén co s tim kiém dan ,két qua sau hinh thanh tir két qua
trudc, nén co6 theé dung cac ham, thu tuc d€ qui dé thuc hién thuat toan Cu thé c6 3 dang dan bai thuong
gdp sau day :

I1 / Ba dang dé qui thuwong gap dé thuc hién thuit toan BackTracking

DANG 1 : Tim moi nghiém

Procedure Tim(k : Integer);
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Begin
Vong lap dé cir moi kha nang ciia bude thir k trong tim kiém 1 nghiém
Begin
+ Thir chon 1 dé cir cho bude k
+ Néu dé cir nay (‘hélp nhin durgc thi

Begin
* Ghi nhan gia tri dé cir;
* Luu trang thai méi cia bai toan sau dé cir;
* Néu chua phai budc cudi cuing thi Tim(K+1)
Else {la budc cudi cung} thi Hién Nghiém;

* Tra lai trang thai cua bai toan trwoc khi dé cu;

End;
End;
End;

Ciing c6 thé viét dudi dang sau :

Procedure Tim(k : Integer);

Begin
Néu budc k 1a budc sau bude cudi cung thi Hién nghiém ;
Vong lap dé cir moi kha ning cuia bude thi k trong tim kiém 1 nghiém
Begin
+ Thtt chon 1 dé ¢t cho budce k
+ Néu dé ctr nay thoa man bai toan thi
Begin
* Ghi nhan gia tri dé cir;
* Luu trang thai méi cia bai toan sau dé ci;
* Tim(k+1);
* Trd lai trang thdi ciia bdi todn trude khi dé cir:
End;
End;
Eud,

Thi du : Bai toan con mi di tuiin ( Hién tit ca cac nghiém)
Cach1:

Program Madequy;

Uses Crt;
Const Max =38;
Fi = 'madq.inp";
D : Array [1..8] of -2..2 = (-2,-2,-1,1,2,2,1,-1);
C : Array [1..8] of -2..2 =(-1,1,2,2,1,-1,-2,-2);
Var
F : Text;
T1,T2 :longint;
A : Array[1..Max,1..Max] of Integer;

x,y,k,dem,n,nsq : Integer;
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Procedure DocFi;
Begin
Assign(F,Fi);
{$I-} Reset(F); {$I+}
If Toresult<>0 then
Begin Writeln('Loi File '); Readln; Halt; End;
Readln(F,N);
Nsq := N*N;
ReadIn(F,x,y);
Close(F);
End;
Procedure Hien;
Var 1,j : Integer;
Begin
Inc(dem);
Assign(F,Fi);
Append(F); {Ghi nghiém ngay cubi File dir liéu Input }
Writeln(F,"Nghiem thu ',dem);
Fori:=1to N do
Begin
For j:=1 to N do
Write(F,A[1,j]:3);
Writeln(F);
End;
Close(F);
End;
Procedure Try(k:Integer;x,y: Integer);
Var i,j,u,v : Integer;
Begin
If k > nsq then Hien Else
For i:=1 to 8 do
Begin
u:=x+D[i]; vi=y+CJ[i];
If (win [1..n]) and (v in [1..n]) and (A[u,v]=0) then
Begin
Alu,v]:=k;
try(k+1,u,v);
Alu,v]:=0;
End;
End;
End;
BEGIN
Clrscr;
Fillchar(A,Sizeof(A),0);
dem:=0;
DocFi;
Alxy]:=1;
Try(2,x,y);
END.
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Cich 2 : ( Chuyén mang 2 chiéu sang 1 chiéu . hiéu suit hon )

Uses Crt;
Const N =12;
Type Mt = Array[1..(n+4)*(n+4)] of Integer;
Var x : Mt;
K : Array[1..8] of Integer;

db,spt,d,c,L,z : Integer;{db :so o dau bang }
Procedure Khoitao;

Var i,j,all : Integer;
Begin

db =2*(L+4)+2;

all = (L+4)*(L+4);

For i:=1 to all do X[i] :=

Fori:=1to L do

Forj:=1to L do
X[db+(i-1)*(L+4)+j] := 0;

X[db+(d-1)*(L+4)+c] == 1;

K[1] := 2*L+9; K[2] =2*L+7;
K[3] := L+6; K[4] := L+2;
K[5] :=-K[4]; K[6] :=-K[3];
K[7] :=-K[2]; K[8] :=-K[1];
z :=0; { Songhiem }

spt:= L*L;

Procedure Hien;
Var i, : Integer;
Begin
Inc(z);
Writeln('Nghiem : ',z);
For i:=3 to L+2 do
Begin
For j:=3 to L+2 do
Write(X[(i-1)*(L+4)+]:3);
Writeln;
End;
End;
Procedure Tim(t,p : Integer);{ Di toi o thu t,ma dang o o thu p cua x }
Var i: Integer;
Begin
If t=spt then Hien ;
For i:=1 to 8 do
If x[p-k[1]]=0 then
Begin
x[p-k[i]] :=t+1;
Tim(t+1,p-k[1]);
x[p-kIil] == 0;
End;
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End;

BEGIN

Clrscr;

Write('Kich thuoc ban co : ');

ReadIn(L);

Write('Nhap 2 toa do o xuat phat : ');

Readln(d,c);

Khoitao;

Tim(1,db+(d-1)*(L+4)+c);

If z=0 then Writeln('Khong co nghiem ');
END.

DANG 2 : Tim m§t nghié¢m :

Procedure Tim(k : Integer);
Begin
Vong lap dé cir moi kha ning ciia bude thi k trong tim kiém 1 nghiém
Begin
+ Thir chon 1 dé cir
+ Néu dé ctr nay chap nhan duoc thi
Begin
* Ghi nhan gia tri dé cir
* Luu trang thai méi cia bai toan sau dé cir
* Néu 1a budc cudi cing thi
Begin
Hi¢n Nghi¢m
Thoat
End
* Trd lai trang thdi true khi dé cir
End;
End;
End;

Hodc c¢o thé viét dudi dang sau :

uigeli.xyz
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Procedure Tim(k : Integer);
Begin
Néu 1a budc sau bude cudi cing thi
Begin
Hién Nghiém
Thoat
End
Con khong :
Tao vong lap dé ctr moi kha ning ctia budc thir k trong tim kiém 1 nghién
Begin
+ Thir chon 1 dé cir
+ Néu dé ctr nay thoa man bai toan thi
Begin
* Ghi nhan gia tri dé cir
* Luu trang thai méi cua bai toan sau dé cir
* Néu chua phai budc cudi ciing thi Tim(K+1)
* Trd lai trang thdi ciia bdi todn trude khi dé cir

End;
End;
End;

Trong bai todn tim 1 nghiém , nguoi ta thuong dua thém vao cdc diéu kién doi voi cdac kha nang dé cur dé
bo bot di 1 s6 kha nang dé cur hodac lam cho kha nang dé cur thu hep lai

Thidu :

+ Piéu kién can dé mot kha ning dugc chip nhan O bude thirila bude i+1 ciing co kha nang chap nhan
mot dé ctr ciia né va budc thir i chua phai bude cubi ciing . Vi vy c6 thé nhanh chéng t6i dich néu dua ra
qui luat chon dé cir cia bude thtr i nhu sau :

& bude thir i ta s& chon dé ctr ndo ma theo n6 dua ta toi budc i+1 c6 it kha niang chap nhan nhat
( nghia 13 budc thir i+1 van c6 kha niang dé ctr cia n6 , nhung s dé cu it )

+ Mot cach khac : Khi chdp nhan mot kha ning dé cir cho budc thir i , ¢ thé s& tac dong toi trang thai bai
toan . Vi vay ta tinh toan trudc néu chon dé ctr nay thi trang thai bai toan c6 thay ddi qua mirc gidi han
cho phép hay khong ?.Nghia 1a ¢6 vuot qua cén trén hodc cén dudi cua bai toan hay khong ? Néu vuot
qua thi ta khong chon dé ctr 4y Trong nhiéu bai toan nhing cin nay ciing thu hep dan theo timg budce ,
néu ta tim dugc su thay doi clia can theo timg budc thi cac kha niang dé cir ngay cang hep dan , bai toan
nhanh chéng két thuc .

Tré lai bai toan con mé di tuan nhung véi véu cau chi hién 1 nghiém

Cach 1 : (Thong thwon

Uses Crt;
Const Max =7;
Fi ='madq.inp';

D :Aray[l.8]of 2.2 =(-2,-2,-1,1,2,2,1,-1);
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C :Array[l1..8]of-2..2=(-1,1,2,2,1,-1,-2,-2);
Var
F :Text;
T1,T2 : longint;
A : Array[1..Max,1..Max] of Integer;
x,y,Lx,Ly,k,dem,n,nsq : Integer;
Procedure DocFi;
Begin
Assign(F,Fi);
{$I-} Reset(F); {$I+}
If Toresult<>0 then
Begin
Writeln('Loi File ');
Readln;
Halt;
End;
Readln(F,N);
Nsq := N*N;
ReadIn(F,x,y);
Lx =x;
Ly =y;

Close(F);
End;
Procedure Hien;
Var 1,j : Integer;
Begin
Inc(dem);
Assign(F,Fi);
Append(F);
Writeln(F,"Nghiem thu ',dem);
For 1:=1 to N do
Begin
For j:=1 to N do
Write(F,A[1,j]:3);
Writeln(F);
End;
Close(F);
End;
Procedure Try(k:Integer;x,y: Integer);
Var i,j,u,v : Integer;
Begin
If k>nsq then Hien Else
Begin
If dem=1 then
Begin
Writeln('Da xong . Moi an phim Enter ');
Readln;
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Halt;
End;
For 1:=1 to 8 do
Begin
u:=x+DJi];
v:=y+C[i];
{Writeln(u,' ',v);}
If (win [1..n]) and (v in [1..n]) and (A[u,v]=0) then
Begin
Alu,v]:=k;
try(k+1,u,v);
Alu,v]:=0;
End;
End;
If (u=Lx) and (v=Ly) then
Begin
Writeln('Vo nghiem ');
Readln;
Halt;
End
End;
End;
BEGIN
Clrscr;
Fillchar(A,Sizeof(A),0);
dem:=0;
DocFi;
Alxyl=1;
k:=1;
Try(2,x,y);
END.

Cich 2 :{ Pit mit chon huéng di nhanh chéng téi dich 13 chon & c6 bic thip nhit }
{Hi€¢u suat chwong trinh ting diang ké - Loi gidi : Truong Vii Hung 12CT 1996}

{$A+B-,D+E+ F- G-,I+,L+N-,0-P-Q-,R+,S+ T- V+X+}
{$M 16384,0,655360}
Uses crt;
Const
Max =20;
dx : Array[1..8] of integer=(-2,-1,1,2, 2, 1,-1,-2);
dy : Array[1..8] of integer=( 1, 2, 2,1,-1,-2,-2,-1);
Var N,x,y : Byte;

A : Array[-1..max+2,-1..max+2] of Integer;
Procedure Nhap;
Begin
Write('Nhap kich thuoc ban co =");
Readln(n);
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Write('"Nhap toa do xuat phat x,y =");
Readln(x,y);
End;
Procedure Hien;
Var
1,j : Integer;
Begin
For i:=1 to n do
Begin
For j:=1 to n do write(a[i,j]:4);
Writeln;
End;
End;
Procedure Hangrao;
Var 1, :Integer;
Begin
Fillchar(a,sizeof(a),0);
For i:=-1 to n+2 do
For j:=1 to 2 do

Begin
Ali,1-j]=
Afintl—
All-j,i]=
A[ntj,i]: —-1
End;
End;
Function Bac(x,y:integer) : Integer;
Var i,dem : Byte;
Begin
dem:=0;
For i:=1 to 8 do
If a[x+dx[i],y+dy[1]]=0 then inc(dem);
Bac:=dem;
End;
Procedure Vet(so,i,j:integer);
Var  klk,Ldem,p : Byte;
Begin
If so>n*n then
Begin
Clrscr;
Hien;
Readln;
Halt;
End;
Ldem:=9;
For k:=1 to 8 do
If A[i+dx[k],j+dy[k]]=0 then
Begin
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P := Bac(i+dx[k],j+dy[k]);
If {( P>=0) and} ( Ldem>P ) then
Begin
Lk :=k;
Ldem :=p;
End;
End;
If Ldem = 9 then exit; {Ldem =9: 6 (i,j) tic nghén, nén Exit }
{Ldem<9 : S€ chon dé cir 1a 6 ¢ bac nho nhét}
A[i+dx[Lk],j+dy[Lk]] := So;
Vet(so+1,i+dx[Lk],j+dy[Lk]);
A[i+dx[Lk],j+dy[Lk]] := 0;
End;
Procedure Lam,;
Begin
Hangrao;
Alxy]=1;
Vet(2,x,y);
End;
BEGIN
Clrscr;
Nhap;
Lam;
END.
Loi binh : Ngodi viéc sir dung dé qui két hop quay lui , chwong trinh con dwa trén thudt todn “Héau an
co loi thi lam dé nhanh chong dat dich . Cy thé la & méi bude SO sé chon 6 cia bude (SO0+1) tle'p theo
néu tir 6 dy c6 it huéng di tiép t6i 6 khdcciia bude (S0+2) .Cdy phan nhanh sé it nhanh di dang ké . Tdt
nhién phai chumg minh rang, véi cach thire di nhw thé van bao dam co it nhat 1 nghiém.

Ta thdy :Bang cach chon 6 ¢é bdc thip va phdi xudt phdt tie 6 (1.1) nén cir di vong quanh ban co
dan vdo trong luén c¢é dwong di vao trong rudt ban co , vi bdc cac 6 bén ngodi lém hon béc cdc 6 bén
trong, va bdc cdc é bén trong con 1ém hon 1 khi md chwea vdo sdu trongban co.Chi khi gan két thiic méi
nay sinh van dé : ¢é dwong di tiép nita hay khong ( con 6 ¢é bdc lém hon 1 hay khéng ) , nghia la khi d6
ta méi biét cdch di ndy cé dung dan khéng ? ( Cdac em hdy tw chirng minh , hodc it nhat hay thir nghiém
Véi cdc gid tri N=5,6,7,8,..20 néu van c6 nghiém thi ré rang cdch di nhw thé da ding véi cdc trmmg hop
nay ) va nhie thé két qua thu dwoc ciing da qud bat ngo so véi ldp trinh binh thwong Viy ‘Hau an’ nhiéu
khi ciing c6 loi lim ddy .

Mot kho khin khac cua loai toan hién 1 nghiém 1a : truong hop bai toan v6 nghiém can viét chwong trinh
nhu thé ndo ? Phai duyét hét moi kha niang mdi rd két luan vo nghiém hay khong vo nghiém . Nghia la da
di theo moi nhanh nhung nhanh nao ciing déu khong t6i dich ,do d6 theo quy luat cir quay lui mai dé tim
kiém thi d&én lac nao d6 din dén tinh trang phai tré vé 6 xudt phat Vay khi gip 6 dé ctr méi triung véi 6
xudt phat thi bai toan vo nghiém .(xem lai bai giai trang 330) .

Ta chi can thém vao miu 1 (Dang tim moi nghiém ) mét chut “gia vi” 1a c6 ngay dang tuong (mg
véi bai toan vo nghiém :

Procedure Tim(k : Integer);

Begin

Vong lap dé cir moi kha nang ctia bude th k trong tim kiém 1 nghiém
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Begin
+ Thir chon 1 dé cir cho bude k
+ Néu dé ctr nay chap nhan duoc thi
Begin
* Ghi nhan gia tri dé cir;
* Luu trang thai méi cia bai toan sau dé cir;
* Néu chua phai budc cudi ciing thi Tim(K+1)
Else {la budc cudi cung} thi Hién Nghiém;
* Tra lai trang thdi ciia bai todn tredc khi dé cir:
End;
End;
Néu dé cir cudi ciing ra khéi vong Idp trimg véi gid tri ciia bude thik nhdt thi
Begin
Thong bao vo nghiém
Thoat
End;

End;
Ciing c6 thé viet dudi dang sau :

Procedure Tim(k : Integer);

Begin
Néu bude k 1a bude sau bude cubdi cung thi Hién nghiém ;
Vong lap dé cir moi kha ning ctia budc th k trong tim kiém 1 nghiém
Begin
+ Thr chon 1 dé cir cho buéde k
+ Néu d& ctr nay thoa man bai toan thi
Begin
* Ghi nhan gi4 tri dé ct;
* Luu trang thai méi cta bai toan sau dé cir;
* Tim(k+1);
* Trd lai trang thdi cia bdi todn trude khi dé cir:
End;
End;
Néu dé cir cudi ciing ra khéi vong Idp trimg véi gid tri ciia bude thik nhdt thi
Begin
Thong bao vo nghiém
Thoat
End;
End;

Hodc co thé xu Iy bai toan vo nghiém nhw chuwong trinh sau :

Uses Crt;
Const N =5; nsq=n*n;
A : Array[1..8] of integer=(2,1,-1,-2,-2,-1,1,2);
B : Array[1..8] of integer=(1,2,2,1,-1,-2,-2,-1);
Type Index=l..n;
Var 1 : Index;
q : Boolean;
h : Array[index,index] of integer;
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Procedure Try(i:integer;x,y:index;Var q:Boolean);
Var ku,v : Integer;
ql : Boolean;
Begin
k:=0;
Repeat
Inc(k);
ql:=false;
u :=x+a[k];
v :=y+b[K];
If (1<=u) and (u<=n) and (1<=v) and (v<=n) then
If h[u,v]=0 then

Begin
h[u,v]:=1;
If i< nsq then
Begin
Try(i+1,u,v,ql);
If not q1 then h[u,v]:=0;
End
Else ql:=true;
End
Until q1 or (k=8);
q:=ql;
End;
BEGIN
Clrscr;
q:=False;

For i:=1 ton do
For j:==1 to n do h[i,j]:=0;
h[1,1]:=1;
Try(2,1,1,9);
If q then
For i:=1 to n do
Begin
For j:=1 to n do Write(h[1,j]:5);
Writeln;
End
Else Writeln(' Khong c6 nghiém '),
END.

Nguweoi lap trinh da dwa thém vao thu tuc dé qui mot tham bién q voi chirc nang lam nhiém vu
théng bdo tinh trang dd cé nghiém hay chuwa ? q chi nhdn gia tri TRUE khi budc tiép theo la bude cudi
cung . Do d6 néu sau khi da vét can moi kha ning van khéng di t6i buede cudi cing , tham bién q sau khi
thoat khéi thii tuc dé qui Try sé c6 gid tri FALSE ban dau . Viy sau thii tuc dé qui Try , néu g=TRUE thi
c6 nghiém , néu q =FALSE la vé nghiém .Nhiém vu cia q nhw cdi gdy do dam tim dwong vdy | C6 thé
tang dé dai cua gdy lén khong, dé né thong bdo két thic sém hon khéng ? ( Cac em hdy chay chiwong
trinh voi N=4 ).
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DANG 3 : Tim nghiém t6i wu

C6 3 cach thuong dung :

Céch1:

Thi du
trong
bai
toan du
lich
Tim
duong
qua N
thanh
phd |
moi
thanh
phd chi
qua 1
lan
sao cho
ton it
chi phi
van
chuyén

Procedure Tim(k : Integer);
Begin
Néu budc k 12 budc sau bude cudi cung thi
Begin
Néu tim duoc nghiém moi thi So sanh nghiém mdoi voi nghiém
Ly 10 wu trude dé chon lai nghiém luu t6i wu

End;
Vong lap dé cir moi kha nang ciia bude thir k trong tim kiém 1 nghiém
( Chii ¥ nén két hop véi nghiém heu t6i wu da ¢ dé thu hep dién dé cir )
Begin
+ Thtr chon 1 dé ctr cho bude k
+ Néu d& ctr nay thoa mén bai toan thi
Begin
* Ghi nhan gia tri dé ct;
* Lyu trang thai méi cua bai toan sau dé cir;
* Tim(k+1);
* Tra lai trang thai cta bai toan trude khi dé ct;

End;
End;
End;

di

nhit . Mdi nghiém ciia bai toan la 1 vec to N thanh phén d6 1a day tén co thtr ty chon cua N thanh phd .

Gia st da tim duoc 1 s6 nghiém , va trong d6 nghiém tbt nhat c6 chi phi twong Ung la CPMax ddng , bay

gio tim tiép cac nghiém con lai .Dat tinh hudng ta dang xdy dung to1 thanh phan thr 1 (i<N) cua nghiém

tiép theo ,goi CP2 1a tong chi phi t6i thiéu ctia N-i thanh phd con lai , CP1 1a tong chi phi qua i thanh ph

da chon

Néu mot dé cir nao d6 cuia bude i ma CP1+CP2 > CPMax thi dé cir nay bj loai .

Nhu vay biét két hop v6i nghiém tdi wu ctia cac nghiém trude dé thi viéc tim kiém nghiém tiép theo duoc

nhanh chéng hon .
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Céch2:

Cach |Procedure Tim(k : Integer);
3 . Begin

Vong lap dé cir moi kha nang ctia bude th k trong tim kiém 1 nghiém
( Chii Y nén két hop véi nghiém heu t6i wu di cé dé thu hep dién dé cir )
Begin
+ Thir chon 1 dé cir cho bude k
+ Néu dé cir nay chip nhan dugc thi
Begin
* Ghi nhan gia tri dé ci;
* Luu trang thai méi ciia bai toan sau dé ctr;
* Néu chua phai budc cudi cing thi Tim(K+1)
Else {la budc cudi cung} thi
Begin
So sanh nghiém méi véi_nghiém t6i wu
truéedé chon lai nghiém toi wu
End;
* Tra lai trang thai cta bai toan trude khi dé ctr

End;
End;
End;
Thudng dung trong cic bai toan chon mét sd phan tir trong N phan tir cho truéc dé tao thanh 1
nghi¢m .Thu tuc dudi day thuc hién thtr chon dan phan tir i cho nghiém tot nhat , S : diéu kién chap nhan

cua cac phﬁn ttr i s& chon , F 14 c4n trén cta ham muc tiéu can toi uu ( Xem 101 giai bai toan cai tai
- Trang 343 )
Bai
toan o 1:
Bai [Procedure Tim(i: Integer; S ,F: Longlnt)
toan |Begin , . ,

* Néu phan tir i thoa man diéu ki¢n chap nhan S thi

Begin

+ Ghi phan tir thtr i vao tap nghiém
+ Néu i chua phai phan tir cudi cung then Tim(i+1,S _méi ,F)
Con khong :
Néu can trén con 16n hon so v6i Luu cén 13 LF thi
Begin LF :=F; LuuNghi¢m := Nghiém ; End;
+ Tra lai trang thai ci : Loai bo phan tir i khoi tip nghiém .
End;
* Giam Can trén cia ham muc ti€u : chon can méila F mdi
* Néu F_M6i > LF thi

Begin
Néu i chua 14 phén tir cudi cung thi Tim(i+1,S,F_Méi)
Con khong :
Begin LuuF :=F Modi; Luunghiém := Nghiém; End;
End;

End;
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ngudi du lich : Cho N thanh phd , gia cudc phi van chuyén tir thanh phd i toi thanh phd j1a Cij . Yéu cau

File dit liéu vao 1a ‘DULICH.INP’ nhu sau

Dong dau 1a N, XP , Dich (N s thanh phd , XP : th/ phd xuét phat , Dich : th/phd dich )

N dong tiép theo :

S6 dau dong 1a i, cac cdp sb tiép theo 1aj va Cij cuama train C(N,N)

File dit liéu ra 1a ‘DULICH.OUT’

Dong dau : Liét ké hanh trinh tn it chi phi nhat , 1an luot qua N thanh phd ( M&i thanh phd chi 1 1an )
Dong tiép theo : Tng chi phi .

TEST :

DULICH.INP
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Bai chira : Bai toan du lich

Uses Crt;
Const MN =100;
TF1 ='DULICH.INP';
TF2 ='DULICH.OUT;
Var F : Text;
C : Array[1..MN,1..MN] of Integer;
KQ,LKQ : Array[1..MN] of Byte;
D : Array[1..MN] of Boolean;
N,Lcs,cs,xp,Dich : Byte;
Tong,LTong : LongInt;
Procedure Batdau;
Begin
FillChar(C,Sizeof(C),0);
FillChar(D,Sizeof(D),False);
FillChar(KQ,Sizeof(KQ),0);
FillChar(LKQ,Sizeof(LKQ),0);
End;

Procedure TaoF;
Var F :Text;
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1,),k : Byte;
Begin
Write('Nhap so thanh pho : ");ReadIn(N);
Write('Nhap thanh pho xuat phat : ');ReadIn(xp);
Write('Nhap thanh pho se toi  : ');ReadIn(Dich);
Assign(F, TF1);
ReWrite(F);
Writeln(F,N,' ', Xp,' ',Dich);
Randomize;
For i:=1 to N do
Begin
Write(F,i:4);
For j:=1 to N do
Begin
k := Random(2);
If i=j then k:=0;
If k=1 then Write(F,j:4,(Random(8)+1):2);
End;
Writeln(F);
End;
Close(F);
End;
Procedure DocF;
Var 1,j : Byte;
F : Text;
Begin
Assign(F,TF1);
Reset(F);
ReadIn(F,N,XP,Dich);
While Not SeekEof(F) do
Begin
Read(F,1);
While Not Eoln(F) do
Begin
Read(F,));
Read(F,C[i,]);
End;
End;
Close(F);
Tong :=0;
LTong:= MaxInt div 2;
cs =1;
KQlcs] := xp;
D[xp] := True;
End;

Procedure Hien;
Var i, : Byte;
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Begin
For i:=1 ton do
Begin
For j:=1 to N do
If C[1,j]>0 then Write(C[i,j]:2)
Else Write('*'":2);
Writeln;
End;
End;
Procedure Tim (i: Byte;Tong : LonglInt);
Var ] : Byte;
Begin
For j:=1 to N do
If (Not D[j]) and (i<>j) then
If (C[1,j]>0) and (Ltong-Tong>=C/i,j]) then

Begin
Inc(cs);
KQ[es] = J;
D[j] :=True;
Tong :=Tong + C[i,];
If (j<>dich) then Tim(j,Tong)
Else
If (Tong<I tong) or ((Tong=Ltong) and (cs<Lcs)) then
Begin
Ltong := Tong;
LKQ =KQ;
Les :=cs;
End;
Dec(cs);
D[j] :=False;
Tong :=Tong - C[1,];
End;
End;
Procedure HienKQ;
Var 1: Byte;
Begin

For 1:=1 to Lecs do
Write(LKQ[i]:4);

Writeln;
Writeln("Tong chi phi la : ',LTong);

End;

BEGIN
Clrscr; {TaoF;}
Batdau; DocF; Nhonhat := Min;
If XP= Dich then
Begin Writeln(Xp); Writeln(‘Khong di chuyen ‘);Readln;Halt;End;

Tim(xp,Tong); {Hien;Chi goi khi N<=10}
Writeln;

HienKq;
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Readln;
END.

Bai toan 2 ( Bai toan cai tii) :

Tim

O
(

U\-/
=1

N
Du

Céc -

uigeli.xyz

cach chon cac dd vat trong N dd vat (mdi loai dd vat chi
chon 1), xép vao va li sao cho tong gia tri clia cac do vat
trong va ly 13 16n nhat nhung tong trong luong cua chiing
khong vuot qué gidi han qui dinh 1a LimW. Gia st N, Wi,
déu nguyén duong ( Wi : trong luong vat i, Vi : gié tri vat i

lidu vao : cho trong File ‘VALY.INP’ t6 chirc nhu sau
Dong dau : 2 s6 N LimW

dong tiép theo : Mdi dong 2 s6 Wi Vi

licura: File ‘VALY.OUT’

Dong dau : s6 LimW

dong tiép theo : Mdi dong 3 s6 : i Wi Vi la sb thu

tu ,trong lugng,gia tri ciia cac do vat duge chon vao va ly.

Bai gidi

Uses Crt;
Const MN =30;
TF ='Valy.inp';

TF2 ='Valy.out';
Type Index =1.MN;
Dovat = Record
W,V : Integer;
End;
Var 1N : Index;

A : Array[Index] of Dovat;

KQ,LKQ : Set of Index;

LimW,LCanV,CanV : Integer;

Procedure DocF;

Var 1 : Index;
F : Text;
Begin
Assign(F,TF);
Reset(F);
ReadIn(F,N,LimW);

For 1:=1 to N do

With A[i] do

{ W Trong luong ,V Gia tri }

Begin
ReadIn(F,W,V);
CanV = CanV+V;
End;
Close(F);

End;

Procedure Try(i: Index;Tw,CanV : Integer);

Var CanV1 : Integer;
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Begin
If Tw + A[i].w <= LimW then
Begin
KQ :=KQ+i];
If i<N then Try(i+1,Tw+ A[i].w,Canv)
Else
If CanV > LCanV then
Begin
LCanV :=Canv;
LKQ =KQ;
End;
KQ =KQ-[i];
End;
CanV1:= CanV - A[i].v;
If CanVI>LCanV then
Begin
If i<N then Try(i+1,Tw,CanV1)
Else
Begin
LCanV :=CanVl,;
LKQ :=KQ;
End;
End;
End;
Procedure GhiF;
Var 1 : Index;
F : Text;
Begin
Assign(F,TF2);
ReWrite(F);

Writeln(F,'Gioi han trong luong : ',.LimW);
For i:=1 to N do
If 1in LKQ then
With A[i] do
Writeln(F,i:4,' : TrLG ='W:4,', GT ='V:4);
Close(F);
End;
BEGIN
DocF;
LCanV =0;
Try(1,0,CanV);
GhiF;
Writeln('Da xong ');
Readln;
END.
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BAI _TAP DPE QUI
CUNG THUAT TOAN
TIM KIEM BANG VET
CAN VA QUAY LUI
BACKTRACKING

Cl1-B-01 Lép trinh dat 8 quan hdu 1én ban co sao cho khong quan nao an dugc quén nao ( Bai toan
tuong duong : 8 quan hau khong ché hét cac 6 ctia ban co ')

C11-B-02 Pién cac s6 tir 1 dén N*N vao cac 6 cua hinh vuong N*N (N<=5) 6 vudng theo qui cach :
Néu 6 (x,y) c6 sb k thi hodc 6 (x+2,y-2) hoic & (x+2,y+2) hodc 6 (x-2,y+2) hodc 6 (x-2,y-2) hodc 6
(x+3,y) hodc 6 (x-3,y) hodc 6 (x,y+3) hodc 6 (x,y-3) chira s K+1 . Nhap tir ban phim s0 N va toa do x,y
ctia 6 xudt phat Hién cac cach sap xép theo dang ma tran vudng trén man hinh , va tong s6 cach sap xép .

C11-B-03 Trong hinh vudng 4*4 6 vudng hay sap xép 16 chir cai: 4 chira, 4 chitb, 4 chir ¢ , 4 chir d sao
cho moi1 dong cling nhu moi cdt , moi chir cai chi c6 mat duang 1 1an .

C11-B-04 (Tim dwong trong mé cung )

Mé cung gdm N phong ( N<100) c6 cac hanh lang ndi v6i nhau d6 13 noi tri ngy cta quai vat Minotau
( Ntra bo , ntra nguoi ) . Ban ngdy quai vat thuong ra khoi mé cung phun Itra giét choc tan pha véi st
manh khong ai dich ndi . Ban dém quai vat ngli trong mé cung va hon than lira ctia n6 dugc cit & phong
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“Dich”; ai léy duoc hon than lira éy thi chinh phuc dugc quai vat. Theo 161 thinh cau cia cong chua Arian
, anh hing Tédé nhan 10i s& vao mé cung thu phuc quai vat . Tédé xuat phat tir phong XP va quyét dinh
dung thuat toan tim kiém bang vét can va quay lui (cting cudn chi ctia nang Arian ting chang dé quay lui
thuan tién ) . Trong mé cung t6i om day ddc phong va hanh lang - chang da tim dugc dugce phong “Dich”
va thu phuc quéi vat .

Em hay lap trinh hién duong di cuia Tédé .
Dit liéu vao : File ‘MECUNG.TXT’ t6 chitc nhu sau :
+Dongdaula3sdé N XP Dich
+ N dong tiép theo :
Dong thir i : Pau tién 1a s6 i ( 1< i < N) tiép theo 13 cac s6 j ( hai s6 lién nhau cach nhau it nhat 1 khoang
tréng ) thé hién c6 hanh lang mot chiéu tir phong i sang phong j .
Thong tinra :
Puong di ciia Tédé : liét ké 1an lugt cac phong chang s& di qua ( khong ké nhiing doan phai quay lai )

C11-B-05 Trong biéu thuc (.-(172)73)74)75)...)?N , hdy thay cac dau ? bang 1 trong 4 phép tinh sau : +,

-, *,/sao cho gia tri cua biéu thirc da cho bang S . Goi s luong cac biéu thirc taorala d .
Yéu cau :

Dir liéu vao ( goi la dir liéu Input ) :

Nap tir ban phim s6 N va S nguyén duong thoa man 1<N<255 ; -10° <S< 10°

Dir liéu ra ( goi la dir liéu Output ) :

File ‘BIEUTHUC.TXT’

+ Néu d=0 thi dong dau ghi s6 0

+Néu d>0 thi

Ghi d dong , mdi dong 13 1 biéu thirc tim duoc

Dong cudi cung la sé d

Thi du :

Vao : N=5 S=1

Ra :

((142)-3)-4)+5)

(((1+2)*3)-4)/5)

(((1+2)/3)+4)/5)

(((1-2)+3)+4)-5)

(((1%2)-3)*4)+5)

(((1/2)*3)*4)-5)

6

C11-B-06
Nhép phan sé T/M (0<T<M<969696 ; T,M nguyén ) . Lép trinh thyc hién cac yéu cau :
a) Biéu dién phan so dudi dang phan so t6i gian.

b) Biéu dién phan s6 nay dudi dang tong cac phan s co tir s6 bang 1 . Tong cang it sb hang cang tdt .
( Dé thi Olempic sinh vién Viét Nam - khéi khong chuyén 1996 )

C11-B-07
Cho N qué can c6 cac khdi lugng twong tng 1a : d, da...., dx ( nguyén) va ¢ 1 can 2 dia (khi can co thé
dat mot sé qua can trén dia nao ciing dugc )

a) BO qua can do co thé can duoc nhirng vat co khéi lugng bao nhiéu ?

b) Cho vat c¢6 khéi lwong M, can né bang nhimg qua can nio ?

C11-B-08
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Bai todn doi tzen Cho biét trong kho con nhiing loai tién 16 L, La,..., Lk vo1 s6 luong tuong Ung 1a S,

Ss,..., Sk t& mdi loai . Tim cach ddi s6 tién ST thanh cac loai tién 1é ¢6 trong kho . Gia thiét cac s6 L,
Lz,..., Lk, Si, S....., Sk nguyén duong.

C11-B-09

Bai todn khéi phuc hién trang cii : Xét mot 6 déat hinh chit nhat M*N 6 vuong . Mdi 6 dt c6 thé ¢6 1 ngdi
nha di xdy hodc chua c6 ngdi nha nao Ngudi ta md ta miéng dat nay bang 1 bang hinh chir nhat M*N 6
vudng , mdi 6 chira 1 sb nguyén bang tong sd nha di xay & cac 6 xung quanh nd ( cac 6 co chung dinh
hodc canh ) . Hiy néu rd ban dd vé tinh trang cic nha da xay ¢ khu dat d6 : O nao c6 nha thi ghisd 1 6
nao chua c6 nha thi ghis6 0.

Thiduy :

Khu dit véi s6 liéu mo td ban diu Khu dét dwoc khéi phuc lai b liéu

C11-B-10
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Bai todn du lich qua dii N thanh phé ( méi thanh phé chi qua 1 lan , triv thanh phé xudt phat ) réi quay
tré lai thanh phé xudt phat
Coi nhu duong di 2 chiéu. Tim dudng di tn it cude phi nhit va cang ngan cang tot
( cudc phi 13 wu tién s6 mot ) .
File dit li¢u : ‘Dulich2.inp’
Dong dau N, XP
Cac dong tiép theo :
S6 dau ciia 1 dong 13 i, cac sd tiép theo : tao thanh timg nhom 3 s6 j,Cij ,Hij (j>i) va c6 ¥ nghia : Tiri c6
thé di ti j v6i cude phi Cij va khoang cach 13 Hij
File dit liéu ra : ‘Dulich2.out’
Mot s6 dong dau : cac ma s6 cac thanh phd néu hanh trinh
Dong tiép : 2 s6 : Téng chi phi , Téng dudong dai ciia hanh trinh .

Cl1-B-11

Bai toan phat hanh tem :

Trong mét nudc ngudi ta phat hanh N loai tem khac nhau vé gia tri ( chang han loai tem 1 dong , 3
dong,...) Nguoi ta khong cho phep dan trén mdi vat pham qua M con tem ( c6 thé dan tem cung loai ) .
Gia cudc moi vat pham 12 mot s6 nguyén dong . Nhap M,N tir ban phim . Xac dinh tat ca cac bo gia tri
ctia cac loai tem can phat hanh sao cho ddy gia cudc cia cac vat pham duoc giri 1a mot diy dai cac sb
nguyén lién tiép dai nhat 1,2,3...,s

Thiduy :

Sélaitem: N=4

S6 tem nhiéu nhat trén 1 vat pham : M =5

thi day gid cude guri dugce dai nhét 1a 1,2,3,...,S=71véibd tem {1,4,12,21} hoac bd {1,5,12,28 }

Cl11-B-12

Bai todn diéu hanh 6t6 buy :

Ong A & bén 6 t6 buyt ghi lai thoi diém cac 0 to dén bén thanh 1 day s6 . Biét ¢6 nhleu tuyén Xe cung dén
bén nay . Hai 6t6 lién tiép cua cung 1 tuyén ludn cach nhau mot khoang thoi gian c¢b dinh va mdi tuyén c6
6t6 chay déu dan trong khoang ca gio ( tinh theo don vi nguyén phut , tr 0 phut dén 59 phit ). Tai cung
mot thoi diém co the ¢6 nhiéu 0to cua cac tuyén khac nhau ti bén , ciing c6 thé khoang thoi gian ¢b dinh
ctia 2 xe 6t0 lién tiép trén 2 tuyén nao d6 nhu nhau

Hay tim sb tuyén xe it nhét theo day sb ctia 6ng A

Yéu cau :

File dit liéu vao gdm 1 dong 13 diy sb cua ong A

File dit liéu ra dat tén la ‘OTO.OUT’ mbi dong 1a 1 tuyén 6t6 gom 2 con 5O : thoi diém 6t6 dau tién tuyén
t6i bén , sau d6 1a khoang thoi gian ¢6 dinh cta 2 xe 6t6 lién tiép ciia tuyén nay .

Cl11-B-13

Bai todn t6 mau

Trén mat phang cho N diém , mot s6 diém trong chung dugc ndi véi nhau boi cac doan thang. Hay dung

sO mau it nhat dé t6 mau cac diém theo qui luat : 2 diém c6 chung doan thang ndi chiing voi nhau thi
3 duoc t6 bang 2 mau khac nhau .

Thi du:
L Diém 2 va 5 s& t6 mau sb 1
1 2 Diém 1,3,4 & t6 mau sb 2
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Vay s mau can dung la : 2

Cl1-B-14
Bai todn giao thong

Tai mot dau moi giao thong nguoi ta quan ly cac tuyén duong qua nd . Ta coi 1 tuyén duong nhu
1 diém trén mat phang . Néu 2 tuyén khong dugc dong thoi cung thong duong (nghia la khong cung cho
xe chay mot luc ) thi 2 diém tuong mg duoc ndi voi nhau bang 1 doan thang . Cac diém dugc t6 mau
theo qui tic : 2 tuyén khong cling thong duong duoc to bang 2 mau khac nhau ,nghia 14 2 diém c6 chung
doan thang ndi chiing thi khac mau nhau . Hiy t6 mau cac diém sao cho sb mau dung it nhat . ( Viéc t6
mau cac diém , tuong duong véi viée dung ¢t dén mau tai dau mdi giao thong nay voi s6 mau it nhat , dé
sO tuyén duoc cung thong dudng cang nhiéu cang it tic nghén giao thong)

Thi du :

Trong hinh vé& duéi dy tuyén EC 1a duong 1 chiéu ,con lai cac tuyén khac 1a duong 2 chiéu
Tuyénsé :1 2 3 4 5 6 7 8 9 10 11 12 13
Téntuyén : AB AC AD BA BC BD DA DB DC EA EB EC ED
Mang tuyén duong nay dugc mé ta trong File GT.DAT nhu sau :

A & A 7 1N D
vﬂ//Z

9 1112
8 11 12 13 )

3

3

4567

78

9 B A

Dong 1 14 s6 tuyén : 13 tuyén

Céc dong tiép theo : s6 & ddu dong 1a tuyén khong cung thong duong voi cac tuyén sd tiép theo cung
dong . Thidudong 6 : 5 1 8 11 c6ynghia tuyén 5 khong cing thong duong véi cac tuyén 1,8,11
Yéu cau két qua trénman hinh :

Dong dau : s6 mau it nhat

Céc dong tiép theo : mdi dong 1 tuyén gém 2 con s6 : s6 cua tuyén , mau cia tuyén

[V T SN OS)

—_— = = =\ O 00 ] O\
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Thi du vo1 dir li€u vao nhu trén , thi dir li€u ra trén man hinh 1a :

4
1 1
2 1
3 1
4 2
5 2
6 2
7 3
8 3
9 3
10 2
11 4
12 4
13 2

C11-B-15 Bai toan ghép cap

Co6 N tho va N cong viéc . Mdi tho yéu thich ting cong viée vi mic d6 khac nhau ,murc yéu thich
cho béng diém tir 1 dén N. Nguoc lai mdi cong viéc s& dat hiéu qua véi cac mirc d6 khac nhau , khi giao
cho tirng ngudi tho 1am cong viée iy (mire hiéu qua ciing cho bang diém tir 1 dén N). Hay phan cong sao
cho mdi tho 1 viéc ma téng hiéu qua cong viéc 16n nhét ,déng thoi han ché 2 tinh trang €o le :
Tinh trang 1 : Cong viéc V1 s€ giao cho thg T1 , nhung thg T2 lam V1 hi€u qua hon
Tinh trang 2 : Cong viéc V1 s€ giao cho thg T1 , nhung thg T1 thich V2 hon.

Cl11-B-16

Cho M,N 1a 2 s6 tur nhién (M,N<=15) .Cho mét bang M dong,N cot ,chira M*N s nguyén ¢ gia
tri tir 0 dén 99 . Cho mot s6 k . Tim k phan tir trong bang noi trén dé tong cac phan tir dugc 1y ra 1a 16n
nhét véi diéu kién trén moi hang , mdi cdt chi duoc chon nhiéu nhét 1 phﬁn fr .
Dir liéu vao : File ‘TONGK.INP’

Dong dau 3 s6 M,N,K

M dong tiép theo : mdi dong 1a 1 dong cuia bang ( gdm N s6 )
Dt ligura : File ‘TONGK.OUT’

Dong dau 2s6 K, T (Tla téng cac s6 duoc chon )

K dong tiép theo: M&i dong 3 s6 : 1,j,Aij (i,j : chi s6 dong, cot ctia s6 Aij lay ra tir bang )

Thi du :
File ‘TONGK.INP’

152012

23 36 8 7 74 43 81 96 69 15 30 70 4 66 58 99 58 77 73 25
58 45 27 46 39 7 62 34 39 42 94 22 67 28 12 34 22 15 4 41
55 61 98 72 37 34 71 48 39 76 83 36 25 9519 50 69 55 5 71
7 51 3 10 15 80 75 26 27 30 70 63 95 96 25 79 64 94 37 39
41 95 78 8 45 29 6 39 2 1 13 17 59 45 12 72 25 48 43 92
67 40 32 34 95 18 34 20 61 48 76 74 20 78 73 69 44 94 88 13
1 52 72 37 74 73 15 16 91 40 & 47 43 29 49 77 37 78 37 98
35 95 85 91 88 1 41 84 34 49 46 15 40 74 90 61 87 25 72 63
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66 88 16 36 18 65 74 60 78 92 34 79 84 50 63 58 24 92 37 &I
65 96 87 42 97 94 25 93 65 66 17 17 69 56 1 66 86 84 73 40
97 24 6 55 42 95 42 84 93 4 73 15 76 46 91 69 33 89 83 25
29 4 84 29 70 25 51 82 1 99 44 81 4 38 92 96 26 25 23 60
35 83 45 79 98 42 11 25 60 61 O 51 39 48 81 64 47 97 72 28
12 24 55 34 65 47 49 91 28 36 17 99 2 66 70 36 64 78 98 18
90 79 90 38 7 20 82 41 94 74 22 39 95 24 80 68 85 89 55 74

File ‘TONGK.OUT’

12 1164

12 10 26
14 12 12
1 16 96
7 20 60
3 3 90
10 5 36
11 1 39
13 18 20
8 2 58
4 14 79
15 13 2
2 11 92

DE BAI TREN CO THE CHO DUOI DANG SAU :
(Bai s0 3 Bé thi Qudc gia chon Hoc sinh giéi Pho thong ndm hoc 1994-1995 Bang A )

Két qua thi dau quéc gia cua N van dong vién ( danh sd tir 1 dén N ) trén M moén ( danh sb tir 1
dén M ) dugc danh gia bang diém (gia tri nguyén khong am ) . Vi van dong vién , ta biét diém danh gia
trén tng mon cua van dong vién ay . Cac dlem nay duoc ghi trong File vin ban ¢6 céu tric :

+ Dong dau ghi s6 van dong vién va s6 mén .

+ Cac dong tiép theo . mdi dong ghi cac diém dénh gia trén tit cd m mon ciia mot van dong vién
theo thr ty mon thi 1,2,..,m . cac dong nay dugc ghi theo thur tu van dong vién 1.2,..,N

+ Céc s6 ghi trén mot dong cach nhau mot dau cach .

Can chon ra k van dong vién va k mon dé lap mot doi tuyen thi dau Olypic quéc té , trong d6 mdi
van dong vién chi dugc thi ddu 1 mon ( 1<=k<=M,N) , sao cho tong s6 diém cia cac van dong vién trén
cic mon da chon 14 1én nhit .

Yéu cau :

Poc bang diém tir 1 File vin ban ( Tén File vao Tir ban phim ), sau d6 ctr mdi 1an nhan mot gia tri k
nguyén duong tir ban phim , chuong trinh dua 1én man hinh két qua tuyén chon dudi danh k cap (i,j) véi
nghia van dong vién i dugc chon thi ddu moén j va tong s diém twong tng véi cach da chon . Chuong
trinh két thuc khi nhan dugc gia tri k=0

Céc gia tri gidi han 1<=M,N<= 20
Diém danh gia tir 0 dén 100 .

Thidu :
File dir liéu
33

1 50
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57 4
363

MBoi khi nap gié tri k ta nhan dugc :

Nap k=1 , may tra 10i (2,2) Tong diém =7

Nap k=2 , may tra 10i (2,1) (3,2) Téng diém =11

Nap k=3 , may tra 10i (1,2) (2,1) (3,3) Tong diém = 13
Nap k=0 , Két thic

C11-B-17 (Bb loc Sip xép theo phuong tién song song )

Mot “Bo loc ¢& 2 «“ dé sap xép lai 2 phan tir 1a thiét bi voi 2 dau vao x1,x2 va hai dau ra yl,y2 c6 dang

nhu hinh v& 1 v61 moi (x1,x2) qua bg loc ¢& 2 nhén duge y1=Min(x1,x2) va y2=Max(x1,x2) . V61 bd loc
¢& 2 bat ky dudng ra chi sb cao luén 1a y2 . Bo lgc ¢ N (N<=8) la thiét bi dugc xdy dung tir cac bo loc ¢

2 (coi nhu cac bo loc ¢ 2 dd ¢6 ) ma N tuyén thang tir 101 vao ti 16i ra , n6 gdm N dau vao 1a x1,x2,...,x

va N dau ra 13 y1,y2....yn voi yl<=y2<=...<=yn la diy sip ting cua day x1,x2,....xn . B loc c& N duqc

danh gia boi 2 chi tiéu :

+ 86 b loc ¢& 2 1a S(N) cang it cang tdt

+ Thot gian qua bd loc 1a T(N) cang it cang t6t (lay thoi gian qua 1 bg loc ¢6 2 lam don vi thoi gian ) ,

vy can bd tri ¢6 nhiéu bo loc ¢& 2 dong thoi hoat dong cang t6t

Hay lap trinh chimg minh cach 1 thiét ké bo loc ¢& N (sé cho trudc) 1a dat yéu cau néu trén .

Hinh 1 : B¢ loc ¢6 2 Hinh 2 : BS loc cd 4 ( S(4)=5, T(4)=3)
x4 y4
x2 y2
R ——
. x3 y3
x1 Syl
Bang / y2 tham
khao X
X— — >
yl
N 3 4 5 6 7 8 >=9
S(N) 1 3 5 9 12 16 19 ?
T(N) 1 3 3 5 5 6 6 ?

Chuy : Motbd loc cd N dugc chép nl}én néu moi hoan vi cﬁa’1,2,..,1\,1 qua bo lc.)ca déu duoc loc thanh day
tang 1,2,..,N. Mot bo loc ¢d N dugc chap nhan va dugc goi 1a té1 vu néu khong thé giam S(N) va T(N).

C11-B-18 ( Xép hinh ) Cho 3 hinh véi kich thuéc nhu sau :
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I
I
U U
U U

va mot hinh chir nhat H c6 kich thudc 6x9 6 vuéng . Ta co thé mot cach tuy ¥ cac hinh thudc 3 loai trén
lap day hinh H . Vi du sau day 1a mot cach xép :

1- Nhap mang A tir File vin ban c6 tén TT.TXT trong d6 modi dong cua File ghi mot dong ctia mang A
dudi dang 1 xau ki tyr do dai 1a 9 gdm cac ki tu thudc tap {U,IT,C } {Khong can kiém tra lai dit liéu }

2- Khoi phuc lai it nhat 1 cach sip xép 3 loai hinh noéi trén lap dy hinh H phu hop v6i mang A . Thong
bao ra File van ban c6 tén XEP.TXT theo qui cach viét mang A

3- Néu co thé , hay tim thém cang nhiéu cang t6t cach x&p 3 loai hinh noi trén lap day hinh H phu hop véi
mang A .va ghl tiép vao File XEP.TXT . Hai cach xép lién tiép cach nhau boi 1 dong tréng .

U U U T I U U U T
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U U U T I U U U T

U U U T I U U U T

Gia su c6 mot cach sap xép cac hinh thudc 3 loai trén 1ap day hinh H nhung thong tin vé cach sap xép do
khong day du va duoc cho boi mang A[1..6,1..9] of char , trong d6 A[i,j] nhén 1 trong 4 gia tri U,L,T,C
twong ung tuy theo 6 d6 thudc hinh chit U, hinh ch@t T , hinh chit I hay bi mat thong tin .

Vidu

U C C T C C U C C

C11-B19 ( Bai 3 - Pé thi chon d6i tuyén tin hoc qudc gia 1994 )

Cho ban co téng quat NxN 6 vudng , N<=10 .Cac 6 mau tring va mau den dugc phan bd mot cach
tuy ¥ , nhung phai thoa mén hai diéu kién sau day :

i) Mdi cot c6 it nhat mot 6 mau tring .

ii) C6 it nhat mot cot chi gdbm cac 6 mau trang
Can xép cac con xe vao ban ¢d , sao cho :

1) Céc con xe chi & cdc 6 mau tring

2) Trén mdi dong va trén mdi cdt co khdng qua 1 con xe

3) Mbi 6 trang khong c6 xe néu bi khdng ché boi mot con xe khac trén cling mot cot
Yéu ciu : a) Poc tir File kiéu TEXT ( tén File duoc cho tir ban phim ), gia tri N va hinh trang caa
ban c& NxN gém N xau céc ki tyr 1 va 0 trong d6 1 biéu dién dmau tring va 0 biéu dién 6 mau den , mdi
xau ing v6é1 mot hang trén ban co

b) Xép 1én ban co cang nhiéu con xe cang tdt , sao cho cac diéu kién (1),(2),(3) noi trén thoa man .
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¢) Ghi ra File CHESS.SOL s6 lugng M cac con xe dd xép dugc va hinh trang cta ban co sau khi
x€p xe ( 6 co xe x€p duoc danhs dau bang ki ty X )
Gi4 thiét dit 1i€u vao la chuan xac nén khong can kiém tra .

C11-B20 ( Bai2 - NETWORK OF SCHOOLS -Bai thi Qudc té 1996 tai Hung Ga ri )

Mot sb truong hoc dugc ndi v&i nhau bﬁng mot mang may tinh . C6 mot sy thod thuan giira cac
trudng hoc ndy : mdi trudng c6 mot danh sach cac trudng hoc ( goi la danh sach cac trudong “nhan”) . va
moi truong khi nhan dugc mét phan mém tir mot truong khac trong mang hoc tir bén ngoai , can phai
chuyén phan mém nhan duoc cho cac truong trong danh sach céac truong nhén cua nd .Can chu ¥ rang néu
B thudc danh sach céc truong nhan cua truong hoc A thi A nhét thiét phai xuét hién trong danh sach céc
truong nhan cua truong hoc B .

Nguoi ta mudn giri mot phan mém dén tat ca cac truong hoc trong mang . Ban can viét chuong
trinh tinh s6 it nhat cac truong hoc can giri ban sao clia phan mém nay dé cho phan mém do c6 thé chuyén
dén tat ca cac truong hoc trong mang theo thoa thuan trén ( Cau a ) . Ta mudn chéc chin rang khi ban sao
phan mém duogc giri dén mot trudng hoc bat ky, phan mém nay s& dugc chuyén toi tit ca cac truong hoc
trong mang . Dé dat muc dich nay , ta co thé mo rong cac danh sach cac truong nhan bang cach thém
vao cac truong mdi . Tinh s it nhat cac m¢ rong can thyc hién sao cho khi ta giri mot phan mém méi dén
mot truong bat ky trong mang , phan mém nay s& duoc chuyén dén tat ca cac truong khac (Caub ) . Ta
hiéu mot mé rong 1a viée thém mot truong méi vao trong danh sach cac truong nhan cta mot trudng hoc
nao do .

Dit liéu vao : Dong dau tién cia File INPUT.TXT chura sd nguyén N : s6 trudng hoc trong
mang ( 2<=N<=100 ) . Cac truong duoc danh s6 boi N sb nguyén duong dau tién . Mi mot trong N dong
tiép theo mé ta mot danh sach céac truong nhan . Dong thir i+1 chira s6 hi€u cac truong nhan cua truong i .

Mbi danh sach két thiic boi s6 0 . Dong tuwong tmg v6i danh sach rdng chi chira 156 0

Dir liéu ra :Chuong trinh ctia ban can ghi hai dong ra File OUTPUT.TXT . Dong thir nhét ghi mot
s6 nguyén dwong 13 10i gidi cia cau a ) . Dong thir hai ghi 10i gidi cia cau b .

Vidu:

INPUT. TXT ?UTPUT.TXT
, 2

2430

450

0

0

10
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PHAN LOI GIAI
DUNG PE QUI THE HIEN THUAT TOAN VET CAN (20 BAI )

C11-B01
Uses crt;
Var idem : Integer;

A : Array[1..8] of Boolean;

B : Array[2..16] of Boolean,;

C : Array[-7..7] of Boolean;

X : Array[1..8] of integer;

Procedure Print; { Hi¢én moi nghi¢m }
Var k:integer;

Begin
For k:=1 to 8 do Write(x[k]:4);
Writeln; b(5] b1
Inc(dem); 1 2 3 4 5 6 7 8
1
2
3
X :
5
\ 6 c[-2]
7
| 8
If den mod 240 then ReadIn; c[7] c[3]
End;
Procedure Try(i:integer); a[4] a[8]
{Pat hau vao dong i } v

Var j:integer;
Begin
For j:=1 to 8 do {Chon cot }
If a[j] and b[i+j] and c[i-j] then
Begin

x[1]=);
a[j]:=False;
b[it+j]:=False;
c[i-j]:=False;
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If 1<8 then Try(i+1) Else
a[j]:=True;
b[i+j]:=true;
c[i-j]:=true;
End;
End;
BEGIN
dem:=0;

For i:=1 to 8 do a[i]:=True;
For 1:=2 to 16 do b[i]:=True;
For i:=-7 to 7 do c[i]:=True;

Try(1);
Write(' Tong so nghiem la : ', dem );
Readln;
END.
C11-B-02
Uses Crt;
Const N =35;
SgrN = N*N;
C : Array[1..8] of Integer = (-3,3,0,0,2,-2,2,-2);
D : Array[1..8] of Integer = (0,0,3,-3,2,-2,-2,2);
Type K = Array[1..N,1..N] of Byte;
Var A : K
Sn : Integer;
X,y : Byte;
Procedure Khoitri;
Begin
Writeln("Nhap toa do o xuat phat :');
Write('Dong y ="); Readln(y);
Write('Cot x ="); Readln(x);
FillChar(A,Sizeof(A),0);
Sn :=0;
Alxy] =1;
End;

Procedure Hien;
Var i,j: Byte;
Begin
Inc(sn);
Writeln('"Nghiem thu ',sn," : ');
Foyi:=1 to N do
Begin
For j:=1 to N do Write(A[i,j]:3);
Writeln;
End;

End; v
Procedure Vet(y,x : Byte);
Var k: Byte;
Function Chapnhan(x,y.k : Byte) : Boolean;
Begin
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If (x+C[k]>0) and (x+C[k]<N+1) and

(y+D[k]>0) and (y+D[k]<N+1) and (A[y+D[k],x+C[k]]=0) then

Chapnhan := True Else Chapnhan := False;

End;
Begin
For k:=1 to 8 do
Begin
If chapnhan(x,y,k) then
Begin

Aly+D[k],x+C[k]] := Aly,x] +1;
If A[y+D[k],x+C[k]]< sqrN then
Vet(y+D[k],x+C[k]) Else Hien

Al[y+D[k],x+C[k]] := 0;
End;
End;
End;
BEGIN
Clrscr;
Khoitri;
Vet(x,y);
If sn=0 then Writeln('Khong co nghiem ')
Else Writeln('So nghiem : ',sn);

Readln;
END.
C11-B-03
Uses Crt;
Const N =35;
M = N*N;
Var A : Array[1..M] of Char;

H,C : Array[l..M] of 1..N;
TH,TC : Array[1..N] of set of char;
1 : Byte;
dem : Longlnt;

Procedure Khoitri;

Var 1i: Byte;
Begin
Fori:=1 to M do
Begin
H[i] .= (i-1) div N +1;
C[i] :=1mod N;
If C[i]=0 then C[i]:=N;
End;
Fori:=1 to N do
Begin
THIi] == [];
TCl] =[]
End;
dem :=0;

uigeli.xyz
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End;
Procedure Hien;
Var i : Byte;
Begin
Inc(dem);
{For 1:=1 to M do
Begin
Write(A[i]:2);
If i mod N =0 then Writeln;
End;
Writeln;  }
End;
Procedure Tim(i : Byte);
Var j : Byte;ch : Char;

Begin
For ch:='A' to Char(64+N) do
Begin
If (Not (ch in TH[H[1]]))and(Not (ch in TC[C[i]])) then
Begin
Ali] :=ch;
TH[H[i]] := TH[H[i]]+[ch];
TC[C[1]] := TC[C[i]]+[ch];
If i=M then Hien FElse Tim(i+1);
TH[H[i]] := TH[H[i]]-[ch];
TCI[CI1]] := TC[C[i]]-[ch];
End;
End;
End;
BEGIN
Clrscr;
Khoitri;
Tim(1);
Writeln('So nghiem la : ',dem) ;
Readln;
END

N=4 So nghiem : 576 N=5 So nghiem : 161.280

C11-B-04

Uses Crt;

Const Max =20;
TF ="'mecung.inp';

Var A : Array[1..Max*Max] of Byte;
T : Array[1..Max*Max] of Byte;
D : Array[1..Max] of Boolean;
KQ : Array[l..Max] of Byte;
cs : Integer;
F : Text;

N,XP,Dich : Byte;
Procedure DocF;
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Var 1: Byte;
Begin
Assign(F,TF);
Reset(F);
Readln(F,N,Xp,Dich);
k :=0;
T[k] = 0;
While Not SeekEoF(F) do
Begin
Read(F,i);
While Not SeekEoln(F) do
Begin
Inc(k) ;
Read(F,A[k]);
End;
ReadIn(F);
T[] :=k;
End;
Close(F);
End;
Procedure Hienkq; {Hién 1 nghiém }
Var i : Integer;
Begin
For i:=1 to cs do Write(kq[i]:4);
Readln;
Halt;
End;
Procedure Tim(i : Byte);
Varj : Integer;

Begin
For j:=T[i-1]+1 to T[i] do
Begin
If Not D[A[j]] then
Begin
Inc(cs);
Kqfes] = A[j];
D[A[j]] := True;
If A[j] <> Dich then Tim(A[j])
Else Hienkgq;
Dec(cs);
D[A[j]] := False;
End;
End;
End;
BEGIN
Clrscr;

FillChar(D,Sizeof(D),False);
FillChar(Kq,Sizeof(KQ),0);
DocF;
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Cs =1;
Kqfes] = Xp;
D[Xp] := True;
Tim(Xp);
Hienkq;
Readln
END.
C11-B-05
Uses Crt;
Const Tf ='Thil0b2.txt';
Type Mang = Array[1..254] of Byte;
Tro ="Mang;
Var 1N : Integer;
S,SS  :Real;
d : Longlnt;
A : Tro;
F : Text;
T : LongInt Absolute $0000:$046C;
Lt : LongInt;
Procedure Nhap;
Begin
Write('Go N=1 la thoat . Nhap N =");
Repeat

Gotoxy(28,1); Clreol;
{$I-} ReadIn(N); {$I+}
Until (IoResult=0) and (N>0) and (N<255);
If N=1 then Halt;
Write('"Nhap so ket qua da cho S =");
Repeat
Gotoxy(28,2);{$I-} ReadIn(S); {$I+}
Until (IoResult=0) and (S>-1.E+9) and (S<1.E+9);
End;
Procedure Hien;
Var 1,] : Integer;
Begin
Inc(d);
For i:=1 to N-2 do Write(F,'(");
Write(F,1);
For i:=1 to N-1 do
Case A™[1] of
1: Write(F,"+,i+1,")");
2: Write(F,'-,i+1,")");
3: Write(F,"™",i+1,")");
4: Write(F,/",i+1,")");
End ;
Case A"[N] of
1: Write(F,"+,it+1);
2: Write(F,'-',i+1);
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3: Write(F,"™*",i+1);
4: Write(F,'/,i+1);
End ;
Writeln(F);
End;
Procedure Dondep;
Begin
Gotoxy(1,1);
Writeln(F,d,' nghiem : ');
Gotoxy(1,25);
Close(F);
Writeln('Da xong trong thoi gian : ',((T-Lt)/18.2):10:0);
End;
Procedure Dithuan(i : Integer;Var SS : Real);
Var j : Integer;
Begin
If ((T-Lt)/18.2 >30 )then
Begin Dondep; Halt; End;
If (Abs(SS-S)<1.0E-4) and (i=N) then Hien ;
If (i=N) and (SS<>S) then Exit;
If (SS>1.7E+37) or (SS<-1.7E+37) then
Begin Writeln('So qua Max '); Readln; Halt; End;
If (i<=N-1) and (A"[i]=0) then
For j:=1to 4 do

Case j of
1: Begin
SS := SS+i+1; A*[i]:=1;
Dithuan(i+1,SS);
SS := SS-(i+1); A[i]:==0;
End;
2: Begin
SS = SS-(i+1); AMi]:=2;
Dithuan(i+1,SS);
SS = SS+(i+1); AMi]:=0;
End;
3: Begin
SS ;=SS * (i+1); AN[i]:= 3;
Dithuan(i+1,SS);
SS := SS/(i+1); AN[i]:= 0;
End;
4: Begin
SS :=SS/(i+1); AM[i]:= 4;
Dithuan(i+1,SS);
SS =SS *(it+1); AM[i]:=0;
End;
End;
End;
BEGIN
Repeat
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Clrscr;
New(A);
Nhap;
Lt=T;
d:=0;
Clrscr;
Gotoxy(1,2);
FillChar(A*,Sizeof(A"),0);
I[f N>1 then
Begin
Assign(F,T);
ReWrite(F);
SS:=1;
Dithuan(1,SS);
End;
Dondep;
Readln;
Until False ;
END.

C11-B-06
{Phuong phap De qui }
Uses Crt;
Const TF = ‘Phanso.out’;
Type Kkq Array[1..1000] of LongInt;
Var F : Text;
Kq : Kkgq;
1, T,M,dem : Longlnt;

Procedure Nhap;
Begin
Repeat
Write('"Nhap tu so T ,mau so M (0<T<M<=969696) ");
{$I-} ReadIn(T,M); {$I+}
Until (IoResult=0) and (T>0) and(M>T) and(M<=969696);
End;
Function UCLN(a,b : LonglInt) : LonglInt; {a,b > 0}
Var d: Longlnt;
Begin
d :=amod b;
Repeat
a:=b;
b :=d;
d :=amod b;
Until d=0;
UCLN :=b;
End;
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Procedure Hienkgq;
Var 1 : Longlnt;
Begin
Assign(F,TF);
Append (F);
For i:=1 to dem do Write(F,KQJi],” °);
Writeln(F);
Writeln(F, Tong gom ‘,dem,' so hang');
Close(F);
End;
Procedure Toigian(Var T.M : LongInt);
Var u: Longlnt;
Begin
u := UCLN(T,M);
If u=1 then Exit;
T:=Tdivu;
M =Mdivu;
End;
Procedure Thu(i,T,M : Longlnt);
Begin
If T=1 then
Begin
Inc(dem);
Kq[dem] := M;
Hienkq;
Halt;
End
Else {T>1}
If (T/M<1/i) then
Begin
Inc(dem);
Kq[dem] = M;
Dec(T);
Toigian(T,M);
Thu(i+1,T,M);
End
Else {T/M>=1/i}
Begin
Inc(dem);
kq[dem] :=1;
T = T*i-M;
M =M *i;
Toigian(T,M);
Thu(i+1,T,M);
End;
End;
Procedure Caul;
Begin
Assign(F,TF);
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ReWrite(F);
Toigian(T,M);
Write(F,T,” ¢,M);
Close(F);
End;
Procedure Cau2;
Begin
Dem := 0;
Toigian(T,M);
Thu(2,T,M);
End;
BEGIN
Clrscr;
Nhap;
{Caul;}
Cau2;
Writeln(‘Da xong ©);
Readln
END.

Loi binh :Chwong trinh trén ding dé qui két hop “hdu an” nén két qud phan tich phdn sé6 chwa ngdn nhat
. Noi dung cua thudt toan nhu sau :

Mbi lan cho s6 nguyén dwong i ting dan , phdan s6 T/ M sau khi téi gidn c6 2 dang :

+a) Lon hon 1/ i

+ b) Khong lon hon 1/i

Néu dang a) thi phdn tich TM =1/i+ (T/M-1/1)

Néu dang b) thi phan tich TIM = 1/M + (T-1) /M

Churong trinh sau két hop 2 chirong trinh dé qui va khéng dé qui dé chon nhi¢m 16t hon ( song van
chia han 1a t6i wu ) vi trong bai toan ndy cac kha nang phan tich mot phan $6 qud nhiéu , nén ciing danh
chdp nhdn sy chwa t6i wu hodn toan nay vdy théi ! . Hy vong cho doi bai gidi thanh cong ciia cdc em
trong thoi gian toi .

Uses Crt;
Const TF = '"Phanso.out;
Type Kkq = Array[1..10000] of Longlnt;
Var LT,LM,T,M,d1,d2 : LongInt;
kq : Kkq;
F : Text;
Procedure Nhap;
Begin
Repeat
Write('"Nhap tu so T ,mau so M (0<T<M<=969696) ");
{$I-} ReadIn(T,M); {$I+}
Until (IoResult=0) and (T>0) and(M>T) and(M<=969696);

LT =T;
LM =M;
End;

Function UCLN(a,b : LonglInt) : LonglInt; {a,b > 0}
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Var d: Longlnt;
Begin
d :=amod b;
Repeat
a:=b;
b :=d;
d :=amod b;
Until d=0;
UCLN :=b;
End;
Procedure Hienkgq;
Var i : Longlnt;
Begin
Writeln(F,'Cach 2 ');
For 1:=1 to d2 do
Begin
Write(F,Kq[i],'");
If i mod 12 =0 then Writeln(F);
End;
Writeln(F);
Writeln(F,d2);
End;
Procedure Toigian(Var T.M : LongInt);
Var u: Longlnt;

Begin
U := UCLN(T,M);
If U=1 then Exit;
T =Tdivu;
M =Mdiv u;
End;
Procedure Thu(i,T,M : Longlnt);
Begin
If T=1 then
Begin
Inc(d2);
Kq[d2] :=M;
Hienkgq;
If d1<d2 then Writeln(F,'Ket qua : Chon cach 1)
Else Writeln(F,'Ket qua : Chon cach 2 ');
Close(F);
Halt;
End
Else {T>1}
If (T/M<1/i) then
Begin
Dec(T);
Inc(d2);
Kq[d2] :=M;
Toigian(T,M);
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Thu(i+1,T,M);
End
Else {T/M>=1/i}

Begin
Inc(d2);
kq[d2] :=1;
T = T*i-M;
M =M *i;
Toigian(T,M);
Thu(i+1,T,M);

End;

End;
Procedure Cau2 Cachl;
Var 1 : Longlnt;

Begin
D1 :=0;
Toigian(T,M);
Writeln(F,'Cach 1 :');
1:=Mdiv T;
While T>0 do
Begin
If M mod i =0 ) and (T*i>=M) then
Begin
T=T-Mdivi
Write(F,1,' ");
Inc(d1);
If d1 mod 12 =0 then Writeln(F);
If T=0 then
Begin
Writeln(F);
Writeln(F,d1);
Exit;
End;
End
Else Inc(i);
End;
End;
Procedure Cau2_Cach2;
Begin
d2 :=0;
Toigian(T,M);
Thu(2,T,M);
End;
BEGIN
Clrscr;
Nhap;
d2:=0;
Assign(F,TF);
ReWrite(F);

uigeli.xyz Trang 57



uigeli.xyz
Cau2_ Cachl;
T =Lt
M = Lm;
Append(F);
Cau2_ Cach2;
Readln
END.

_Chuong trinh trén con mot han ché’lé trong File két qua ghi ca 2 cach chon , néu chi néu 1 cach
chon to1 vu hon thi ban dau ghi tam ca 2 két qua vao 1 File Nhap “PHANSO.BAK” . Sau d6 to chirc doc
File nay va tim ki€ém chuyén két qua tot sang File chinh thuc “PHANSO.OUT” .

C11-B-07 ( Bai toan can trén 2 dia )
Uses Crt;
Const TF = 'Can2dia.inp';
TF2 ='Can2dia.out’;
MN =20;
Var 1iy,vc : Integer;
KQ.,QC : Array[1..MN] of Integer;
N,dem : Integer;
Ok : Boolean;
F : Text;
T : LongInt Absolute $0000:$046C;
LT,Maxvc : Longlnt;
X : Array[0..MN] of Integer;
D : Array[1..1000] of Boolean;
Procedure Khoitri;
Begin
Clrscr;
FillChar(KQ,Sizeof(KQ),0);
Maxvce = 0;
X[0] =0;
Dem :=0;
End;
Procedure DocF;
Var 1 : Integer;
F : Text;
Begin
Assign(F,TF);
Reset(F);
ReadIn(F,N,VC);
Fori:=1to N do
Begin
Read(F,QCJi]);
Maxvc := Maxvc+QC[i];
End;
Close(F);
End;
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Procedure Caul;

Var stt : LongInt;
Procedure Inkq;
Var i : Integer;
y : Longint;
Begin
y=0;

For i:=1 to N do y := y+x[i]*qc[i];
If (y>0) and (Not D[y]) then D[y] := True;

End;
Procedure Thu(i : Integer);
Var j : Integer;
Begin
Forj:=-1to 1 do
Begin
x[1] :=J;
If 1 =N then Inkq Else Thu(i+1);
End;
End;
Begin
Lt=T;
Assign(F,TF2);
ReWrite(F);
Writeln(F,'Can duoc cac vat sau : ');
Thu(1);

For 1:=1 to Maxvc do
If D[i] then
Begin
Write(F,i:4,' ');Inc(stt);
If stt mod 10 = 0 then Writeln(F);
End;
Writeln(F);
Writeln('Da xong cau 1 .Mat thoi gian : ',((T-Lt)/18.2):10:0);
End;
Procedure Cau2;
Procedure HienKQ);
Begin
Inc(dem);
Write(F,'Cach',dem:5,' ** Dia trai : ');
Fori:=1toNdo IfKQJ[i]=1 then Write(F,QCJi]:3);
Write(F,'":9,' Dia Phai :");
Fori:=1toNdo IfKQ[i]=-1then Write(F,QC[i]:3);
Writeln(F);
End;
Procedure Chon(i : Integer);
Var k,Ly :Integer;
Begin
Fork:=-1to 1 do
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Begin
Ly =y;
y = y+k*QCliJ;
KQ[i] =k;

End;

End;
Begin

End;
BEGIN

If y=vc then Hienkq

Else If (i<N) then Chon(i+1);
KQJi] =0;
y =Ly;

Lt=T;
Dem :=0;
If (ve>Maxvc) or (Not D[vc]) then
Begin
Writeln(F,'Khong the can duoc vat nang ',vc);
Close(F);
Exit;
End;
Writeln(F,'Cac cach can vat nang ',vc,' : ');
Chon(1);
Close(F);

Writeln('Da xong cau 2 .Mat thoi gian : ',((T-Lt)/18.2):10:0);

Khoitri;

DocF;
Caul;
Cau2;

Readln;

END.

C11-B-08 ( Bai toan doi tién )

Uses Crt;
Const Max =15000;
TF = 'DOITIEN.INP";
Type Toanhang = Array[0..Max] of Integer;
Kho = Array[l..Max] of Integer;
Var A : Toanhang;
Loai,slg : Kho;
Co : Array[1..Max] of Boolean;

Tien,Dem,Soloai,k : Integer;
Procedure Khoitri;

Begin

End;

FillChar(A,Sizeof(A),0);
FillChar(Co,Sizeof(Co),False);
A[0] =1;

Procedure DocF;
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Var F : Text;
1 : Integer;
Begin
Assign(F,TF);
Reset(F);

ReadIn(F,Tien,soloai); Writeln(Tien,' ',Soloai);
For 1:=1 to soloai do
Begin
ReadIn(F,Loai[i],Slg[i]);
Writeln(Loai[i]:4," ',Slg[1]:4);
Co[Loai[i]] := True;
End;
Close(F);
End;
Function Vitri(T : Integer):Integer; {Dong tien T la dong tien loai thu may}
Var 1:Integer;

Begin
1:=1;
While (i<=Soloai) and (T<>Loai[i]) do Inc(1);
Vitri =1,

End;

Function SoLuong(T.k : Integer): Integer;
Var  phu,i: Integer;
Begin {Dong tien T co mat bao nhieu lan trong k so hang }
Phu :=0;
For i:=1 to k do
If A[i] = T then Inc(phu);
Soluong := Phu;
End;
Procedure Phantich(T,k : Integer);
Var Tl :Integer;
Ok : Boolean;
Procedure Hien;
Var j,phu : Integer;
TH  : Set of Byte;

Begin
If k>=1 then
Begin
TH :=[];
Inc(Dem);
Write('Cach ',dem,' : ");
phu :=0;

For j:=1 to k do
If Not(A[j] in TH) then
Begin
Inc(phu);

If phu=1 then Write(A[j],"*',SoLuong(A[j].k))

Else Write('+',A[j],'"*',SoLuong(A[j].k));

TH :=TH + [A[j]];
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End;
Writeln;
End;
End;
Begin
If T=0 then Hien
Else
Begin
T1 := A[K];
For j:==T1to T do
If Co[j] then
Begin
Inc(k);
Alk] =3
Dec(k);
T =T+,
End;
End;
End;
BEGIN
Clrscr;
Khoitri;
DocF;
k :=0;
Phantich(Tien,k);

END.

C11-B-08 ( Céch 2 : Pon giin va hi¢u suit hon . Loi giagi TDH 2/1999)

uigeli.xyz

If (Soluong(j,k)<Slg[ Vitri(j)]) then

T =T-j;
Phantich(T.,k);

If Dem=0 then Writeln("Khong co cach phan tich ');

Writeln('Da xong ");
Readln;

uses

type
var

crt;
const max = 5000;
fi = 'doitien.inp';
fo = 'doitien.out";
kl = array[l..max] of integer;
g,s.kq : kl;
n,m :integer;
sn :longint;
f : text;
procedure docf;
var f : text;
1: integer;
begin
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for 1:=1 to max do kq[i] := 0;
assign(f,f1);
reset(f);
readIn(f,n,m);
writeln(n,' ',m);
for i:=1 to m do
begin
readIn(f,g[1],s[1]);
writeln(g[1],' ',s[1]);
end;
close(f);
end;
procedure hien;
var i,dem : integer;
begin
inc(sn);
write(f,'nghiem ',sn,' : ',n,' =");
dem :=0;
for i:=1 to m do
if kq[i]>0 then
begin
inc(dem);
if dem=1 then write(f,g[1],"*',kq[1])
else write(f,'+',g[1],"*',kq[1])
end;
writeln(f);
end;
Procedure doi(T,i : integer); {Doi so tien con la T ra cac dong tien tu g[i] tro len}
var j : integer;
begin
for j:=0 to s[i]-kq[i] do
begin
inc(kq[il.);
T = T-g[i]%j;
if T=0 then hien else
if (T>0) and (i<m) then doi(T,i+1);

dec(kq[i],));
T :=T+g[i]*};
end;
end;
BEGIN

uigeli.xyz Trang 63



uigeli.xyz

clrscr;
docf;
assign(f,fo);
rewrite(f);
doi(n,1);
writeln(f,sn);
close(f);
writeln('da xong ");
readln;

END.

C11-B-09 ( Bai toan khoi phuc lai tinh trang cii )
Uses Crt;
Const Max =100;
Fi = 'Khoiphuc.Inp';
Fo = 'Khoiphuc.Out';
Fn = 'Khoiphuc.Nhp';
D : Array [1..8] Of -1..1
C : Array [1..8] Of -1..1

_15_1’091’191’0);
0917191709_19_1);

_1,
_1,

N~

Var
A : Array [0..Max,0..Max] Of Integer;
B : Array [0..Max,0..Max] Of Integer;
M,N : Integer;
F : Text;
Ok : Boolean;
Procedure Taofile;
Var i,j,u,v,k,Dem : Integer;
Begin

Write('Nhap N,M : "); { Tao File dap s6 }
ReadIn(N,M);
Assign(F,Fn);
Rewrite(F);
Randomize;
Fori:=1 to N do

Begin

For j:=1 to M do
Begin
Ali,j]:=Random(2);
Write(F,A[1,j]:2);
End;
Writeln(F);

End;
Close(F);
Assign(F,Fi1); { Tu File dap s6 , tao File dit liéu vao 1a File KHOIPHUC.INP }
Rewrite(F);
Writeln(F,N,' ',\M);
For i:=1 to N do
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Begin
For j:=1to M do
Begin
Dem:=0;
For k:=1 to 8 do
Begin
u:=i+D[K];
v:=j+C[k];
If (u>=1) and (v>=1) and (u<=N)and (v<=M)
and (A[u,v]=1) then Inc(Dem);
End;
Write(F,Dem,'");
End;
Writeln(F);
End;
Close(F);

FillChar(A,Sizeof(A),0); {Xoa mang A}
End;
Procedure Docfile; { Lay dit lidu tir File KHOIPHUC.INP vao Mang A }
Var i, : Integer;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N,M);
For 1i:=1 to N do
Begin
For j:=1 to M do
Begin
Read(F,A[ij]);
Write(A[1,j]:3);
End;
Writeln;
ReadIn(F);
End;
Close(F);
End;
Function Kt(i,x,y : Integer): Boolean; {Kiém tra c6 giam 6 (x,y) i don vi dugc khong }
Var k : Integer;
Begin
Kt:=True;
For k:=1 to 8 do
If ( A[x+D[k],y+C[k]] -1 <0 ) and (B[x+D[k],y+C[k]]<>-1) then
Begin
Kt:=False;
Exit;
End;
End;
Function Dem(x,y : Integer):Byte; {Pém xem xung quanh 6 (x,y) da khoi phuc dugc bao nhiéu}
Var i,t :Integer;
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Begin
t:=0;
For i:=1 to 8 do
If ( B[x+D[i],y+CJ[i]] =1 ) then Inc( t );
Dem:=t;
End;
Function Duoc: Boolean; {Kiém tra bang B tao ra c6 chap nhan duoc khong }
Begin
Duoc = A[N,M-1]-Dem(N,M-1))=(A[N-1,M]-Dem(N-1,M)) ;
End;
Procedure Init;
Var 1,j : Integer;

Begin
For i:=0 to N+1 do
Forj:=0to M+1 do BJ1,j]:=-1;
For 1:=0 to N+1 do A[i,0]:=0;
For 1:=0 to M+1 do A[0,1]:=0;
End;
Procedure Inkq; { Ghi két qua vao File KHOIPHUC.OUT }
Var i, : Integer;
F : Text;
Begin
Ok:=True; { Theo ddi bai toan c6 nghiém }
Assign(F,Fo);
Rewrite(F);
For i:=1 to N do
Begin
For j:=1 to M do Write(F,B[1,j]:2);
Writeln(F);
End;
Close(F);
End;

Procedure Vet(x,y : Integer);
Var k,phu : Integer;

Begin
If (x=1) or (y=1) then
Begin
For k:=0 to 1 do
If Kt(k,x,y) then
Begin
B[x,y]==k;
If y<M then Vet(x,y+1)
Else
If x<N then Vet(x+1,1)
Else
If Duoc then Inkq;
B[x,y]:=-1;
End;
End
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Else
Begin
B[x,y]:=A[x-1,y-1]-Dem(x-1,y-1);
If (B[x,y]=0) or (B[x,y]=1) then
If y<M then Vet(x,y+1)
Else
If x<N then Vet(x+1,1)
Else
If Duoc then Inkq;
B[x,y]:=1;
End;
End;
BEGIN
Clrscr;
Ok:=False;
{Taofile;}
Docfile;
Init;
Vet(1,1);
If Not ok then Write('Vo nghiem ');
Readln;

END.
C11-B-10 ( Bai toan du lich 2))

Uses Crt;

Const MN =101;
TF1 ='DULICH2.INP';
TF2 ='DULICH2.0UT;

Var F : Text;
C,H : Array[1..MN,1..MN] of Integer;
N : Byte;
KQ,LKQ : Array[1..MN] of Byte;
D : Array[1..MN] of Boolean;
Lcs,cs,xp : Byte;
Conghiem : Boolean;

Tong,LTong,nhonhat, KC,LKC : LongInt;

Procedure Batdau;
Begin

Conghiem := False;

FillChar(C,Sizeof(C),0);

FillChar(D,Sizeof(D),False);

FillChar(KQ,Sizeof(KQ),0);

FillChar(LKQ,Sizeof(LKQ),0);

End;
Procedure TaoF;
Var F : Text;
1,j,r.k,ph : Byte;
Begin

uigeli.xyz Trang 67



uigeli.xyz
Write('Nhap so thanh pho : ");ReadIn(N);
Write('Nhap thanh pho xuat phat : ');ReadIn(xp);
Assign(F,TF1);
ReWrite(F);
Writeln(F,N," ', Xp);
Randomize;
For 1:=1 to N do
Begin
Write(F,i:4);
For j:==i+1 to N do
Begin
r := Random(2);
If =1 then
Begin
k := Random(8)+1;
ph := Random(8)+1;
Write(F,j:4,k:2,ph:2);
End;
End;
Writeln(F);
End;
Close(F);
End;
Procedure DocF;
Var 1,] : Byte;
F : Text;
Begin
Nhonhat := MaxInt div 2 ;
Assign(F,TF1);
Reset(F);
Readln(F,N,XP);
While Not SeekEof(F) do
Begin
Read(F,1);
While Not Eoln(F) do
Begin
Read(F,));
Read(F,C[i,jHIij]);
Clj,i] = C[i,];
HI},i] = H[ijl;
If nhonhat>C[i,j] then nhonhat:= CJ[1i,j];
End;
End;
Close(F);
For i:=1 to N do
Begin
C[1,N+1] := C[i,xp];
H[i,N+1] := H[i,xp];
C[N+1,i] := C[i,xp];
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H[N+1,1] := H[1,xp];
End;
Tong =0;
LTong := MaxInt div 2;
KC =0;
cs =1;
KQlcs] := xp;
D[xp] = True;
End;
Procedure Hien;
Var 1, : Byte;
Begin
For 1:=1 to N+1 do
Begin
For j:=1 to N+1 do
If C[1,j]>0 then Write(C[1,j]:2)
Else Write('*":2);
Writeln;
End;
Writeln;
For 1:=1 to N+1 do
Begin
For j:=1 to N+1 do
If C[1,j]>0 then Write(H[1,j]:2)
Else Write('*":2);
Writeln;
End;
End;
Procedure Tim (i: Byte;Tong,KC : LonglInt);
Var j : Byte;
Begin
For j:=1 to N do
If (Not D[j]) and (i<>j) then
If (C[1,j]>0) and (Ltong-Tong>=C[i,j]+(N-cs-1)*nhonhat)then

Begin
Inc(cs);
KQlcs] =J;
D[j] := True;
Tong :=Tong + C[1,j];
KC =KC+HJ[i,l;
If (cs=N) then
Begin
If C[},xp]>0 then
Begin

Tong :=Tong + C[j,xp];
KC =KC + H][jxp];
If (Tong<Ltong)
or((Tong=Ltong) and (KC<LKC)) then
Begin
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If Not conghiem then conghiem := True;

Ltong := Tong;
LKQ =KQ;
LKC:=KC;
End;
End Else

Begin
Tong :=Tong - C[j,xp];
KC =KC - H[j,xpl;

End;
End
Else Tim(j,Tong,KC) ;
Dec(cs);
D[j] :=False;
Tong :=Tong - C[1,];
KC :=KC-HJ[ij];
End;
End;
Procedure HienKQ;
Vari: Byte;
Begin
For i:=1 to N do Write(LKQJ1]:4);
Writeln(Xp:4);

Writeln('"Tong chi phi la : ',LTong);
Writeln("Tong duong di : ',LKC);
End;
BEGIN
Clrscr;
{TaoF;}
Batdau;
DocF;
Tim(xp,Tong,KC);
Hien;{Chi goi khi N<=10}
Writeln;
If conghiem then HienKq Else Writeln("Vo nghiem ');
Readln;
END.

C11-B-11 ( Bai toan con tem )

Uses Crt;

Const Max =10000;

Type Giatri = Array[0..Max] of Integer;
Tem = Array[l..10] of Byte;

Var M,N : Integer;

Lt,T :Tem;

GT : Giatri;

S,Ls : Integer;
Procedure Nhap;
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Begin
Write('Nhap so loai tem la N = ");ReadIn(N);
Write('So tem dan toi da tren 1 vat pham M = ");Readln(m);

End;
Function MaxGt(x : Integer) :Integer; {Day gia cudc lién tuc, do cac tem tir 1 dén x sinh ra}
Var ih : Integer;

Procedure TimGt(i,j: Integer;Var h : Integer);{Tim céc gia tri sau gia tri h , ching duogc
sinh ra do ¢6 thé dan thém khong qua j tem i }
Var p : Byte; Lh : Integer;
Begin
For p:=0 to j do
Begin
Lh :=h;
Inc(h, T[i]*p);
If (h <Max) and (GT[h]=0) then GT[h]:=1;
If (i < x) then Timgt(i+1,j-p,h);
h:=Lh;
End;
End;
Begin
Fillchar(GT,Sizeof(GT),0);
h:=0;
Timgt(1,m,h);
1:=h+1;
While GT[i]<>0 Do Inc(1);
MaxGt:=i-1;
End;

Procedure Vet(k : Byte); {Bai toan xét to1 tem thir k }
Var i,L : Integer;
Begin
L := MaxGt(k-1); { Day gia tri do cac tem 1->k-1 tao ra dai 1->L}
For 1:=T[k-1]+1 to L+1 do { i : du kien Gia tri cua tem moi }

Begin
T[k]:=i;
If k<N then Vet(k+1)
Else
Begin
S:=MaxGt(k);
If S>Ls then
Begin
Ls:=S8;
Lt:=T,
End;
End;
End;
End;
Procedure Lam,;
Var 1i:Byte;
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Begin
Ls:=0;
T[1]:=1;
Vet(2);
Writeln('Day gia cuoc tu 1 -->",Ls);
Write('Bo tem can phat hanh la : ');
For i:=1 to N do Write(Lt[1]:3);
End;
BEGIN
Clrscr;
Nhap;
Lam;
END.

C11-B-12 ( Bai toan 6t buyt va cac tuyén dudng )

Uses Crt;
Const Max = 60;
Input ='Otobuyt.txt';
Type Mang = Array [0..59] of Byte;
Var  A,Batdau,Congsai : Mang;
N,Sotuyen : Byte;
Procedure Nhap;
Var F : Text;
1,] : Word;
Begin
Fillchar(a,sizeof(a),0);
Assign(F,input);
Reset(F);
ReadIn(F,N);
For 1:=1 to N do
Begin Read(f)j);inc(a[j]);End;
Close(F);
Sotuyen:=31;
End;
Function KiemTra(xp,t : Byte) : Boolean;
Begin
KiemTra:=false;
Repeat
If a[xp]=0 then exit;
Inc(xp,t);
Until (xp>59) ;
KiemTra:=true;
End;
Function DauTien: byte;
Var
1: byte;
Begin
For 1:=0 to 59 do
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If a[1]<>0 then
Begin
Dautien:=i;
Exit;
End;
Dautien:= Max;
End;
Procedure Giam(xp,t : Byte);
Begin
While xp<=59 do
Begin
Dec(a[xp]);
Inc(xp,t);
End;
End;
Procedure Tang(xp,t : Byte);
Begin
While xp<=59 do
Begin
Inc(a[xp]);
Inc(xp,t);
End;
End;
Procedure Hien;
Var 1: Byte;
Begin
Writeln('So tuyen xe la : ',sotuyen);
For i:=1 to sotuyen do writeln(Batdau[i]," ',Congsai[i]);
End;

Procedure Vet( i : Byte);

Var jk : Byte;
Begin
k := Dautien;
If k =Max then
Begin
Hien;
Readln;
Halt; {Puoc nghiém dau tién 14 thoat ngay, vi nghiém nay tot nhat rdi }
End
Else

For j:=1 to 59-k do {Thuét ‘Hau an’ : chon cong sai tir nho dén 16n}
Begin {t6t nhat vi phai lan luot xét cac tuyén theo thir tu thoi gian cua diém xp}

If kiemtra(k,j) then
Begin
Giam(k,j);
Batdau[i] =k;
Congsaili] =1
Sotuyen =1
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Vet(i+1);
Tang(k,j);
End;
End;
End;
BEGIN

ClrScr;

Nhap;

Vet(1);

END.

Sau ddy la mot cach viét chudn muwc , khéng ‘bay buém * va ‘liéu linh * nhu cach viét trén . Hay test 2 16i
viét nay bang cdc b Test hitu hiéu,mong cdc em sé c¢é thém mét so kinh nghiém nao dé khi ldp trinh © thi
ddu !

Uses Crt;
Const Max =159;
Fi = 'oto.inp';
Fo ='oto.out";
Type Mang = Array[0..max] of Byte;
Ta = Array[0..31] of Record Tg,Cs :Byte; End;
Var LT : LongInt;
T : Longint Absolute $0:$046C;
A : Mang;
Kq,Lkq: Ta;
N,St,MinSt,dem,i : Byte;
Procedure Nhap;
Var 1,j : Byte;
F : Text;
Begin

Assign(F,Fi);{$i-} Reset(F) {$i+};
If (Ioresult<>0) then
Begin
Write('Error file data ',Fi,' .Enter to quit');
Readln;Halt;
End;
Readln(F,N);
Fillchar(A,Sizeof(A),0);
For i:=1 to N do
Begin
Read(F,));
Inc(A[j]);
End;
Close(F);
End;
Function Tim : Byte;
Var i : Byte;
Begin
For 1:=0 to Max do
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If A[i]>0 then
Begin
Tim = 1i;
Exit;
End;
Tim := Max+1;
End;
Function Kt(tgl,cs1,k1:Byte):Boolean;
Begin
Kt := False;
While tgl<=max do
Begin
If A[tg1]=0 then Exit;
tgl :=tgl+ csl;
End;
[With kq[k1] do
If (Tg=tgl) and (Cs>cs1) then Exit;]
KT:=True;
End;
Procedure DoiTT(tg,cs,chieu : Integer);
Begin
While tg<=max do
Begin
Dec(A[tg],chieu);
tg :=tgtcs;
End;
End;
Procedure Vet(k:Byte);
Const tam = 45;
Var csl,tgl: Byte;
Procedure Toiuu;
Begin
Inc(dem);
St :=k-1;
If St<MinSt then
Begin
MinSt := St;
Lkq :=Kgq;
End;
End;
Procedure Ghitam;
Var F : Text;
Begin
If dem>0 then
Begin
Assign(F,Fo);
ReWrite(F);
Writeln(' Tong So Tuyen tuong doi it nhat = ',MinSt);
For 1:=1 to MinSt do Writeln(F,Lkq[1].Tg,Lkq[1].Cs:3);
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Close(F);
Readln;
Halt;
End
Else
Begin
Writeln('Ch/tr khong chay duoc du lieu nay trong ',tam,' giay ');
Readln;
Halt;
End;
End;
Begin
If (T-Lt)/18.2>Tam then Ghitam
Else
Begin
tgl = Tim;
If tgl = Max+1 then Toiuu
Else
For cs1:=1 to Max-tgl do
If KT(tgl,cs1,k) then
With kq[k] do

Begin
DoiTT(tgl,cs1,1);
Tg =tgl;

Cs :=csl;

If k<St then Vet(k+1);
DoiTT(tgl,cs1,-1);
End;
End;
End;
Procedure Ghinghiem;
Var F : Text;
Begin
Assign(F,Fo);
ReWrite(F);
If dem>0 then
Begin
Writeln(F,' Tong So Tuyen it nhat = ',MinSt);
For i:=1 to MinSt do
Writeln(F,Lkq[i].Tg:7,Lkq[i].Cs:3);
End
Else Writeln('Vo nghiem ');
Close(F);
End;
Procedure Khoitri;
Begin
LT :=T; { Theo doi thoi gian bat dau chay chuong trinh }
St :=31;MinSt ;= 31;
Dem :=0;
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FillChar(Kq,Sizeof(kq),0);
Lkq :=kq;
End;
BEGIN
Clrscr;
Nhap;
Khoitri;
Vet(1);
Ghinghiem;
Writeln('Da xong ');
Readln;
END.
17
03513131521262729373939455152 53

File ‘Otobuyt.inp’

17

03513131521262729373939455152 53
File ‘Otobuyt.out’

013
3 12
58
C11-B-13 ( Bai toan t6 mau )
Uses  Crt;
Const Max = 14;
Fi = 'c:\tp97\soan\dequi\Tomau.txt';
Var A : Array[1..Max,1..Max] of 0..1;
Mau,LMau : Array[1..Max] of Byte;
N,i,Minmau,MaxMau : Integer;
Procedure NhapFile;
Var 1,j : Integer;
F : Text;
Begin
FillChar(A,Sizeof(A),0);
Assign(F,Fi);
Reset(F);
ReadIn(F,N);
While not Eof(F) do
Begin
Read(F,1);ReadIn(F));
Alij] = 1;
Al},1] =1;
End;

End;
Procedure Hien;
Var 1, : Integer;
Begin
Writeln;
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For i:=1to N do

Begin
For j:=1 to N do Write(A[1,j]:4);
Writeln;
End;
End;
Function Kt(x,m : Integer): Boolean;{ Mau m gan cho dinh x }
Begin
Kt := False;
For i:=1 to N do
If (A[x,1]=1) and (m=Mau([1]) then Exit;
Kt := True;
End;
Procedure Tomau(x : Integer); { To mau cho dinh x }
Var

m,luu : Integer;
Begin
If x=N+1 then
Begin { Puoc 1 nghiém , doi lai can trén ~ MaxMau }
LMau = Mau;
MaxMau := MinMau;

Exit
End;
m:=1;
While m<Maxmau do
Begin
If KT(x,m) then
Begin
Mau[x] ;= m;
Luu = Minmau;
If Minmau<m then Minmau := m;
Tomau(x+1);
Minmau = Luu;
Mau|x] =0;
End;
Inc(m);
End;
End;
Procedure Khoitri;
Begin
FillChar(Mau,sizeof(Mau),0);
Maxmau =N;
Minmau =0;
Mau([l] = 1;
End;

Procedure Thongbao;
Vari: Integer;
Begin
For i:=1 to N do Writeln(' Diem ',i:2,'  to mau : ',LMau[i]);
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End;
BEGIN
Clrscr;
NhapFile;
Hien;
Khoitri;
Tomau(2);
Thongbao;
END.

C11-B-14 ( Bai toan giao thong )

Uses Crt;

Const Max =100;
Fi = 'Gthong.txt';
Fo = 'Gthong.out';

Type M1 = Array[l..Max,1..Max] of Byte;
M2 = Array[l..Max*Max+1] of Byte;
M3 = Array[0..Max] of Byte;

Var N : Byte;
A 1 "M1,;
B : M2;
T 1 M3;
MinM,MaxM : Integer;
M,Lm  :M3;
Procedure DocF;
Var F : Text;
1,J,s0 : Byte;
Begin
Assign(F,Fi);

{$I-} Reset(F); {$I+}
If Toresult <>0 then
Begin
Writeln('Loi File ");
Readln;
Halt;
End;
Readln(F,N);
New(A);
For i:=1 to N do
For j:=1 to N do A"[1,j] :=0;
While Not SeekEof(F) do
Begin
Read(F,1);
While Not Seekeoln(F) do
Begin
Read(F,));
AMLj] =1,
End;
ReadIn(F);

uigeli.xyz

Trang 79



uigeli.xyz

End;
Close(F);
End;
Procedure Chuyen_dI;
Var 1,] : Byte;
SO : Integer;
Begin
T[0] := 0;
so :=0;
For i:=1 to N do
Begin
For j:=1 to N do
If A"[i,j] = 1 then
Begin
Inc(so);
B[so] :=j;
End;
T[i] := so;
End;
End;
Function KT(x,mau : Byte) :Boolean;
Var p : Integer;
Begin
Kt := False;
For p:= T[x-1]+1 to T[x] do
If M[B[p]]=mau then Exit;

Kt := true;

End;

Procedure Inkq;
Var F : Text;
1 : Byte;

Begin
Assign(F,Fo);
Rewrite(F);

Writeln(F,'So mau can dung : ',MaxM);
For i:=1 to N do Writeln(F,'Tuyen ',i,' to mau ',.Lm([i]);
Close(F);
End;
Procedure GhiToiuu;
Begin
Lm :=M;
MaxM := MinM;
End;
Procedure Tomau(i : Byte);
Var j,Luu : Byte;
Begin
If i=N+1 then Ghitoiuu
Else
Begin
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i=1
While j<MaxM do
Begin
If Kt(i,j)) then
Begin
M[i] = j;
Luu :=MinM;
If MinM<j then MinM :=j;
Tomau(i+1);
MinM := Luu;
M[i] = 0;
End;
Inc(j);
End;
End;
End;
Procedure Khoitri;
Begin
MinM = 0;
MaxM = N;
FillChar(M,Sizeof(M),0);
End;
BEGIN
Clrscr;
DocF;
Chuyen_dl;
Khoitri;
M[1] =1;
Tomau(2);
Inkgq;
END.

C11-B-15 ( Bai toan ghép cap)

Uses Crt;

Const N =38;
Fi = 'c:\tp97\soan\dequi\chonviec.inp';
Fo = 'chonviec.out';

Type Mang = Array[1..N] of 1..N;
Qhe = Array[1..N,1..N] of 1..N;

Var  Gheptho,GhepCV : Mang;
ChonTho,ChonCV ,NgvTho,HqCV : Qhe;
Thodxet : Array[1..N] of Boolean;

F1,F2 : Text;
Yeucau,Congviec,Tho,TongNv,Tonghieuqua : Integer;
Procedure Hien;
Var Congviec : Integer;
Begin
TongNv = 0;
Tonghieuqua := 0;
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For Congviec :=1to N do
Begin
TongNv := TongNv+NgvTho[Gheptho[ Congviec],Congviec];
Tonghieuqua := Tonghieuqua+HqCV[Congviec,Gheptho[Congviec]];

End;
Writeln(F2,'Tong nguyen vong cua tho : ',TongNv);
Writeln(F2,'Tong hieu qua Congviec : ', Tonghieuqua);

Writeln(F2,'Phuong an hieu qua toiuu  (Congviec,Tho) :');
For Congviec:=1 to n do
Writeln(F2,'(",Congviec,',',Gheptho[Congviec],")=',HqCV[Congviec,Gheptho[ Congviec]]);
End;
Procedure Ghep(Congviec : Byte); { xet tung Congviec }
Var  yeucau : Byte;
Tho :Byte;
Function Benvung : Boolean,;
Var  CVx,Thox,i,Lim : Byte;
Ok : Boolean;
Begin
Ok := True;
Lim := NgvTho[Tho,Congviec];
1:=1;
While (i<Lim) and Ok do
Begin
CVx = ChonCV|[Tho,i];
Inc(i);
If CVx<Congviec then
Ok := HqCV[Congviec,Tho]>HqCV[Congviec,Gheptho[CVX]]
End;
i =1
While (i<Yeucau) and Ok do
Begin
ThoX := ChonTho[Congviec,i];
Inc(i);
If Thodxet[ ThoX] then
OK := NgvTho[ThoX,Congviec]>NgvTho[ ThoX,GhepCV[ThoX]];
End;
Benvung = Ok;
End;
Begin
For yeucau :=1 to N do
Begin
Tho := ChonTho[Congviec,yeucau];
If Not Thodxet[Tho] then

If benvung then
Begin
Gheptho[Congviec] := Tho;
GhepCV|[Tho] := Congyviec;

Thodxet[Tho] := True;
If Congviec<N then Ghep(Congviec+1)
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Else Hien;
Thodxet[Tho] := False;
End;
End;
End;
BEGIN
Clrscr;
Assign(F1,Fi);
Reset(F1);
Assign(F2,Fo);
Rewrite(F2);
While Not SeekEof(F1) do
Begin
For Congviec := 1 to n do
Begin
For yeucau := 1 to N do
Begin
Read(F1,ChonTho[Congviec,yeucaul));

HqCV[Congviec,ChonTho[Congviec,yeucau]] := yeucau;

End;
ReadIn(f1);
End;
For Tho :=1to N do
Begin
For yeucau:=1 to N do
Begin
Read(F1,ChonCV[Tho,yeucau));

NgvTho[Tho,ChonCV[Tho,yeucau]] := yeucau;

End;
ReadIn(f1);
End;
End;

Close(F1);
FillChar(Thodxet,Sizeof(Thodxet),false);
Ghep(1);

Close(F2);
Writeln(#13#10'Da ghi xong vao file ',Fo);
Readln;

END.

C11-B-16

Uses Crt;

Const Max =100;
Fi = "Tongk.txt';
Fo = '"Tongk.out'";

Type Ml = Array[l..Max*Max+1] of Integer;
M2 = Array[l..Max*Max+1] of Byte;
M3 = Array[l..Max] of Byte;
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M4 = Array[1..Max] of Boolean;
Var B,LB :MlI;
D,C :M2;
M,N,k : Byte;
DxD,DxC : M4;
Tong,L Tong,csMax: Longlnt;
KqgD,KqC,LkgD,LkqC : M3;
Procedure DocF;
Var 1,] : Byte;
F : Text;
Begin
Assign(F,Fi);
{$1-} Reset(F); {$I+}
If IoResult<>0 then
Begin
Writeln('Loi File ');
Readln;
Halt;
End;
ReadIn(F,M,N.k);
Fori:=1to M do
Begin
For j:=1 to N do
Begin
Read(F,B[(i-1)*N+j]);
D[(G-1)*N+j] =1;
CIG-1)*N+j] = j;
End;
ReadIn(F);
Writeln;
End;
Close(F);
LB :=B;
CsMax := M*N;
End;
Procedure Sapxep dl; {Sap giam dan }
Procedure Quick(dau,cuoi : Longlnt);
Var 1i,j,L,phu : Longlnt;
Begin
1:=dau;
J = cuoi;
L :=(it)) div 2;
Repeat
While B[i]>B[L] do Inc(i);
While B[j]<B[L] do Dec(j);

If i<=j then

Begin
phu := BJi];
B[i] := B[jl;

uigeli.xyz Trang 84



uigeli.xyz

B[j] := phu;
phu := D[i];
D[i] := DIjl;
DIj] := phu;
phu = CJi];
Cli] = C[j];
C[j] == phu;
Inc(i);
Dec(j);
End;
Until i>j;

If dau<j then Quick(dau,));
If i<cuoi then Quick(i,cuoi);
End;

Begin
Quick(1,M*N);
End;
Procedure Khoitri;
Begin
FillChar(B,Sizeof(B),0);
FillChar(C,Sizeof(C),0);
FillChar(DxD,Sizeof(DxD),False);
FillChar(DxC,Sizeof(DxC),False);
FillChar(KgD,Sizeof(KqD),0);
FillChar(KqC,Sizeof(KqC),0);
Tong :=0;
Ltong := 0;
End;
Procedure GhiToiuu;
Begin
LkqgD :=kqD;
LkqC =kqC;
Ltong:= Tong;
End;
Procedure Chon(i,j : Byte);{xet toi o thu i trong Kq, tu o j trong B }
Var dl,cl :Byte;
delta,j1,p,cL,Luu : Longlnt;
Begin
cL =k-i;
Delta := Tong-LTong;
If cL<0 then
Begin
If Delta>=0 then GhiToiuu;
End
Else
Begin
jl=J-1
Repeat
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Inc(j1);
dl :=D[j1];
cl =C[j1];

Until (j1> Csmax) or ((Not DxD[d1])and (Not DxC[c1]));
If j1<= csMax then
If B[j1]+B[j1+1]*cL+Delta>0 then
For p :=j1 to csMax-1 do
Begin
d1 = D[p];
cl :=Clpl;
If (B[p]+B[p+1]*cL+Delta>0) and
(Not DxD[d1]) and (Not DxC[c1]) then
Begin
DxD[d1] := True;
DxClcl1] := True;
Luu :=Tong;
Tong := Tong+B[p];
KqgD[i] :=d1;
KqC[i] =cl;
Chon(i+1,p+1);
DxDJ[d1] := False;
DxCJ[c1] := False;
Tong := Luu;
KqgD[i] :=0;
KqCl[i] = 0;
End;
End;
End;
End;
Procedure Inkq;
Var 1 : Byte;
F : Text;
Begin
Assign(F,Fo);
ReWrite(F);
Writeln(F,'k="k,' Tong =',LTong);
For i:=1 to k do
Writeln(F,LkqD[i]:2,' ',.LkqCJ[i]:2,' = ",LB[(LkqD[1]-1)*N+LkqC[i]]);
Close(F);
End;
BEGIN
Clrscr;
Khoitri;
DocF;
Sapxep dI;
Chon(1,1);
Inkq;
END.
Sau déy 1a 101 giai ctia Lé S§ Quang 12 Chuyén Tin 1995 ( Bai dat giai nhi toan qudc 1995 )
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(Bai 56 3 Pé thi Quéc gia chon Hoc sinh giéi Phé théng nam hoc 1994-1995 Bing A )

Két qua thi dau quoc gia cua N van dong vien ( danh s6 tir 1 dén N ) trén M mén ( danh sé tir 1
dén M ) dwoc danh gid bang diém (gid tri nguyén khong dm ) . Voi van dong vién , ta biét diém danh gid
trén tung mon cua van dong vien dy . Cac d‘zem nay dwoc ghi trong File van bdn c¢6 cdu tric :

+ Dong ddu ghi so vdn dong vién va S0 mén .

+ Cdc dong tiép theo . méi dong ghi cdc diém ddanh gid trén tat ca m mén cia mot vin dong vién
theo thir tw mon thi 1,2,..,m . cac dong nay dwoc ghi theo thur tw van dong vién 1.2,..,N

+ Cdc s6 ghi trén mét dong cach nhau mot dau céch .

Cdn chon ra k vin dong vién va k mon dé lgp mot dgi tuyen thi dau Olypic quoc té , trong d6 moi
van déng vién chi dwoc thi dau 1 mén ( 1<=k<=M,N) , sao cho tong sé diém ciia cdc vdn dong vién trén
cac mén da chon 1a 16n nhdt .

Yéu cdu :

Poc bang diém tir 1 File van ban ( Tén File vao Tir ban phim ), sau do cir méi lan nhdn mot gid tri k
nguyen dwong ti ban phim , chuong trinh dwa lén man hinh két qua tuyen chon dudi danh k cap (ij) voi
nghia vin déng vién i dwoc chon thi ddu mén j va tong sé diém twong img véi cdach da chon . Chiong
trinh két thic khi nhdn dwoc gia tri k=0

Cac gia tri gioi han 1<=M,N<= 20
Piém déanh gid tir 0 dén 100 .

Thi du :
File dir lieu

w o~ W
AN w
WA D

MGi khi nap gla tri k ta nhan dvoc :

Nap k=1 , may tra loi (2,2) Téng diém =7

Nap k=2, may trd loi (2,1) (3,2) Tong diem =11

Nap k=3, may tra loi (1,2) (2,1) (3,3) Tong diém = 13
Nap k=0 , Két thiic

{$A+B-,D+,E+F- I+, L+N-,0-,R-,S+,V-1
{$M 16384,0,655360}

Uses Crt;

Const Max =20;

Type Ta = Array[1..max,1..max] of Integer;
Tb = Array[1..max] of Byte;
Tl = Array[1..max] of Integer;

Var N,M)k : Byte;

a : Ta;
b,lb :Tb;

G,Lg : Integer;
Ok : Set of Byte;
Procedure Input;
Var Tf : String;

f : Text;
Ok : Boolean;
1,] : Byte;
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Begin
Repeat
Write(#10#13,'Cho biet ten file du lieu : ');
ReadlIn(tf);
{$i-} Assign(fitf); Reset(f); {$i+}
Ok:=loresult=0;
If Not Ok then
Begin Writeln('File loi hoac khong co file ten la :',tf); End;
Until Ok or (tf=");
If tf=" then Halt;
Readln(f,n,m);
For i:=1 ton do
Begin
For j:=1 to m do Read(f,a[i,j]);
ReadIn(f);
End;
Close(?);
End;
Procedure NhapK;
Begin
Repeat
Write(#10#13,'Cho biet so mon can chon K:=");
{$i-} ReadIn(k); {$i+}
Until (Ioresult=0) and (k>=0) and (k<=m) and (k<=n);
End;
Procedure Hien;
Var i, : Byte;
Begin
For i:=1 to n do
Begin
For j:=1 to m do Write(a[1,j]:4); Writeln;
End;
End;
Procedure HienNghiem;
Var i : Byte;
Begin
For i:=1 to n do
If (Lb[i]>0) then Write('(',i,',,Lb[i],")");
Writeln(#10#13,"Tong so diem =",1g);
End;
Procedure VETCAN(i,somon:Byte);
Var j : Byte;
Begin
If (somon>k) then
Begin
If (1g<g) then
Begin
Lb:=b;
Lg:=g;
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End;
Exit;
End;
If (i>n) then Exit;
For j:=1 to m do
If Not (j in ok) then
Begin
g=gta[i,j];
b[i]:=j;
Ok:=0k+(j1;
Vetcan(i+1,somon+1);
g=g-a[L,j];
b[1]:=0;
Ok:=0k-[j];
End;
Vetcan(i+1,somon);
End;
Procedure Vet;
Vari: Byte;
Begin
For 1:=1 to m do BJ[i]:=0;
Lg:=-maxint div 2;
G:=0;
Ok:=[];
Vetcan(1,1);
Hiennghiem;
End;
BEGIN
Clrscr;
Repeat
Input;
Hien;
Repeat
NhapK;
If (k>0) Then VET;
Until (k=0);
Write(#10#13,'ESC de thoat hoac phim bat ki de thu ');
Write('lai voi file khac');
Until (readkey=#27);
END.

C11-B-17
( Bai toan xay dung bo loc )
Uses Crt;
Const Max =10;
Type Mang = Array[l..Max] of Integer;
Var i,n,dem,shv : Integer;
M,M1 : Mang;
Procedure Hien;
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Var k : Byte;
Begin
Inc(shv);
For k:=1 to n do Write(M[k]:3);
Writeln;
End;

Procedure Trao(Var a,b : Integer);
Var ¢ : Integer;
Begin
a:
b.
c

“

)

o o 0

End;
Procedure L2(Var a,b : Integer);
Var c : Integer;
Begin
If a> b then Trao(a,b);
End;
Procedure L3(Var a,b,c : Integer);
Begin
L2(a,b);
L2(b,c);
L2(a,b);
End;
Procedue L4(Var a,b,c.d : Integer);
Var coc : Integer;

Begin
L2(a,b);
L2(c,d);
L2(a,c);
L2(b,d);
L2(b,c);
End;

Procedure L5( var a,b,c,d,e : Integer);
Var  coc : Integer;

Begin
L2(d,e);
L2(b,c);
L2(b,d);
L2(c,e);
L2(a,b);
L2(b,e);
L3(b,c,d);

End;

Function OK(X,Y : Mang) : Boolean;
Var i:byte;
Begin

For i:=1 to N do
If X[i]<>Y[i] then Begin OK := False; Exit; End;
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Ok := True;
End;

Procedure Taohoanvi(n : Byte );

Var i, : Byte;
c : Integer;
Begin
If k=1 then
Begin
Writeln;
Hien,;
L5M[1].M[2],M[3],M[4].M[5]);
Hien,;
If not Ok(M,M1) then Inc(dem);
End
Else
For i:= k downto 1 do
Begin
¢ =MJk];
MIk] == M[i];
M[i] :=¢;
Doicho(M.,k-1)
End;
End;
Begin
Doicho(M,n);
End;
BEGIN
Clrscr;
dem :=0;
N:=75;
For i:=1 to n do M[i] :=1;
M1:=M;
Writeln;
Taohoanvi(n);

END

Procedure Doicho (Var M : Mang; k : Integer);

Writeln('So hoan vi cua ',n,' =',shv div 2);

Writeln('So mac loi cua bo loc da xay dung la : ',dem );
If dem=0 then Writeln('OK ! ");

Readln;

C11-B-18 ( Xép hinh U,LT)

Program XapXep;
Uses Crt;
Const Input ='xep uit.txt';

Type

Var

Mangl = Array [1..6,1..9] of Char;
Mang2 = Array [1..4,1..4] of Char;
AB : Mangl;
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Dem : Integer;
Hinh : Array [1..21] of Mang2;

Cod,Coc : Array [1..21] of Byte;
Procedure Nhap;
Var F : Text;
1,j : Byte;
Begin
Assign(F,Input);
Reset(F);
For i:=1 to 6 do
Begin
For j:=1 to 9 do read(F,B[i,j]);
ReadIn(F);
End;
Close(F);
FillChar(A,Sizeof(A),'");

End;
Procedure Quay(k : Byte;Var h2: Mang2);
Var 1,) : Byte;
Begin
For 1:=1 to Cod[k] do
For j:=1 to Coc[k] do
h2[j,Cod[k]+1-i] := hinh[k,i,j];
Cod[k+1] := Coc[k];
Coc[k+1] := Cod[k];
End;
Procedure Taomau;
Vari: Byte;
Begin
Fori:=1to 21 do
FillChar(hinh[i],Sizeof(hinh[i]),"');

Hinh[1,1,1]:='U";Hinh[1,1,2]:="";Hinh[1,1,3]:="U";
Hinh[1,2,1]:='U";Hinh[1,2,2]:=" ";Hinh[1,2,3]:='U";
Hinh[1,3,1]:='U";Hinh[1,3,2]:="U";Hinh[1,3,3]:='U";

Cod[1] = 3;

Coc[1] :=3;

Quay(1,Hinh[2]);

Quay(2,Hinh[3]);

Quay(3,Hinh[4]);

Hinh[5,1,1]:='T";Hinh[5,1,2]:="T";Hinh[5,1,3]:="T";
Hinh[5,2,1]:='";Hinh[5,2,2]:="T";Hinh[5,2,3]:="";
Hinh[5,3,1]:=' ";Hinh[5,3,2]:="T";Hinh[5,3,3]:="";

Cod[5] = 3;

Coc[5] :=3;

Quay(5,Hinh[6]);

Quay(6,Hinh[7]);

Quay(7,Hinh[8]);
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Hinh[8,1,1]:='T";Hinh[8,1,2]:="T";
Hinh[9,1,1]:="T";Hinh[9,2,1]:="T";

Cod[8] :=1;Coc[8]:=2;
Cod[9] =2; Coc[9]:=1;

Hinh[10,1,1]:="T";Hinh[10,1,2]:='T";Hinh[ 10,1,3]:="T";
Hinh[10,2,1]:="U";Hinh[10,2,2]:='"T";Hinh[10,2,3]:='U";
Hinh[10,3,1]:="U";Hinh[10,3,2]:="T";Hinh[10,3,3]:='U";

Hinh[10,4,1]:="U";Hinh[10,4,2]:='U";Hinh[10,4,3]:='U";

Cod[10] :=4;

Coc[10] :=3;

Quay(10,Hinh[11]);

Quay(11,Hinh[12]);

Quay(12,Hinh[13]);

Hinh[14,1,1]:="T";Hinh[14,1,2]:="T";Hinh[ 14,1,3]:="T";
Hinh[14,2,1]:="T;Hinh[14,2,2]:='T";Hinh[14,2,3]:="T;
Hinh[14,3,1]:="T;Hinh[14,3,2]:='"T";Hinh[14,3,3]:="T;

Cod[14] :=3;

Coc[14] =3;

Quay(14,Hinh[15]);

Quay(15,Hinh[16]);

Quay(16,Hinh[17]);

Hinh[18,1,1]:='U";Hinh[18,1,2]:="T;Hinh[18,1,3]:="U";
Hinh[18,2,1]:='U";Hinh[18,2,2]:="T";Hinh[18,2,3]:="U";
Hinh[18,3,1]:='U";Hinh[18,3,2]:="U";Hinh[18,3,3]:='U";

Cod[18] :=3;

Coc[18] :=3;

Quay(18,Hinh[19]);

Quay(19,Hinh[20]);

Quay(20,Hinh[21]);

End;
Function Chapnhan(x,y,sh: Byte)  : Boolean;
Var d,c : Byte;

Begin
If A[x,y]<>'' then
Begin
Chapnhan := False;
Exit;
End;
If Not ((x+Cod[sh]<8)
and (y+Coc[sh]<11)) then
Begin
Chapnhan := False;
Exit;
End;
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For d:=1 to Cod[sh] do
For c:=1 to Coc[sh] do
If Hinh[sh,d,c]<>'"' then
Begin
If (A[dtx-1,cty-1]<>"") or ((B[d+x-1,ct+y-1]<>'C") and
(B[d+x-1,c+y-1]<>Hinh[sh,d,c])) then
Begin
Chapnhan := False;
Exit;
End;
End;
Chapnhan := True
End;
Procedure Lap(x,y,sh : Byte);
Var d,c : Byte;
Begin
For d:=1 to Cod[sh] do
For c:=1 to Coc[sh] do
Begin
If (Hinh[sh,d,c]<>"'") then
Begin
A[d+x-1,ct+y-1] := Hinh[sh,d,c];
End;
End;
End;
Procedure Thao (x,y,sh : Byte);
Var d,c : Byte;
Begin
For d:=1 to Cod[sh] do
For c:=1 to Coc[sh] do
Begin
If (Hinh[sh,d,c]<>"'") then
Begin
Ald+x-1,cty-1] ="";
End;
End;
End;
Procedure HienKgq;
Var 1,) : Byte;
Begin
Inc(dem);
Writeln(dem);
Fori:=1to 6 do
Begin
For j:=1 to 9 do Write(A[1,)]:2);
Writeln;
End;
Writeln
End;
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Function Ketthuc : Boolean;
Var i,j : Byte;
Begin
Ketthuc := False;
For i:=1 to 6 do
For j:=1to 9 do
If A[i,j]=" ' then Exit;
Ketthuc := True
End;
Procedure Tim(Var x,y : Byte);
Begin
While A[x,y]<>''do
Begin
If y<9 then Begin Inc(y);End
Else
If x<6 then
Begin Inc(x);y :=1; End
End
End;
Procedure Vet(x,y  : Byte);
Var Lx,Ly i, : Byte;
Begin

Begin
Tim(X,Y);
For i:=1 to 21 do
Begin
If Chapnhan(x,y,i) then
Begin
Lap(x,y.1);
Lx :=I;Ly:=1;
If Ketthuc then HienKq Else Vet(Lx,Ly);
Thao(x,y,1);
End;
End;
End
End;
Begin
ClrScr;
Nhap;
Taomau; dem := 0;
Vet(1,1);
Writeln('Da xong ',dem,' nghiem ');
Readln
End.

TEST

uuuccccecec
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uuuucccecee
uuuucccce
cuuuccccece
CCCCcececce
CCccceeccec
U U U I I I I I I
U U U U I I I I I
U U U U I U U U I
I U U U I U U U U
I I I I I U U U U
I I I I I I U U U
C11-B-19 ( Bai 3 - Dé thi toan qubc 1994 )
{Bai 3 - De thi toan quoc 1994 }
Uses Crt;
Const Max = 16;

Fi = 'tq94 b3.txt';
Type M1 = Array[l..max,]l..max] of Byte;

M2 = Array[l..max] of Boolean;

M3 = Array[l..max*max] of Record

X,y : Byte;
End;

Var A B : MlI;
Dxh,Dxc: M2;
N,d,Tong,LT : Byte;
Tr,KQ,LKQ : M3;

Procedure Input;
Var f : Text;S : String;
1,] : Byte;
Begin
Assign(f,fi); {$i-} Reset(f); {$i+}
If (ioresult<>0) then
Begin
Write('Error file data : 'fi,' . Enter de thoat');
Readln; Halt;
End;
Readln(f,n);
For i:=1 to n do
Begin
ReadIn(f,S);
For j:=1 to N do A[i,j] := Ord(S[j])-48;
End;
Close(?);
End;
Procedure Hien( A : M1);
Var i,j : Byte;
Begin
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For i:=1 to n do
Begin
For j:=1 to n do
Begin
If A[1,j]=2 then Textcolor(10);
Write(A[1,j]:2); Textcolor(15);
End;
Writeln;
End;
End;
Function Kiemtra:Boolean;
Vari: Byte;
Begin
Kiemtra:=False;
If (Tong<=LT) then Exit;
Fori:=1 tod do
If (B[Tr[i].x,Tr[i].y] = 1) and
(Not Dxh[Tr[i].x] and Dxc[Tr[i].y]) then Exit;
Kiemtra:=True;
End;
Procedure Vet(i,j:Byte);
Begin
If (i=N+1) then
Begin
If Kiemtra then
Begin
LT :=Tong;
LKQ :=KQ;
End;
Exit;
End;
If (A[i,j]=1) then
Begin
If Dxh[i] and Dxc[j] then
Begin
Dxh[i]:=False;
Dxclj]:=False;
Inc(Tong);
KQ[Tong].x:=i;
KQ[Tong].y:=j;
B[ij] =1;
If j=N) Then Vet(i+1,1)
Else Vet(i,j+1);
Dxh[i]:=True;
Dxcl[j]:=True;
BJ[1,j]:=0;
Dec(Tong);
End;
{If G=N) Then Vet(i+1,1)
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Else Vet(i,j+1);
Exit;}
End;
If j=N) Then Vet(i+1,1)
Else Vet(i,j+1);
End;
Procedure Khoitao;
Var i, : Byte;
Begin
For i:=1 to N do
Begin
Dxh[i]:=True;
Dxc[i]:=True;
End;
d:=0;
For i:=1 to N do
For j:=1 to N do
Begin
If A[1,j]=1 then
Begin
Inc(d);
Tr[d].x:=1;
Tr[d].y:=;
End;
End;
Tong:=0;
LT:=0;
Vet(1,1);
For 1:=1 to N do
For j:=1 to N do BJ[i,j]:=1;
For i:=1 to d do B[Tr[i].x,Tr[i]l.y] =1;
For i:=1 to LT do B[LKQ[i].x,LKQJi].y] :=2;
Writeln('Cach xep duoc nhieu xe nhat : ',.LT);
Hien(B);
End;
BEGIN
Clrscr;
Input;
Hien(A);
Khoitao;
Write(#10#13,'Enter to quit ");
Readln;
END.

C11_B20 ( Bai NETWORK OF SCHOOLS ) - Pé thi quc té 1996

Uses Crt;
Const Max =110;
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{ Inp = "c:\qt96\data\net\input9.txt'; }
Inp = "Inputtdh.txt';
Out=",

Type Danhsach = Array[l..Max*Max] of Byte;
Tro = Array[1..Max] of LonglInt;
Bacdinh = Array[1..Max] of Byte;

Daxet = Array[l..Max] of Boolean;

Var
Vao,Ra : Danhsach;

Tv,Tr : Tro;
D : Daxet;

V,R  :Bacdinh;

N : Byte;

Procedure Baoloi(S : String);

Begin Writeln(S); Readln; Halt; End;

Procedure DocF;

Var 1,] : Byte;
k,h : Longlnt;
F : Text;
Begin
Assign(F,Inp);

{$I-} Reset(F); {$I+}
If loresult<>0 then Baoloi('Khong thay File +inp);
ReadIn(F,N);
k:=0;
For i:=1 to N do
Begin
Read(F.j);
While j<>0 do
Begin
Inc(k);
Ra[k] :=j;
Inc(R[i]);
Inc(VIj));
Read(F,j);
End;
Tr[i] :=k;
ReadIn(F);
End;
Close(F);
h =0;
For i:=1 to N do
Begin
For k:=Tr[i-1]+1 to Tr[i] do { Ra[k]=i <> A[j,i] =1 }
For j:=1 to N do
If Ra[k] = j then
Begin
Inc(h);
Vao[h] :=1;
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Tv[j] :==h;
End
End;
End;
Procedure Lam;
Var F : Text;
s : Byte;
colap : Boolean;
1,scuml, scum2, scl , khac,p,T,LT : Integer;
Procedure Loai(i:Byte;Var s:Byte;gd:Byte);{ Lan tu truong i }
Var k,j:Integer;
Begin
For k:=Tr[i-1]+1 to Tr[i] do
Begin { Xoa cum loai 1 }
j = Ralk];
If Not D[j] then
Begin
D[j]:= True;
IfR[j]=0 then Inc(s);
Loai(j,s,kk);
End;
End;
If gd =I then
For k:=Tv[i-1]+1 to Tv[i] do { Xoa cum loai 2 }
Begin
j = Vao[k];
If Not D[j] then
Begin
D[j]:= True;
IfR[j]=0 then Inc(s);
Loai(j,s,kk);
End;
End;
End;
Begin
Fillchar(D,sizeof(D),False);
Assign(f,0Out);
Rewrite(f);
scum1:=0; scum2:=0; T := 0; scl:=0; khac:= 0;
Fori:=1 to N do
If Not D[1] and (V[i]=0) and (R[i]<>0) then

Begin
D[i]:= True;
s:=0;
Loai(i,s,0);
If s>0 then T := T+s;
Inc(scuml);
End;

For i:=1 to N do
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If Not D[i] and ((R[i]=0) and (V[i]<>0)) then
Begin
D[i]:= True;
s:=0;
Loai(i,s, 1);
If s>0 then T:=T+s;
Inc(scum?);
End;
{ Xoa nhung diem con lai : co lap hoac luan quan }
For i:=1 to N do
If Not DJ[1] then
Begin
colap := False;
If (V[i]=0) and (R[i]=0) then
Begin
Inc(scl); { k:so diem co lap hoac luan quan}
colap := true;
End;
D[i]:= True;
If Not colap then
Begin
Inc(khac);
s:=0;
Loai(i,s,1);
End;
End;
LT := scuml+scum2+scl+khac;
Writeln(f,LT);
LT := T+scuml+scum2+scl+khac;
If scuml+scum2+khac =1 then LT :=T;
Writeln(LT);
Close(F);
End;
BEGIN
Clrscr;
DocF;
Lam;
Readln;
Writeln('Da xong ');
END.
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TRIMINO

Bai 2 - Dé thi chon déi tuyén Qudc gia nim 1997 ( du kv thi qudc té tai Nam Phi

Cho lué6i 6 vudng kich thudc 8x8 va 21 thanh Trimind , mdi thanh 1a mét hinh chir nhat gém 30
vudng , trén mdi 6 cta thanh Trimind c¢6 mot chir s6 trong pham vi tir 1 dén 8 .

Yéu cau tim cach xép 21 quéan Trimind nay 1én ludi , sao cho :

- Chi con dung 1 6 cua ludi khong bi phu .

- Sb ¢0 8 chit s6 tao thanh bang cach doc cac gia tri sd trén cac 6 cua dudng chéo bit dau tir goc
trén trai va két thiic & goc phai dudi 1a 16n nhit ( Quy uwéc : 6 khong bi phit duoc coi 13 ¢6 chira s6 0).

Dir liéu vao : Cho trén File vin ban ‘TRIMINO.INP’ gém 21 dong , mdi dong 3 chit sb c6 trén
mot quan Trimind , sd tht 2 14 s6 & giita ctia Trimind.

Dir liéu ra : Két qua ghi 1én File van ban ‘TRIMINO.OUT’ theo céu tric :

- Dong dau ghi s tim duogc

- 8 dong tiép theo , mdi dong tmg voi 1 hang ciia ludi tinh tir trén xudng , ghi 8 gia tri s6 trén cac 6
cua hang theo thir tu tir trai qua phai .

‘TRIMINO.INP’

117
136
123

114 ‘TRIMINO.OUT’

171 8 7 6 1
183

136
163
134
173
127
178
187
122
115
176
165
165
168
163
174

N — — O\ W= W
—_— = W = 3
AN I DN — 00— =
W N — O\ OO M =
A= Q= =00 W
—_—— ] == O W
W 3 NN oo W
A= = NI =—=

Uses Crt;
Const Fi = "Trimino.inp'";
Fo = "Trimino.out';
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Type Banco = Array[1..8,1..8] of Byte;
Mathanh = Array[1..8,1..8] of Byte;
Daxet = Array[1..21] of Boolean;
Thanh = Array[1..21,1..4] of Byte;

Var B,LB: Banco;
M,LM : Mathanh,;

D : Daxet;
T : Thanh,;
F : Text;

Ldcheo : Longlnt;
q.x,y,x1,x2,yl,y2,h1 : Byte;
Procedure TaoF;
Var 1 : Byte;
F : Text;
Begin
Assign(F,Fi);
ReWrite(F);
Fori:=1to 21 do
Writeln(F,Random(8)+1,' ',Random(8)+1,' ,Random(8)+1,"");

Close(F);
End;
Procedure DocF;
Var F : Text;
1,j : Byte;
Begin
Assign(F,Fi);
{SI-} Reset(f); {SI+}
If IoResult<>0 then
Begin
Writeln('"Khong thay 'Fi);
Readln;
Halt;
End;
For i:=1 to 21 do
Begin
For j:=1 to 3 do Read(F,T[i,]);
ReadIn(F);
T[1,4] :=1;
End;
Close(F);
End;

Procedure Timhuong(q: Byte;Var h1 : Byte);
Var 1,j,d1 : Byte;
Begin
xl := Lyl =1;x2 :=1;y2 :=1;
If g=22 then Exit;
dl :=0;
For i:=1 to 8 do
For j:=1 to 8 do
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Begin
If (M[1,j] = q) then
If (d1=0) then
Begin
x1l =1yl :=j;
Inc(d1);
End
Else
Begin
X2 = 1;y2 =];
Inc(d1);
If d1=3 then
Begin
If y2>y1 then h1 :=1 Else hl = 2;
Exit;
End;
End;
End;
End;
Function Timvitri(i : Byte) : Byte; {Tim vi tri quan A[i,i] la 1,2,3}
Begin
If M[1,i]=22 then Begin Timvitri := 0;Exit; End;
x1 =Lyl =1;x2 :=1;y2 :=1;
Timhuong(M[1,i],h1); {Tim huong cua quan § }
If (i=x1) and (i=y1) then Timvitri := 1 Else
If (i=x2) and (i=y2) then Timvitri := 3 Else
Timvitri := 2;
End;

Function QMax(vt : Byte): Byte; {Tim thanh co phan tu max o vitri=vt }
Var tl,i : Byte;

Max : Byte;
Begin
Max = 0;
If vt = 0 then Exit;
Fori:=1to 21 do
If (Not D[1]) then
If vtin [1..3] then
If (T[i,vt]> Max) then
Begin
T1 =T[i,4];
Max = TJ[i,vt];
End;
QMax :=TI;
End;

Procedure Doi(i : Byte);
Var ql,92,q3,vtl,k: Byte; Nguoc : Boolean;
Begin
ql =M[ii];
vtl := Timvitri(i); { Duoc gia tri x1,x2,yl,y2,hl }

uigeli.xyz Trang 104



End;

uigeli.xyz
If vt1=2 then q2 := QMax(2)
Else
Begin
g2 = QMax(1);
g3 := Qmax(3);
If q2<q3 then
Begin
q2 :=q3;
nguoc := True;
End
Else nguoc := False;
End;
If Not (g2 in [1..21] ) then Exit;
D[q2] := True;
If Not nguoc then
Begin
Case hl of
1: For k:=1 to 3 do B[x1,yl+k-1]:=T[q2.k];
2: For k:=1 to 3 do B[x1+k-1,y1]:=T[q2,k];
End;
End
Else
{If nguoc then}
Begin
Case hl of
1: For k:=1 to 3 do B[x1,yl+k-1]:=T[q2,4-k];
2: For k:=1 to 3 do B[x1+k-1,y1]:=T[q2,4-k];
End;
End;

Procedure Tim(Var x,y : Byte);

Begin

End;

While (M[x,y]>0) and (x in [1..8]) and (y in [1..8]) do

If y<8 then Inc(y)
Else If x<8 then
Begin Inc(x);y:=1;End;

Function Chapnhan(x,y,hg : Byte): Boolean;
Var i : Byte;

Begin

End;

Chapnhan := False;
If ((hg=1) and (y>6)) or ((hg=2) and (x>6)) then Exit;
Case hg of
1 : Fori:=1 to 3 do If M[x,y+i-1]>0 then Exit;
2 : For i:=1 to 3 do If M[x+i-1,y]>0 then Exit;
End;
Chapnhan := True;

Procedure Dat(x,y,hg : Byte);
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Var i : Byte;
Begin
Case hg of
1 : Fori:=1 to 3 do M[x,y+i-1] := T[q.,4];
2 : Fori:=1 to 3 do M[x+i-1,y] := T[q.4];
End;
End;

Function Duongcheo(B : Banco): LonglInt;
Var dc: LongInt; 1: Byte;

Begin
dc :=0;
For i:=1 to 8 do
If (B[1,1]= 0) then dc :=dc*10
Else dc :=dc*10+BJi,i];
Duongcheo := dc;
End;
Procedure Xoa(x,y,hg : Byte);
Var i : Byte;
Begin
Case hg of
l:Fori:=1to3do M[x,y+i-1]:=0;
2:Fori:=1to3do M[x+i-1,y] :=0;
End;
End;
Procedure GhiLB;
Var i, : Byte;
Begin
For i:=1 to 8 do
Begin
For j:=1 to 8 do Write(F,LB[1,j]:3);
Writeln(F);
End;
End;
Procedure GhiLM;
Var i, : Byte;
Begin
For i:=1 to 8 do
Begin
For j:=1 to 8 do Write(F,LM[1,j]:3);
Writeln(F);
End;
Writeln(F);
End;

Procedure Ghitoiuu;
Var i : Byte; p : LonglInt;
Begin
FillChar(D,Sizeof(D),False);
FillChar(B,Sizeof(B),0);
For 1:=1 to 8 do Doi(i);
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p = duongcheo(B);

If p>Ldcheo then
Begin
Ldcheo := p;
LB = B;
LM =M;
End;
End;
Procedure Vet(x,y : Byte);
Var hg,i,j : Byte;
Begin
Tim(x,y);
For hg :==1to2do
If chapnhan(x,y,hg) then
Begin
Inc(q);
Dat(x,y,hg);
If g=21 then
Ghitoiuu Else Vet(x,y);
Dec(q);
Xoa(x,y,hg);
End;
End;

Procedure Datnot;
Var 1,),k,dem : Byte;

Begin
FillChar(D,Sizeof(D),False);
For i:=1 to 8 do D[LM[1,i]]:= True;
For k:=1 to 21 do
If Not D[k] then
Begin
dem :=0;
For i:=1 to 8 do
For j:=1 to 8 do
If LM[1,j]=k then
Begin
Inc(dem);
LBJi,j]:= T[k,dem];
End;
End;
End;
BEGIN
Clrscr; { TaoF;}
DocF; Assign(F,Fo); ReWrite(F);
Ldcheo := 0;

Writeln('Please wait ... ");
For x:=1to 8 do
For y:=1 to 8 do
Begin
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FillChar(M,Sizeof(M),0);
FillChar(B,Sizeof(B),0);

q:=0;
M[x,y] :=22;
Vet(1,1);
End;

Datnot;

GhiLM;

GhiLB;

Close(F);

Writeln('Da xong ');

Readln;

END.
Bai trén 1am theo so d0 sau :

1 - Cho 6 tréng tuy ¥ trén ban cd , coi cac Trimind nhu nhau ( nghia 13 khong dé ¥ toi cac sd trén
chung ) , dat 21 quan Trimind 1é€n ban cd , s€ dyoc Kkét qua dau tién 1a : chi khi 6 tréng 0 vao cac vi tri
(3,3) ; (3,6) ; (6,3) ; (6,6) thi m&i dat duoc . Tat ca co 1424 cach dit theo kiéu nay (tam goi mdi cach 1a 1
cAu hinh cta ban c&).
2 - V6i mdi cach dit trén , bay gio xép cac Trimind lan luot vao cac vi tri trén duong chéo tir goc
trén_trai cho dén goc dudi_phai , sao cho tai mdi vi tri 1a tot nhat :

+ Xem 6 (i,i) dang xét 1a 6 & vi tri thir may trong thanh Trimind Ti chira 6 (i,i) ciia cdu hinh dang
x€ét .(goi vi tri nay 1a vt )

+ Duyét cac Trimind chua dung trong 21 Trimind , tim thanh nao c6 s6 16n nhat & vi tri vt . Néu
vt=1 hodc 3 thi phai tim s6 16n nhit & ca 2 vi tri 1 va 3 .Goi thanh tim duoc 1a thanh Tx

+ Trén ban co thay twong (mg thanh Ti bang thanh Tx , x04 thanh Tx vi d4 sir dung
3 - Tinh dudng chéo , néu thay tot hon thi Iuu lai ban co va cau hinh tuong tng
4 - D3t ndt cac thanh Trimind chwa dung vao ban cd theo luu ciu hinh ( chi can 1 cach dit ndt )

PHAN3 _
CAY - CAY KHUNG NGAN NHAT

1/ Dinh nghia :
Cay 1a d6 thi hitu han , v6 huéng , lién théng , khong c6 chu trinh , ¢6 it nhat 2 dinh .

I1/ Tinh chit :

1 -Dinhly [ :

Néu H 1a cay c¢6 N dinh thi H ¢ céc tinh chit sau day :
a) Thém vao H mot canh ndi 2 dinh bat ky khong ké nhau , H s& xut hién chu trinh .
b) Bt di 1 canh trong H thi H khong lién thong
¢) Giira 2 dinh bat ky cua H ludn ton tai 1 duong di duy nhét ( vay H 1a do thi don)
d) H ¢6 N-1 canh

2-Dinhly 2.
Néu do thi G lién thong ¢6 N dinh va N-1 canh thi G 1a cay .
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Vay cay 1a db thi lién thong c6 chu sé bang 0 ( suy tir cong thirc Ole )

3 - Ghi chu :

Tir 1 @6 thi c6 thé hinh thanh nhiéu cay khac nhau ( goi 1a cac cdy khung cta d6 thi ) . Trong s6
cac cay khung ctia do thi, c6 1 cay dugc tao ra mot cach don gian nhu sau : n6i 1 dinh véi n-1 dinh con
lai !

~ Sbcay khung cua 1 do thj ddy dula N™ (N s dinh) ,
SO cay khung ctia mdt d6 thi ¢6 hiru han dinh 1a mot s6 hiru han ,nén ludén tim dugc it nhat 1 cay khung c6
tong do dai nhd nhat ( nguyén 1y bién ). Ta goi cay khung nay la cady khung ngan nhat .

Bai toan tim cay khung ngin nhat 1a mot bai toan gip trong thyc té :
Thi du : Xay dung mang day dién thoai nbi N thanh phd sao cho 2 thanh phé bat ky lién lac dugc véi
nhau va tong duong day dién ngan nhat D6 1a bai toan tim ‘cay khung ngan nhat . Nguoc lai : Xay dung
mang day dién thoai noi N thanh pho sao cho 2 thanh phé bat ky lién lac duoc voi nhau va téng do tin cay
trén cac duong day dién 1 1on nhat D6 13 bai toan tim cAy khung dai nhat .

I11 / ThuAt todn Prim tim c4y khung nho nhit :

Budc 1 : Khéi tri - Lay 1 dinh i tuy ¥ dua vao tdp dinh cua cay . Khi d6 tip dinh cua cay [a B = {i }.
Tap canh ctia cay 1a C = ( Tap rong)

Budc 2 : Gan nhén - Véi m,(:)i dinh k khoéng thuc D , ta gan cho n6 nhan k(i ,d ) trong d6 1 la tén dinh
thude b ,ké voi k, gan k nhat , con d 1a khoang cach gitta 1 va k . Néu trong b khong tim dugc dinh 1 ké
v6i k thi gan cho k nhan k(0 ,0) .

Budc 3 : Két nap - Chon dinh k khéng thudc tap D , c6 nhan d nhé nhét , két napkvaob .Vay b=b +
{k } . Nhancuak la k(i,d )thikétnap canh (i,k)vaotdpcanhC.Vay C=C + {canh(i ,k
) } . Goi dinh k vira két nap 1a 1.

Néu s dinh ctua P bang N thi két thuc , con khong chuyén sang budc 4

Budc 4 : Stra nhan - V6i moi dinh k chua thuge D ¢6 nhéan la k( i, d ) ma k ké v6i 1io- 1a dinh vira duoc
két nap vao tap dinh ¢ budc 3 - ta stra lai nhan cta k theo nguyén tac sau : Goi d6 dai cung (ip,k ) 1a e

Néud> e thidinhk cénhinméila k(io,e)

o

(i0,10

e=15
i '4
/.'2<3 \ /Nhénm(yi
(i,23) — (ir,15)

+) i : vira két nap vao D , k : khong thude D
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Thiduy :

File dit liéu vao : PRIM.INT 12
1 4

6

0 16/3 12\0 0 16 313

16 ¢ 12 0
0 13 0 6 12

10

16

Filedtlidura: PRIM.OUT
(L,L3=3 (3,6=10 (6,4)=5 (3,2=12 (2,5=17
Tong gia tri cay khung ngan nhat la 37

Uses Crt;
Const Fi = 'prim.txt';
Fo = 'prim.out’;
Max =200;
Var A : Array[1..Max,1..Max] of Byte;
D : Array[1..Max] of Boolean;
C : Array[0..Max] of record x1,x2 : Byte; end;
Nh : Array[1..Max] of record truoc,giatri : Byte; end;

N,dd,socanh : Byte;
{canh : Integer;}

i h

Procedure DocF;
Var f : Text;
1,j : Byte;

Begin
Assign(f,fi);
Reset(f);
ReadIn(f,n);
For i:=1 ton do
Begin
For j:=1 to n do read(fa[i,j]);
ReadlIn(f);
End;
Close();
End;
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{ b

Procedure Napdinhl;

Begin
Fillchar(d,sizeof(d),False);
d[1] := True;

dd =1,
End;
{ b

Function Min(xj : Byte): Byte;
Var  xi,p,i: Byte;
Begin
xi:=0;p:=255;
For i:=1 to N do
If d[i] then
If (p>a[i,xj]) and (a[1,xj]>0) then
Begin
xi:=1; p =a[Lx]];
End;
Min :=xi;
End;
{ b
Procedure Gannhan;
Var  xi,Xj: Byte;
Begin
For xj:=1 to N do
If not d[xj] then
Begin
xi := Min(xj);
If (xi>0) and (A[x1,xj]>0) then
Begin
nh[xj].truoc = xi;
nh[xj].giatri:= A[x1,Xj];
End
Else
If xi=0 then
Begin
nh[xj].truoc = 0;
nh[xj].giatri:= 255;
End;
End;
End;
{ }
Procedure Ketnapthem;
Var p,j,xj: Byte;
Begin
p =255;
For j:=1 to n do
If not d[j] then
Begin
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If (nh[j].giatri<p) then
Begin
Xj =J;
p :=nh[j].giatri;
End;
End;
d[xj] := True;
Inc(socanh);
c[socanh].x1 := nh[xj].truoc;
c[socanh].x2 = xj;
dd :=xj;
End;
{ §
Procedure Suanhan,;
Var  xj: Byte;
Begin
For xj:=1 to N do
If (not D[x]j]) and (A[xj,dd]>0) then
Begin
If Nh[xj].giatri>A[xj,dd] then
Begin
Nh([xj].truoc := dd;
Nh[xj].giatri:= A[xj,dd];
End;
End;
End;
{ §
Procedure Hiencanh;
Var i,p: Byte;f: Text;
Begin
Assign(f,fo);
Rewrite(f);p:=0;
For i:=1 to n-1 do
Begin
p = Alc[i1].x1,c[1].x2]+p;
Write(f,'(",c[1].x1:2,", c[1].x2:2,)=",A[c[i].x1,c[1].x2]:3,' ":3);
End;

Writeln(f);
Writeln(f,'Tong gia tri cay khung ngan nhat la ',p);
Close(f);

End;

{ }

Procedure TT Prim;

Var Ok : Boolean;

Begin
SoCanh = 0;
Fillchar(nh,sizeof(nh),0);
Napdinhl;
Gannhan;
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Ok = False;
Repeat
Ketnapthem;
If Socanh=N-1 then Ok:= True
Else Suanhan;

Until Ok;
Hiencanbh;
End;
{ H
BEGIN
Clrscr;
DocF;
TT Prim
END.

PHAN4 ’
TiM DPUONG DI NGAN NHAT
THUAT TOAN DI JSKTRA VA FORD-BELLMAN

Mot bai toan thuong gip trén do thi 13 tim dudng di ngdn nhat tir dinh thir nhat (ky hiéu 13 xp ) t6i
dinh thir hai ( ky hi¢u la d ). Khi vet can duyét moi duong di tu xp téi d, néu khong chu ¥ cac can ( trén
hodc dudi ) thich hop dé tranh cac duong di khong t6i dich , c6 thé duyét khong hét duoc khi do thi nhiéu
cung . Sau day la 2 thudt toan gilip tranh tinh trang do trong nhleu do thi.

1/ Thuét toan Di jsktra ( gén nhan ) :

Tu tudng cua thuat toan 1a trong qua trinh xay dung duong di tir xp t&i d ,ludn két hop véi viée
chon lua dudng di dé no tét dan 1én bang cach thay doi lién tuc nhén tai cac dinh .Mbi dinh i s& c6 nhan
gdm 2 dic trung : Pic trung 1 ghi nhan dinh ké di tdi i, ddc trung 2 ghi nhan d6 dai dudng di ngén nhat
tir dinh xp toi dinh i nay . Do d6 khi t6i dinh cudi cing ta c6 ngay dudng di ngin nhat . Cac budc cua
thuat toan nhu sau :

Buéc 1 - Khdi tri :

+ Nhan dinh xuat phat 1a xp(0,0) : dinh di t6i dinh xp 1a dinh 0 ,duong di di qua 1a 0 .Céc dinh i
con lai co nhan 1a 1 (0, o) : c6 nghia dinh téi 1 1a dinh 0 , duong da qua té1 1 1a vo cung 16n .

+ Khoi tri mang danh dau : Cac dinh déu chua toi .

Buéc 2 - Stra nhéan :
Vong lap :
Begin
+ Chon mgt dinh 1 trong cac dinh chua té1 va c6 nhan do dai nhé
nhét . Danh diu d t6i dinh i.
+ Stra lai nhan c4c dinh k chua té1 theo cong thue quy hoach dong

Nhan[ k] = Min { Nhan[k] , Nhan[i] + A[i,k] }
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’ End;
Cho dén khi t6i1 dinh dich .

Buéce 3 - L'?l,n nguoc .hién duong di ngén nhét :
+ Bat dau : dinh :=d;cs =1 ; KQ[cs] :=dinh;

+ Vong lap
Begin
dinh := Nhan tht nhat cua dinh ;
Inc(cs);
KQJcs] := dinh;
End;

Cho dén khi dinh = xp;
+ Duyét ngugc mang KQ dé hién hanh trinh
+ Hi¢n do dai duong di .

11 / Thuit todn Ford - BellMan :

Béng 3 vong For don gian , thuat toan da thé hién tinh than quy hoach dong mot cach
“ dep d& bat ngd «:

Véi2dinhivaj(1<i,j <N),duong di ngin nhat tir i t6i j 1a DJ[i,j] 1o rang 14 dai lugng nho
nhat trong cac tong :  D[i,k] + D[k.j] trong d6 k 13 moi dinh trung gian  ( con dudng di tiritéij s& di
qua k).

o k »
Procedure DgdiFB;
Var ijk: ] Integer;
For ki=1 to e N do
i For j =1 to N do
Forj:=1toN
do
N , . . if Alik]>.dd
+A[ik]*.dd D[1,j] =Min { D[i,k] +D[k,j] } Vk <A[i,j]*.dd then
Begin
Alij]*.dd == A[i,k]*.dd +A[ik]*.dd ;
Ali,j]".dinh :=k;
End;
End;

[1I / Bai tip mau :

Bai 1 : Cho db thi vo huéng lién thong tir File “DGDIINP” t6 chirc nhur sau :

+ Dong thir nhat ghi 3 s6 : N,xp,d ( sb dinh , tén dinh xuat phat , dinh dich )

+ Cac dong tiép theo : mdi dong 3 sb : i,j , A[i,j] ( A[i,j] 1a khoang cach i t6ij)
Néu i=0 thi két thac dir liéu vé db thi nay
Bing thuat toan Di jsktra tim duong di ngin nhat tir xp toi d

uigeli.xyz Trang 114



uigeli.xyz

Bai 2 : Noi dung nhu trén nhung tim duong di ngén nhit bang thuat toan For-Bellman

Loi giai :
Bai | : Bang thuat toan Di jsktra tim dudng di ngin nhat
Uses Crt;
Const Max =100;
Fi = 'duongdi.inp';
Type Ta = Array[1..Max,1..Max] of Integer;
Re = Record
t : Byte;
h : Word;
End;

Nhan = Array[0..Max] of Re;
Dau = Array[l..Max] of Boolean;
Var  N,xp,d : Byte;
A : "Ta;
F : Text;
Procedure DocF;
Var i,j : Byte;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N,xp,d);
New(A);
For i:=1 to N do
For j:=1 to n do A"[i,j] := MaxInt;
While not Seekeof(F) do
Begin
Read(F,i,));
If i=0 then
Begin Close(F);Exit;End;
ReadIn(F,A"[1,j]);

End;
For 1:=1 to N do A"[i,1] :=0;
Close(F);

End;

Procedure Lam,;
Var NH : Nhan;

dd : Dau;
1,] : Byte;
Procedure Khoitao;
Var 1 : Byte;
Begin
For i:=1 to N do
Begin

NH[i].h := MaxInt;
DDJi] :=False;
End;
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NH[xp].h :=0;
NH[xp].t := 0;
End;

Function Min : Byte;
Var i,k : Byte;
Begin
1:=0;
For k:=1 to N do
If (Not DD[k]) and (NH[k].h<NH]Ji].h) then i := k;

Min :=1i;
End;
Procedure Sua(i : Byte); {i: dinh cuoi cua hanh trinh hien tai }
Var : Byte;
Begin
DDJi] := True;

For j:=1 to N do
If (Not DD[j]) and (NH[j].h>NH][i].h-+A"[1,j]) then
Begin
NH[j].h := NHJ[i].h+A"[1,j];
NH[j].t :=1;
End;
End;
Procedure Lannguoc;
Var S : String;
1,j : Byte;
Begin
1:=d;
S="
While i>0 do
Begin
S = chr(i)+S;
i:=NH[i].t;
End;
For 1:=1 to Length(S) do Write(Ord(S[i]),' ");
End;
Begin
Clrscr;
Khoitao;
While Not DD[d] do
Begin
1:= Min;
If i=0 then
Begin
Writeln('vo nghiem ');
Exit;
End;
Sua(i);
End;
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Lannguoc;

End;

BEGIN
Clrscr;
DocF;
Lam;
Dispose(A);
Writeln('Da xong ');
Readln;

END.

Input

818

123

213

135

315

142

412

231

321

257

527

344

434

355

535

463

643

583

853

674

764

686

866

785

875

631

652

746
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Néu xp=1,d=8 thi ¢6 duong di 14658
Neéu xp=8,d=1 thi c6 duongdi 86321

Bai 2 : Bang thuit toan For-Bellman tim dudng di ngdn nhat tir xp t6i d

Uses Crt;
Const Max =100;
Fi = 'Duongdi.inp';
Type Ta = Array[1..Max,1..Max] of Record h : Word;tg : Byte; End,
Dau = Array[1l..Max] of Boolean;
Var  N,xp,t : Integer;
A : "Ta;
F : Text;
Procedure DocF;
Var 1i,j : Byte;
Begin
Assign(F,Fi);
Reset(F);
New(A);
ReadIn(F,N,xp,t);

For i:=1 to N do
For j:=1 to N do
Begin
AM1,j].h :=MaxInt;
AMN1j]tg = 0;
End;
For i:=1 to N do A"[i,i].h :=0;
While Not SeekEof(F) do
Begin
Read(F,i,j);
If i=0 then
Begin
Close(F);
Exit;
End;
ReadIn(F,A"[1,j].h);
End;
Close(F);

End;

Procedure FB;
Var 1i,).k : Integer;
Begin

For k:=1 to N do
For i:=1 to N do
For j:=1 to N do
If (AM[1,k].h+A"[k,j].h<A"[i,j].h) then



Begin
AMN1,j].h = AMi,k].h+A7k,j].h;
AMN1j]tg =k;
End;
End;
Procedure Lannguoc;
Var S : String;
1,x1,y1 : Byte;
Begin
If AN[xp,t].h = MaxInt then
Begin
Writeln("Vo nghiem ');
Exit;
End;
S := Char(xp)+char(t);
1:=1;
While i<Length(S) do
Begin
x1 :=Ord(S[i]);
yl = Ord(S[i+1]);
If A7Nx1,y1].tg=0 then Inc(i)
Else Insert(Char(A"[x1,y1].tg),S,i+1);
End;
For i:=1 to Length(S) do Write(Ord(S[i]):4);
Writeln;
Writeln('Do dai : ',A*[xp,t].h);
End;
BEGIN
Clrscr;
DocF;
FB;
Lannguoc;
Dispose(A);
END.

PHAN3 '
CAY - CAY KHUNG NGAN NHAT

1/ Dinh nghia :

Cay la dd thi hiru han , vo hudng , lién thong , khong c6 chu trinh , co it nhét 2
dinh .

11/ Tinh chét :

1 -Dinhly I :



Néu H 1a cay c6 N dinh thi H c6 céc tinh chat sau day :
a) Thém vao H mdt canh ndi 2 dinh bat ky khong ké nhau , H s& xut hién chu trinh .
b) Bot di 1 canh trong H thi H khong lién thong
¢) Giita 2 dinh bat ky ctia H ludn ton tai 1 duong di duy nhét ( vay H 1a do thi don)
d) H ¢6 N-1 canh

2-Dinhly2:
N&i do thi G lién thong c6 N dinh va N-1 canh thi G 1a cay .
Vay cay la do6 thi lién thong c6 chu s6 bang 0 ( suy tir cong thirc Ole )

3 - Ghi chu :

Tir 1 dd thi ¢6 thé hinh thanh nhiéu cay khac nhau ( goi 14 cac cay khung cia d6
thi ) . Trong s6 cac cay khung cta dd thi, co 1 cay duogc tao ra mot cach don gian nhu sau
- ndi 1 dinh vé6i n-1 dinh con lai !

Sb cay khung cta 1 d6 thi ddy dala N™ (N sb dinh)

S6 cay khung ctia mot do thi c6 hiru han dinh 1a mot s6 hitu han ,nén ludén tim duoc it
nhit 1 cay khung c6 tong do dai nho nhét ( nguyén 1y bién ). Ta goi cdy khung nay 1a cay
khung ngin nhét .

Bai toan tim cdy khung ngan nhét 1a mot bai toan gép trong thuce té :
Thi dy : Xay dyng mang day dién thoai nbi N thanh phé sao cho 2 thanh phd bat ky lién
lac dugc v6i nhau va tong dudng day dién ngan nhat Do 1a bai toan tim cay khung ngan
nhat . Nguoc lai : Xay dung mang day dién thoai ndi N thanh phé sao cho 2 thanh phd
bat ky lién lac dwoc v6i nhau va tong do tin cay trén cac dudng day dién 14 16n nhat Do
13 bai toan tim cay khung dai nhat .

I11 / Thuat todn Prim tim cAy khung nhé nhét :

Budc 1 : Khéi tri - Lay 1 dinh i tuy y dwa vao tip dinh cua cay . Khi d6 tap dinh cta cay
lab={i}. TapcanhcuaciylaC= (Taprong)

Buéc 2 : Gan nhin - Véi mdi dinh k khong thudc b, ta gan cho n6 nhan k(i ,d) trong dé
i 1a tén dinh thudc D ké voi k , gan k nhét , con d 1a khoang cach gitra i va k . Néu
trong D khong tim dugc dinh i ke vo6i k thi gan cho k nhan k(0 ,0).

Buée 3 : Két nap - Chon dinh k khong thude tap B, cp nhén d nho nhét , két nap k vao b
Vay =D +{k } . Nhancuak la k(i,d ) thikétnap canh (i,k) vao tap canh C.
Vay C=C + {canh (i ,k)}.Goidinhk vira két nap 1a i,

Néu s6 dinh cua D bang N thi két thuc , con khong chuyén sang bude 4

Budc 4 : Sira nhén - Véi moi dinh k chua thude D ¢6 nhédn 1a k( i, d ) ma k ké VOl 1o-1a
dinh vira dugc két nap vao tap dinh ¢ budc 3 - ta sira lai nhan cia k theo nguyén tic sau :
Goi dd dai cung (ip ,k ) 1a e

Néud> e thidinhk c6 nhinméila k(io,e)



i o

(i0,10

i

e=15
1o /
k / Nhin mai

(i,23) —% (i0.15)

+) 1o : vira két nap vao P, k : khong thuoc B

Thidu :

File dir liéu vao : PRIM.INT 12

16 3 13

12

16

10

16

Filedtt liéura: PRIM.OUT

(1,3=3 (3,6=10 (6,4)=5 (3,2=12 (2,5=7
Tong gia tri cay khung ngan nhat la 37

Uses Crt;
Const Fi = 'prim.txt’;
Fo = 'prim.out’;
Max =200;
Var A : Array[1..Max,1..Max] of Byte;
D : Array[1..Max] of Boolean;
C : Array[0..Max] of record x1,x2 : Byte; end;

Nh : Array[1..Max] of record truoc,giatri : Byte; end;
N,dd,socanh : Byte;
{canh : Integer;}




{ b

Procedure DocF;
Var f : Text;
1, : Byte;

Begin
Assign(f,fi);
Reset(f);
Readln(f,n);
Fori:=1ton do
Begin
For j:=1 to n do read(f,a[i,j]);
ReadIn(f);
End;
Close(f);

End;

{ }

Procedure Napdinhl;

Begin
Fillchar(d,sizeof(d),False);
d[1] := True;

dd =1;

End;

{ h

Function Min(xj : Byte): Byte;

Var  xi,p,i: Byte;

Begin
xi:=0; p:=255;

For i:=1 to N do
If d[i] then
If (p>a[i,xj]) and (a[i,xj]>0) then
Begin
xi: =i p =a[ixj];
End;
Min := xi;

End;

{ }

Procedure Gannhan;

Var  xiXj: Byte;

Begin
For xj:=1 to N do

If not d[xj] then
Begin
xi := Min(xj);
If (xi>0) and (A[x1,xj]>0) then
Begin
nh[xj].truoc = xi;




nh[xj].giatri:= A[X1,Xj];
End
Else
If xi=0 then
Begin
nh[xj].truoc := 0;
nh[xj].giatri:= 255;
End;
End;
End;
{ }
Procedure Ketnapthem;
Var p,j,xj: Byte;
Begin
p = 255;
For j:=1 to n do
If not d[j] then
Begin
If (nh[j].giatri<p) then
Begin
Xj =J;
p :=nh[j].giatri;
End;
End;
d[xj] := True;
Inc(socanh);
c[socanh].x1 := nh[xj].truoc;
c[socanh].x2 :=xj;
dd :=xj;
End;
{ }
Procedure Suanhan,;
Var  xj:Byte;
Begin
For xj:=1 to N do
If (not D[xj]) and (A[xj,dd]>0) then
Begin
If Nh[xj].giatri>A[xj,dd] then
Begin
Nh[xj].truoc := dd;
Nh([xj].giatri:= A[x],dd];
End;
End;
End;
{ }

Procedure Hiencanh;




Var i,p: Byte;f: Text;
Begin
Assign(f,fo);
Rewrite(f);p:=0;
For i:=1 ton-1 do
Begin
p = A[c[i].x1,c[i].x2]+p;
Write(f,'(",c[1].x1:2,",",c[1].x2:2,")=",A[c[i].x1,c[1].x2]:3," ":3);

End;
Writeln(f);
Writeln(f,'Tong gia tri cay khung ngan nhat la ',p);
Close(f);
End;
{ }

Procedure TT_ Prim;
Var Ok : Boolean;
Begin
SoCanh = 0;
Fillchar(nh,sizeof(nh),0);
Napdinhl;
Gannhan;
Ok := False;
Repeat
Ketnapthem;
If Socanh=N-1 then Ok:= True
Else Suanhan;
Until OKk;
Hiencanh;
End;
{ §
BEGIN
Clrscr;
DocF;
TT Prim
END.

PHAN 4 ’
TiM DPUONG DI NGAN NHAT

THUAT TOAN DI JSKTRA VA FORD-BELLMAN

Mot bai toan thuong gap trén do thi 14 tim duong di ngin nhat tir dinh thir nhét
(ky hi€u 1a xp ) téi dinh thur hai ( ky hi€u 1a d ). Khi vét can duyét moi duong di tir xp téi
d , néu khong chu y cac céan ( trén hodc dudi ) thich hgp dé tranh cac duong di khong toi



dich , c6 thé duyét khong hét duoc khi d6 thi nhiéu cung . Sau day la 2 thuat todn gitip
tranh tinh trang d6 trong nhieu do6 thi.

1/ Thuét toan Di jsktra ( gdn nhan ) :

Tu tudng cua thudt toan 1a trong qua trinh xay dung duong di tir xp téi d ,luén
két hop voi viéc chon lya duong di dé no tot dan 1én béng cach thay ddi lién tuc nhan tai
céc dinh .Mbi dinh i s& c6 nhin gom 2 dic trung : Pic trung 1 ghi nhan dinh ké di téi i,
dic trung 2 ghi nhan d6 dai duong di ngin nhat tir dinh xp téi dinh i nay . Do d6 khi téi
dinh cudi cung ta c6 ngay dudng di ngan nhat . Cac budc cua thuat toan nhu sau :

Budc 1 - Khéi tri :

+ Nhin dinh xuét phat 1a xp(0,0) : dinh di t6i dinh xp 13 dinh 0 ,duwong di da qua la
0 .Cé4c dinh 1 con lai c6 nhan 1a 1 (0, o0 ) : ¢6 nghia dinh téi i 1a dinh 0 , dudng da qua téi 1
la vo cung 16n .

+ Khoi tri mang danh dau : Cac dinh déu chua toi .

Budc 2 - Stra nhén :

Vong lap :
Begin
+ Chon mot fiinh i trong cac dinh chua t61 va ¢6 nhan do dai nho
nhat . Panh dau da t6i dinh 1.
+ Stra lai nhan cac dinh k chua téi theo cong thirc quy hoach dong
Nhan[ k] = Min { Nhan[k] , Nhan[i] + A[i,k] }
End;

Cho dén khi t6i dinh dich .

Budc 3 - Lan nguoc .hién duong di ngan nhét :
+ Batdau: dinh :=d;cs =1 ; KQ[cs] :=dinh ;

+ Vong lap
Begin
dinh := Nhén thir nhit cta dinh ;
Inc(cs);
KQJcs] :=dinh;
End;

Cho dén khi dinh = xp;
+ Duyét ngugc mang KQ dé hién hanh trinh
+ Hién d¢ dai duong di .

II / Thuat todn Ford - BellMan :




Bﬁng 3 vong For d(m gian , thuat toan da thé hién tinh than quy hoach dong mdt cach
“ dep d& bat ngo «

Vi 2 dlnh ivaj(l<ij <N),duongdi ngan nhét tir i t6i j 1a D[i,j] ro rang 1a
dai luong nho nhét trong cac téng : D[i,k] + D[k,j] trong d6 k 14 moi dinh trung gian
(conduong ditritdij s€ diquak).

: » k >
Procedure DgdiFB;
Var ijk: |/ Integer;
Bog lyk \
For ™ ki=1to N
do | o J
For
1:=1to N do
For j D[i,j] =Min { D[i,k] +D[k,j] } Vk =1 to N do
if Afik]*.dd
+A[1,k]".dd <A[i,j]*.dd then
Begin
Ali,j]r.dd = A[i,k]*.dd +A[i,k]".dd ;
A[1,j]*.dinh :=k;
End;
End;

III / Bai tAp mau :

Bai 1 : Cho d0 thi vo hudng lién thong tir File “DGDLINP” t6 chtre nhu sau :

+ Dong thu nhat ghi 3 so N,xp,d ( so dinh , tén dinh xuét phat , dinh dich )

+ Cac dong tiép theo : m01 dong 3 s6 : i,j, A[i,j] ( A[ij] 1a khoang cachitéij)
Néu i=0 thi két thuc dit liéu vé dd thi nay
Bang thuat toan Di jsktra tim duong di ngan nhét tir xp toi d

Bai 2 : Noi dung nhu trén nhung tim dudng di ngin nhat bang thuat toan For-Bellman

Loi giai :
Bai 1 : Bang thuat toan Di jsktra tim duong di ngan nhat
Uses Crt;
Const Max =100;
Fi = 'duongdi.inp';
Type Ta = Array[1..Max,1..Max] of Integer;
Re = Record
t : Byte;
h : Word;

End;



Nhan = Array[0..Max] of Re;
Dau = Array[l..Max] of Boolean;
Var N,xp,d : Byte;
A : "Ta;
F : Text;
Procedure DocF;
Var 1i,j : Byte;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N,xp,d);
New(A);
For 1:=1 to N do
For j:=1 to n do A"[i,j] := MaxInt;
While not Seekeof(F) do
Begin
Read(F.i,));
If i=0 then
Begin Close(F);Exit;End,
ReadIn(F,A"[1,j]);
End;
For i:=1 to N do A"[i,i] := 0;
Close(F);
End;
Procedure Lam;
Var NH : Nhan;

dd : Dau;
1, : Byte;
Procedure Khoitao;
Var i : Byte;
Begin
Fori:=1to N do
Begin

NH[i].h := MaxInt;
DD[i] :=False;

End;

NH[xp].h :=0;

NH[xp].t :=0;
End;

Function Min : Byte;
Var i,k : Byte;
Begin
1:=0;
For k:=1 to N do
If (Not DD[k]) and (NH[k].h<NH]Ji].h) then i := k;



Min =1

End;
Procedure Sua(i : Byte); {i : dinh cuoi cua hanh trinh hien tai }
Var j : Byte;
Begin
DDJi] := True;

For j:=1 to N do
If (Not DD[j]) and (NH[j].h>NH]i].h+A"[1,j]) then
Begin
NH[j].h := NH[i].h+A"[1,j];
NH[j].t =1,
End;
End;
Procedure Lannguoc;
Var S : String;
1, : Byte;
Begin
1:=d;
S="
While i>0 do
Begin
S := chr(i)+S;
1:=NH[i].t;
End;
For i:=1 to Length(S) do Write(Ord(S[i]),'");
End;
Begin
Clrscr;
Khoitao;
While Not DD[d] do
Begin
1 := Min;
If i=0 then
Begin
Writeln('vo nghiem ');
Exit;
End;
Sua(i);
End;
Lannguoc;
End;
BEGIN
Clrscr;
DocF;
Lam;
Dispose(A);



Writeln('Da xong ');
Readln;
END.
Input
818
123
213
135
315
142
412
231
321
257
527
344
434
355
535
463
643
583
853
674
764
686
866
785
875
631
652
746
0
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OUT
Néu xp=1,d=8 thi c6 duong di 146538
Neéu xp=8,d=1 thi c6 duongdi 86321

Bai 2 : Bang thut toan For-Bellman tim dudng di ngan nhat tir xp t6i d
Uses Crt;
Const Max =100;
Fi = 'Duongdi.inp';
Type Ta = Array[1..Max,1..Max] of Record h : Word;tg : Byte; End;
Dau = Array[l..Max] of Boolean;
Var  N,xxp,t : Integer;
A : "Ta;
F : Text;
Procedure DocF;
Var 1i,j : Byte;
Begin
Assign(F,Fi);
Reset(F);
New(A);
ReadIn(F,N,xp,t);
Fori:=1to N do
For j:=1 to N do
Begin
AM1,j].h = MaxInt;
AM1,j].tg = 0;
End;
For 1:=1 to N do A"[i,i].h :=0;
While Not SeekEof(F) do
Begin
Read(F.i,j);
If i=0 then
Begin
Close(F);
Exit;
End;
ReadIn(F,A"[i,j].h);
End;
Close(F);
End;
Procedure FB;
Var i,k : Integer;
Begin
For k:=1 to N do
For i:=1 to N do
For j:=1 to N do
If (AM[1,k].h+A"[k,j].h<A"[i,j].h) then
Begin
AMN1,j]-h = AMi,k].h+A"[k,j].h;
AMN1j]tg =k;
End;
End;
Procedure Lannguoc;
Var S : String;
1,x1,y1 : Byte;
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Begin
If A*[xp,t].h = MaxInt then
Begin
Writeln("Vo nghiem ');
Exit;
End;
S := Char(xp)+char(t);
1:=1;
While i<Length(S) do
Begin
x1 = Ord(S[1]);
yl = Ord(S[i+1]);
If ANx1,y1].tg=0 then Inc(i)
Else Insert(Char(A"[x1,y1].tg),S,i+1);
End;
For 1:=1 to Length(S) do Write(Ord(S[1]):4);
Writeln;
Writeln('Do dai : ',A*[xp,t].h);
End;
BEGIN
Clrscr;
DocF;
FB;
Lannguoc;
Dispose(A);
END.
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D6 thi

PHAN 1 : KHAI NIEM CHUNG

1/ Pinh nghia d6 thi :

Do thi gom tap hop X va mot anh xa F tir X vao X (anh xa ndy c6 thé da tri ). Ki hiéu do thi 1a
G(X,F) .

Thi du : Trong mat phégg , hinh anh hinh hoc cﬁq dd thi ¢6 thé nhu :
+ Tap X : tap diém ( goi 1a tap dinh cta do thi )
+ Anh xa F biéu hién nhu tdp cung U ( c6 hudng hodc vo hudng )

Cung nbi dinh x; voi dinh x, ki hiéu 13 u ;.

Dinh x; goi 1a dinh gdc , dinh x, goi 1a dinh ngon ciia cung uy . Cung ndi 1 dinh véi chinh dinh ay goi la
cung khuyén .

Dinh treo 14 dinh chi ¢6 1 cung ni v6i nd , cung nay ciing goi 1a cung treo

Dinh ¢6 1ap 1a dinh khong c6 cung nao ndi voi né .

Tap hop cac cung ciia mot dd thi ki hiéu 1a U, thi d thi ky hiéu 1a G(X,U)

’ Ma tran !{é ciia dd thi ( c6 N dinh ) 1a ma tran A(N,N) duoc tao nhu, sau : )
Neéu c6 s cung ndi dinh 1 véi dinh k thi A[i,k] = s ( thong thuong s=1 ) . Néu khong c6 cung nao nodi thi
Al1,k]=0

(e
O | = —
SISO

H0

{0

0
o
Jrs|
0
0
0
0

o —|—|o|o
T
==l =l I=1E =1
o-ox\

olololo|lo—|o

(e} fer) fan)

4
Trong\?laLmE?%@ui dinh A[i,i]=0 (i=1]..7)

11/ Phan loai d6 thi :

Cach phan loai theo $6 cung S ndi 2 dinh : néu S = 0..1 thi c6 don do thi , néu S>1 ¢6 da dd thi
Céch phan loai theo cung c6 hudng va vo hudng :

+ Trong d6 thi c6 huéng qui dinh chiéu di trén cung tir dinh gbc dén dinh ngon.

+ Trong d6 thi v6 huéng khong phan biét chiéu di trén cung ( nghia 13 khong dinh hudng trén
cung ). Khi d6 trong ma tran ké ta c6 A[i,k] = A[k,i] ( s6 cung tir i t6i k cling 13 s6 cung tir k t6i 1 ). D6 thi
v6 hudng con goi 1a do thi ddi ximg . Cung trong d6 thi ddi ximg duoc goi 13 canh cia db thi

111 / Mét s6 dinh nghia khac

a) Trong do thi cé hudng :
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+ Tong sb cung di vao mot dinh goi 1a ban bac vao clia dinh .Tong s6 cung di ra tir mot dinh goi 1a
ban bic ra cua dinh .

+ Mot diy cung lién tiép ( co thé khong cing chleu ) goi la mot day chuyén.

+ Mot day chuyén ma ngon cua cung ndy 1 gdc ctia cung tiép theo (trir cung cudi cing ) dugc goi
1a mot mach ( con goi la duong di c6 hudng )

+ Mot mach khép kin (ngon cung cudi cung tring voi gdc cung dau tién ) goi 1a mach déng ( con
goi la chu trinh ¢6 hudng )

+ Chu trinh so cép la chu trinh di qua cac dinh cua n6 khong qua 1 lan (tru dinh dau va dinh cubi)

+ Do dai ctia mach 13 tong khoang cach cac cung cia no (trong mot s6 truong hop ngudi ta coi
mdi cung dai bang 1 thi d6 dai cia mach 13 so lugng cung trén mach

+ Hai dinh duoc goi la lién thong néu ton tai it nhdt 1 ddy chuyén noi chung . Hai dinh dwoc goi
la lién thong manh néu ton tai it nhat 1 mach néi chiing .Mt viing lién théng ciia dé thi la tdp hop mét s6
dinh ciia do thi ma 2 dinh bat ky trong chiing lién théng nhau . Mot vimg lién thong manh cua do thi la
tdp hop mot sé dinh ciia do thi ma 2 dinh bt ky trong chung lién thong manh voi nhau .

Mot do thi duoe goi la do thi lién thong néu né chi gom 1 viing lién thong duy nhat ,mét do thi
dwoc goi la dé thi lién théng manh néu né chi gom 1 vung lién thong manh duy nhdt .

Ta ciling c6 cac dinh nghia twong tu cho d6 thi vé hwéng :

b ) Trong do thi vé hudng :

+ Téng s6 canh ndi t6i mot dinh goi la bac cua dinh .

+ Mot ddy canh va dinh lién tiép goi 1a mot duong di

+ Mot duong di khép kin goi 1a mét chu trinh

+ Chu trinh so cap 13 chu trinh di qua cac dinh ctia n6 khong qua 1 1an (trir dinh dau va dinh cudi)

+ D¢ dai ctia dudng di 1a tong khoang cach cac canh ciia né (trong mot sd truong hop nguoi ta coi
mdi canh dai bang 1 thi d6 dai cia dudng di 13 s6 lwong canh trén dudng di

+ Hai dinh duwoc goi la lién thong néu ton tai it nhat 1 dwong di néi ching ..Mét ving lién thong
ciia dé thi la tap hop mot so dinh cua do thi ma 2 dinh bt ky trong chung lién thong nhau .

Mot do thi dwoc goi la do thi lién thong neu no chi gom 1 vung lién thong duy nhat .

+ Cau cuia do thi la canh c6 tinh chit : néu xod né khéi do thi thi sé vung lién thong cua do thi
tang thém 1 vung

¢ ) Buong di va chu trinh dac biét :

+ Duong di qua tat cd cdc dinh, méi dinh qua ding 1 lan , goi la dwong di Haminton. Chu trinh di qua
tdt ca cdc dinh, moz dinh qua dung 1 lan , goi la chu trinh Haminton.

+ Puong di qua tdt cd cdc canh, méi canh qua ding 1 lan , goi la dwong di O le. Chu trinh di qua tdt ca
cdc canh, moi canh qua ding 1 lan , goi la chu trinh O le.

IV / Mot vai tinh chét khéc trong do thi vo hudng:

1) Néu db thi v hudng , lién thong va khong co chu trinh thi khi xo4 1 canh s& mat tinh lién
thong .

2) Nguoc lai : mot dd thi vo hudng , lién thong khi xo0d 1 canh ma mét tinh chét lién thong thi dd
thi d6 khong co6 chu trinh o ‘ N

3) Dief:u kién c@n va dua d{: d{) thi ¢6 chu trinh O le 1a bac cua moi dinh déu chan

4) Biéu kién can va du dé do thi c6 duong di O le: s6 dinh bac 1é khéng 16n hon 2

5) Hé thure Ole :

ct = sc - sd + svit
CT sé chu trinh  Sc : sé canh
Sd : s0 dinh Svlt  :s0 vung lién thong .
Thi du :
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Eﬂ)é‘ thi bén co :
4 canh , h

|_2 o d6 sb chu trinh 1a :

dinh , 1 vung lién thong

—

|iﬁ‘[T=4—5 [ +1=0 ( Khong co chu trinh )
3

V / S4 6n dinh trong va s6 6n dinh ngoai :

1) S6 6n dinh trong :

+ Tap con A céc dinh thudc dd thi G(X,E) 1a tap on dinh trong néu mdi cap dinh thuoc A déu
khong ké nhau

+ Tap 6n dinh trong 16n nhat : La tap on dinh trong va néu thém mot dinh tuy ¥ thi khong con 1a
tap 6n dinh trong .

+ S6 phan tir cua tap 6n dinh trong 10n nhét goi 1a s6 6n dinh trong . Ky hiéu 13 o(G)

2) Sé 6n dinh ngoai :

+ Tép dinh B thudc d6 thi G(X,E) goi 1a tap on dinh ngoai néu v6i moi dinh y cua d6 thi khong
thude B thi deu tim thdy mot dinh x thuoc B ‘max vay co canh noi.

+ Téap on dinh ngoai nho nhat 14 tip on dinh ngoai c6 sb phén tir it nhat .

+ S6 phan tir cua tip 6n dinh ngoai nho nhat duoc goi 1a sé 6n dinh ngoai . Ky hiéu 1a B(G)

3 ) Mot sb tinh chat ;
+ Moi tap con cuia tap on dinh trong ciling la tap 6n dinh trong .
+ Moi tap dinh cua d6 thi chira tdp on dinh ngoai cling 1a tdp 6n dinh ngoai .

4 ) Nhan d6 thi :
+ Nhan d6 thi 1a tap dinh cua do6 thi c6 tinh chat : vira 1a tdp 6n dinh trong vira 1a tdp 6n dinh ngoai

VI/ Sic sb ctia d6 thi :
+ Sac so cua do thi 1a s6 mau it nhat c6 thé td cac dinh d6 thi sao cho 2 dinh ké nhau tuy y khac

mau .

+ Mot s6 dinh 1y vé sic s6 :

PLI : B6 thi ddy du n dinh c6 sic sb bang n

PL2 : M6t chu trinh ¢6 d6 dai chin ludn cé sic s6 =2

PL3 : Mot chu trinh c6 do dai 1é ludn ¢ séc sb =3

DPL4 : 6 thi hinh hoa thi gdm 1 chu trinh va 1 dinh A nbi v6i cac dinh ctia chu trinh ( hinh v& )
¢6 sdc s6 = 3 néu chu trinh chn , ¢6 sic s6 = 4 néu chu trinh 1é

+ Thudt todn fim sdc sé :
Thuat toan 1 : Bing cach ap dung cac dinh 1y trén , ta tim dugc khang dinh vé s mau t6 it nhat 1a p . Vay
sdc s& > p . Sau d6 chi ra dugc 1 cach t6 chi bang p mau . Tir d6 két luan dugc sic sb=p .
Thuét toan 2 : ( Tim dwoc gin dung )
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+ Céc dinh chua danh déu

+ Tinh bac cac dinh

+ Sép cac dinh theo thu ty bac gidam dan

+ T6 dinh c6 bac cao nhat va nhitng dinh khong ké véi dinh nay va chua bi danh dau bang cung
mau 1

+ Panh dau cac dinh da duoc t6 mau.

+ Lai chon dinh ¢ béc cao nhit , to dinh c6 bac cao nhit va nhitng dinh khong ké véi dinh nay va
chua bi danh d4u bang cting mau méi ( gia stir da dung cac mau tir 1 d&én i thi bay gio to mau i+1)

+ Qué trinh nhu thé cho dén khi cac dinh déu da dugc danh du

BAI TAP

1) Cho ma trén ké A(N,N) cta d6 thi N dinh . Tim s vung lién thong cua do thi .
Yéu cau : File input : ‘SVLT.txt’
+ Dong dau : N
+ N dong tiép theo : Ma tran A(N,N)
Dir liéu ra trén File ‘SVLT.out’
+ Dong dau : s6 S 1a s6 viing lién thong
+ S dong tiép theo : Mdi dong ghi cac dinh thudc cing 1 ving lién thong

2 ) Cho hinh chit nhat HM,N) m dong , n ¢t gdm MxN 6 vudng , mdi 6 vudng chira s6 0 hodc 1. Tim va
tinh dién tich cac ving lién thong chtra toan s 0 trong 2 truong hop :

+ Cac 6 s6 0 néu chung canh thi ¢6 dudng di t6i nhau

+ Céc 6 56 0 néu co diém chung thi c6 duong di t6i nhau
Yéu cau
File input ‘HCN.txt’

Dong dau : 2 s6 M,N

M dong tiép theo : ma tran thé hién hinh chit nhat H(M,N)
File output ‘HCN.out’

MB&i truong hop thé hién mot ma tran hinh chit nhat D(M,N) sao cho cic 6 caa D cung thudc 1
ving lién thong thi ¢6 cing 1 mi sé ving . Nhiing 6 s6 1 trong H thay bang 6 twong tmg trong D 13 ki tu
cxo

Dong cuoi cung 1a dién tich cua cac vung .

3) Pé thi Quéc té 1994 (tai Thuy Dién ) : Bai 2 ( 5-7-1994)
Hinh 2 biéu dién ban db lau dai . Hay viét chuong trinh tinh :
1 - Lau dai c6 bao nhiéu phong ?
2 - Phong 16n nhat 1a bao nhiéu ?
3 - Birc twong nio can loai bo dé phong cang rong cang tot ?
Lau dai chia thanh MxN (M < 50, N < 50 ) modul vudng . M&i modul vudng co thé co tir 0 dén 4 birc
tuong
INPUT DATA
Ban do duoc luu trit tong file Input.txt & dang cac s cho cac modul .
File bat dau tir s6 lwong cac modul theo hudng Bac-Nam va s6 lwong cac modul theo huéng Dong
Tay.
Trong cac dong tiép theo ,mdi modul dwoc mé ta boi 1 s6 (0 <p<15).86 @6 1a tong cia : 1 (=
tuong phia Tay ), 2 (=tuong phia Bic ) ,4 (=tuong phia Pong ) , 8 (= tuong phia Nam) .

1 2 3 4 5 6 7 N (Bic)

uigeli.xyz Trang 135



uigeli.xyz

%
1
(Tay) W «e——E (DOng)
2
3
S (Nam)
4

Mili tén chi birc tudng can loai bo theo két qua ¢ vi du

Céc birc tuong & bén trong duoc xac dinh hai 1an ; buc tudng phia Nam trong modul (1,1) dong thoi 1a
bure totng phia Bic trong modul (2,1)

* Lau dai ludn c6 it nhat 2 phong

INPUT. TXT cuavidu :

4

7

11 6 11 6 3 10 6
7 9 6 13 5 15 5
1 10 12 7 13 7 5
13 11 10 8 10 12 13

Output data

Trong file ra OUTPUT.TXT viét trén 3 dong : dong thir nhét viét s6 lugng phong ,dong tiép dén 1a dién
tich ctia phong 16n nhat (tinh theo s6 modul ) va biic twong can loai bo (trude tién 14 hang sau d6 1a cot
ctia modul ¢6 tudng d6 ) va dong cudi cung 1a hudng cia birc tudng .Trong vi du “4 1 E “ 1a mot trong sd
cac kha nang c6 thé ,ban chi can chi ra mot )

5
9
41E

4 ) Mot vung lanh thd c6 dang mot ludi 6 vuéng A gdm NxN 6 (4 < N < 12) voi muyc dich phu song
truyén hinh toan ving lanh thd ,nguoi ta 14p mot du an xay dung mot hé théng gom k tram tiép song & k
6 ctia ludi Mot tram tiép song dat & mot 6 nao d6 cua ludi khong nhitng bao dam phu séng 6 ndy ma con
cho tit ca cac 6 cb chung dinh véi n6 .DU li¢u vé du an dugc cho trong 1 File dang Text la
PHUSONG.TXT trong d6 dong dau tién ghi sé N trong k dong tiép theo , mdi dong ghi 2 sé nguyén
duong (x; , yi ) 13 toa d6 trén ludi cia mot tram tiép song cua du an ( hai sd cach nhau boi dau cach ).Di
liéu ra ghi trong File PHUSONG.OUT :

a) N dong dau 1a ma tran A(N,N) (cac tram tiép song ghi s6 1,6 khac ghi s6 0 )

b) Dong tiép theo 1& s6 0 hodc s6 1 : S6 1 1a du an phi song toan lanh thd,sd 0 1a du an khong
phu dugc toan lanh thd

Trong truong hop du an khong phu toan lanh thd , dong tiép theo 12 s6 S : s6 cac 6 chua duoc phu
song , sau d6 S dong tiép theo lan luot mdi dong ghi toa do cua mot 6 chua duoc phu song .

¢) Trong truong hop phu song toan lanh tho ;h@y tim cach loai bot 1 sO tram tlep song ma van phu
song toan lanh th6 ,néu khong loai bo duoc thi ghis6 0 ;néu loai b duoc thi ghi sb tram loai bo nhiéu
nhit ,sau d6 néu rd toa do cac tram bj loai bo (m01 tram 1 dong )
Trong File PHUSONG.OUT , dé ngan cach két qua tung cau , trude két qua cau a) 1a dong chir “ CAU
A” ; trude két qua cau b) 1a dong chir “ CAU B” ; trudce két qua cau c) 1a dong chit “ CAU C”

5) Bai kiém tra :
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Cho do thi G vo huéng gdbm N dinh , biéu dién boi ma tran A 1 A[1,j]=A[j,1]=0 hogc 1( 0 1a khong
c6 dudng nbiivéij, 11a nguoc lai ).D6 thi goi 12 lién thong don néu véi moi i,j bat ky co dung 1 duong
di ndiivéij.
a) Kiém tra A c6 lién thong don khong .Néu khong thi loai bot mot s6 canh dé lién thong don.
b) Gia st G lién thong don, hay tim cac canh ddc dao (la canh ma moi duong di dai nhat déu qua
no)

6 ) Cho d6 thi G(X,E) . Lap chuong trinh tim s6 6n dinh trong , s6 6n dinh ngoai , tim tdp nhén it phan tir
nhat .

7) Cho N diém , hdy dung sb mau it nhit t6 mau cac diém sao cho 2 diém ké nhau thi khac mau nhau .

8 ) Pé thi Tin hoc Toan qudc 3-1998 : Dan dén mau
Cho mdt luéi toa dd nguyén , hoanh d6 tir 0 dén M , tung do tir 0 dén N (M,N <200) . Trén k nat cho
trude , mdi nit can diat mot dén mau sao cho 2 dén & 2 nit cd cung hoanh d hodc cé cung tung do phai
c6 mau khac nhau . Hay tim cach b tri dan dén sao cho s6 mau phai dung 13 it nhat . Cac mau di sir dung
phai duoc danh sb boi cac sé nguyén duong lién tuc bat dau tir s6 1
Dir liéu vao : File BL1.INP

* Dong dau ghi 3 s6 M,N,K

* Dong thir i trong s6 k dong tiép theo ghi hoanh d6 va tung d cta nat thir i trong day k nat can
datden (1=1,2,...k)
Két qua : Ghi vao File BLI.OUT

* Dong dau ghi s6 lwong mau can sir dung p

* Dong thir i trong s6 k dong tiép theo ghi mau cta dén o nat thai (i=1,2,...k)
Vidu

BLI1.INP BL1.OUT
4513 4
11 1
12 2
15 3
31 2
41 3
32 1
23 1
33 3
43 2
2 4 3
4 4 1
25 2
45 4
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PHAN BAI CHUA

Bai 1 ( Tim s6 ving lién thong )

Uses Crt;

Const Max =100;
Fi = 'Lthong.txt';
Fo = 'Lthong.out';

Type MA = Array[l..Max,1..Max] of 0..1;
MD = Array[l..Max] of Byte;
MQ = Array[l..Max*Max] of Byte;

Var A : MA;
D : MD;
Q : MQ;

N,dau,cuoi,sv : Byte;
Procedure DocF;
Var F : Text;
1, : Byte;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N);
For i:=1 to N do
Begin
For j:=1 to N do Read(F,A[1,]);
ReadIn(F);
End;
Close(F);
End;
Function Tim : Byte;
Var 1 : Byte;
Begin
Tim = 0;
For i:=1 to N do
If D[1]=0 then
Begin
Tim = 1i;
Exit;
End;
End;

Procedure TaoQ_rong;

Begin
FillChar(Q,sizeof(Q),0);
Dau :=0;

Cuoi = 0;

End;

Procedure Loang(i : Byte);
Var 1.k : Byte;

Begin
Inc(cuoi);
Q[cuoi] =1,
D[i] = 8V;

While (dau+1<=cuoi) do
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Begin
Inc(dau);
J = Q[dau];
For k:=1 to N do
If (D[k]=0) and (A[j,k]=1) then
Begin
Inc(cuoi);
Q[cuoi] :=k;
D[k] =SvV;
End;
End;
End;
Procedure Timstplt;
Var 1 : Byte;
Ok : Boolean;
Begin
sv :=0;
FillChar(D,sizeof(D),0);
Repeat
TaoQ rong;
Ok := True;
i :=Tim;
If i>0 then
Begin
Inc(sv);
Loang(i);
Ok := False;
End;
Until Ok;
Writeln('So thanh phan lien thong : ',sv);
End;

Procedure GhiF;
Var F : Text;
1,j : Byte;
Begin
Assign(F,Fo);
Rewrite(F);
Writeln(F,'So thanh phan lien thong la : ',sv);
Fori:=1 to svdo
Begin
Write(F,"Vung "1, : ");
For j:=1 to N do
If D[j]=1 then Write(F,j:4);
Writeln(F);
End;
Close(F);
End;
BEGIN
Clrscr;
DocF;
Timstplt;
GhiF;
END.
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SVLT.TXT

11
01000000000
10000000000
00001000000
00001000000
00110100000
00001011000
00000100000
00000100000
00000000000
00000000001
00000000010

SVLT.OUT

So thanh phan lien thong la : 4
Vungl : 1 2

Vung2 : 3 4 5 6 7 8
Vung3 : 9

Vung4 : 10 11

Bai 2 ( Tim s vung lién théng cta cac 6 s6 0 trong hinh chit nhat theo 2 cach : chung canh, chung dinh )

Uses Crt;
Const Max =100;
Fi ='SVLT2.txt';
Fo ='SVLT2.out';
aDc  : Array[l..4]of-1..1=(0,1,0,-1); {so gia cot}
aDd : Array[l..4] of-1..1=(-1,0,1, 0); {so gia dong }
bDc : Array[1..8] of -1..1=(0, 1,1, 1, 0,-1,-1,-1); {so gia cot}
bDd : Array[l..8] of -1..1 = (-1,

1,-1,0,1,1,1,0,-1); {so gia dong }
Type KA = Array[l..Max,1..Max] of 0..1;
KD = Array[l..Max,1..Max] of Byte,
KQ = Array[l..Max*Max] of Record d,c : Byte; End;
KDT = Array[l..Max*Max] of Integer;

Var A : KA;
D : KD;
Q 1 KQ;
DT : KDT;

N,M,i,j,dau,cuoi,sv,cau : Byte;

Procedure DocF;

Var 1,j : Byte; F : Text;

Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,M,N);
For1:=1to M do
Begin
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For j:=1 to N do Read(F,A[1,j]);
ReadIn(F);
End;
Close(F);
End;

Function Tim(Var 1,j : Byte): Boolean;
Var X,y : Byte;
Begin
Tim := False;
For x:=1 to M do
For y:=1to N do
If (D[x,y]=0) and (A[x,y]=0) then
Begin
1:=X;
1=y
Tim := True;
Exit;
End;
End;

Procedure Q rong;

Begin
Fillchar(Q,Sizeof(D),0);
Dau :=0;

Cuoi = 0;

End;

Procedure Loangl(i,j : Byte);
Var k,dong,cot,u,v : byte;
Begin
Inc(cuoi);
Q[cuoi].d :==1;
Q[cuoi].c :=7;
D[i,j] :==sv;
While dau+1<=cuoi do
Begin
Inc(dau);
dong := Q[dau].d;
cot := Q[dau].c;
For k:=1to 4 do
Begin
u :=dong + aDd[k];
v :=cot +aDc[k];
If (u>0) and (u<=M) and (v>0) and (v<=N) then
If (A[u,v]=0) and (D[u,v]=0) then
Begin
Inc(cuoi);
Q[cuoi].d :=u;
Q[cuoi].c :=v;
D[u,v] :=sv;
Inc(DT[sv]);
End;
End;
End;
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End;
Procedure Loang2(i,j : Byte);
Var k,dong,cot,u,v : byte;
Begin
Inc(cuoi);
Q[cuoi].d :=1;
Q[cuoi].c :=7;
D[1,j] =sv;
While dau+1<=cuoi do
Begin
Inc(dau);
dong := Q[dau].d;
cot := Q[dau].c;
For k:=1 to 8 do
Begin
u = dong + bDd[k];
v :=cot + bDc[k];
If (u>0) and (u<=M) and (v>0) and (v<=N) then
If (A[u,v]=0) and (D[u,v]=0) then
Begin
Inc(cuoi);
Q[cuoi].d :=u;
Q[cuoi].c ==v;
D[u,v] :=sv;
Inc(DT[sv]);
End;
End;
End;
End;

Procedure Timsvlt(cau : Byte);
Var Ok : Boolean,;
Begin
Sv:=0;
For i:=1 to M*N do DT[i] = 1;
Fillchar(D,sizeof(D),0);
Repeat
Ok := True;
Q_rong;
If Tim(i,j) then
Begin
Inc(sv);
If cau=1 then
Loangl(i,j) Else Loang2(i,);
Ok := False;
End;
Until Ok;
End;

Procedure HienBandoV;
Var 1, : Byte; F : Text;
Begin
Assign(F,Fo);
Rewrite(F);
For i:=1 to M do
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Begin

Forj:=1to N do
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If D[1,j]=0 then Write(F,'*":4)

Else Write(F,D[i,j]:4);
Writeln(F);

End;

Writeln(F,'Dien tich tung vung : ");
For 1:=1 to sv do Write(F,DT[1]:4);

Close(F);
End;
Procedure Menu;

Var ch : Char;

Begin

Writeln('"Go ESC thoat ! ");

Writeln('Chon cau A hay B (A/B)");

Repeat

Ch := Upcase(Readkey);
If ch=#27 then Exit;

If ch="A' then cau:=1 Else cau:=2;
Timsvlt(cau);

HienBandoV;

Until ch in ['A".'B'#27]

End;
BEGIN
Clrscr;
DocF;
Menu;

Writeln('Da xong . Moi go Enter va Xem du lieu ra trong File ',Fo);

Readln;
END.

Dii li¢u vao trong File SVLT2.TXT

810

0100000010
1100000010
0001100010
1110110010
0011000010
0001111110
1101000101
0001001010

Két qua cau a) trong SVLT2.0UT

DN % L DN % DN % =
DN % L D %D % %
DN D D * %D DN
¥ ¥ ¥ ¥ P ox DO
AN\ FDN ¥ DD
[©) W) WL N O JENE U \O I \O ) )

¥ AN FDODNNDN

(oI IR L \S 2N \O I \O I} \O I} O]

¥ I ¥ ¥ ¥ ¥ ¥ ¥

O % W W W W W W
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Dien tich tung vung :
1246195111

Két qua cdu b) trong SVLT2.0UT

uigeli.xyz

1 *222222%*3

¥ k222222 * 3

222 % *x 222 %3

4 4 * *x 222 2 %3

4 4 4 * 3 3 % 3 * 3

Dien tich tung vung :

12514 9

Bai3:

Uses Crt;

Const MM =50;
MN =50;
Fi = 'Input.txt';
Fo ='Output.txt';

Type KA = Array[l..MM,1..MN] of Byte;
KDT = Array[1.MM*MN] of Integer;
KDD = Array[0..MM+1,0..MN+1] of Integer;
Kpt =Record x,y : Byte; End;
KQ = Array[l.MM*MN] of KPT;

Var A : KA;
DT : KDT;
Q 1 KQ;
D : KDD;
ch : Char;
M,N,x,y : Byte;

dau,cuoi,sp,dtm : Integer;

Procedure DocF;
Var F : Text;

1, : Byte;

Begin

Assign(F,Fi);

Reset(f);

ReadIn(F,M);

ReadIn(F,N);

For i:=1 to M do

Begin
For j:=1 to N do Read(F,A[1,j]);
ReadIn(F);

End;

Close(F);

End;
Procedure Q rong;
Begin

Fillchar(Q,sizeof(Q),0);
dau :=0;
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cuoi :=0;
End;
Procedure Lay(var x,y : Byte);
Begin
Inc(dau);
x = Q[dau].x;
y = Q[dau].y;
End;
Procedure Nap(x,y : Byte);
Begin
Inc(cuoi);
Q[cuoi].x :=x;
Q[cuoil.y :=y;
D[x,y] :=sp;
Inc(DT[sp]);
End;
Procedure Loang(x,y : Byte);{ o(x,y) dau tien cua 1 phong moi }
Var 1,] : Byte;
Begin
Nap(x,y);
While (dau+1<=cuoi) do
Begin
Lay(x,y);
If (A[x,y] and 1 = 0) and (D[x,y-1]=0) then Nap(x,y-1);
If (A[x,y] and 2 = 0) and (D[x-1,y]=0) then Nap(x-1,y);
If (A[x,y] and 4 = 0) and (D[x,y+1]=0) then Nap(x,y+1);
If (A[x,y] and 8 = 0) and (D[x+1,y]=0) then Nap(x+1,y);

End;
End;
Function Tim(Var x,y : Byte) : Boolean;
Var 1,] : Byte;
Begin

Tim := False;
For i:=1 to M do
For j:=1 to N do
If D[1,j]=0 then
Begin
X:=1;
Y=
Tim:=true;
Exit;
End;
End;
Procedure Timsophong;
Var 1,] : Byte;
Ok : Boolean;
Begin
For 1:=0 to M+1 do
For j:=0 to N+1 do DJ[i,j] :=-1;
For i:=1 to M do
For j:==1 to N do D[i,j] := 0;
sp = 0;
Repeat
Ok := True;
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If Tim(x,y) then
Begin
Q_rong;
Inc(sp);
Loang(x,y);
Ok := False;
End;
Until Ok;
End;
Procedure Dientich Max;
Var 1 : Integer;
Begin
DtM =DTJ[1];
For 1:=2 to sp do
If DT[i]>dtm then dtm := DT[i];

End;
Procedure PhaPhong(Var x,y : Byte; Var ch : Char);
Var 1,] : Byte;
phu : Integer;
Begin
phu = 0;

For i:=1 to M-1 do
For j:=1 to N-1 do
Begin
If (D[1i,j]<>D[i+1,j]) and (DT[D[1,j]]+DT[D[i+1,j]]>phu) then
Begin
X =1
y =
ch:='S";
phu = DT[D[i,j]]+DT[D[i+1.j]];
End;
If (D[1,j]<>D[i,j+1]) and (DT[D[1,j]]+DT[DJ[i,j+1]]>phu) then
Begin
X =1
Yy =1
ch :="E';
phu := DT[D[i,j]]+DT[DJ[i,j+1]];
End;
End;
End;
Procedure Lam_GhiF;
Var F : Text;
Begin
Assign(F,Fo);
Rewrite(F);
Timsophong;
Writeln(F,sp);
Dientich Max;
Writeln(F,dtm);
Phaphong(x,y,ch);
Writeln(F,x,y:3,ch:3);
Close(F);
End;
BEGIN
Clrscr;
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DocF;
Lam_GhiF;
END.
INPUT.TXT
5
10
31010 21010 210 10 6
1 6 343 616 3 4
1 4 141 414 14
112 94912112 9 4
910 10 8 1010 8 10 10 12
OUTPUT.TXT
2
44
158
168S
24E
25N
25W
26E
26N
27W
34E
35W
36E
37TW
44E
458
45W
46E
468
47W
55N
56N
Bai 4 : (Phu soéng)
Uses Crt;
Const MN =12;
Fi = 'Phusong.txt';
Fo = 'Phusong.out’;
Di : Array[1..8] of -1..1=(-1,-1,0, 1, 1,
Dj : Array[1..8] of -1..1=(0, 1,1, 1,0,
Type Ka = Array[l..Mn,1..Mn] of 0..1;
Kpt =Record x,y : Byte; End;
KTram = Array[1..Mn*Mn] of Kpt;
Kddau = Array[l..Mn,1..Mn] of Byte;
Kketqua = Array[0..Mn*Mn] of Byte;
Var AB : Ka;
T,CP :Ktram;
D : Kddau;
KQ,LKq : Kketqua;
N,st,Luu bo : Byte;
F2 : Text;
uigeli.xyz
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Phutatca : Boolean;
Dabo : Array[1..Mn*Mn] of Boolean;
Procedure DocF;
Var F : Text;
Begin
Assign(F,Fi);
Reset(F);
Readln(F,N);
st :=0;
While not eof(F) do
Begin
Inc(st);
ReadIn(F, T[st].x, T[st].y);
End;
Close(F);
End;
Procedure Hien(X : KA);
Var 1,] : Byte;
Begin
Fori:=1to N do
Begin
For j:=1 to N do Write(F2,A[1,)]:2);
Writeln(F2);
End;
End;
Procedure MoF out;
Begin
Assign(F2,Fo);
ReWrite(F2);
End;
Procedure CauA;
Var i : Byte;
Begin
Writeln(F2,'CAU A');
Fillchar(A,sizeof(A),0);
For i:=1 to st do A[T[i].x,T[i]l.y] := 1;
Hien(A);
End;
Procedure CauB;
Var 1,j,k : Byte;
Begin
PHUTATCA = False;
Writeln(F2,'CAU B');
B =A;
For i:=1 to N do
For j:=1 to N do
If B[1i,j]=1 then
For k:=1 to 8 do
If (i+Di[k]>0) and (j+Dj[k]>0)
and (i+Di[k]<=N) and (j+Dj[k]<=N) then
Inc(A[i+Di[k],j+Dj[k]]);
k:=0;
For i:=1 to N do
For j:=1 to N do
If A[1,j]=0 then

uigeli.xyz Trang 148



uigeli.xyz
Begin
Inc(k);
CP[k].x :=1;
CP[k]ly =J;
End;
If k=0 then
Begin
Writeln(F2,1);
PHUTATCA := True;
End
Else
Begin
Writeln(F2,0); {Nhung o chua duoc phu song }
For 1:=1 to k do Writeln(F2,CP[i].x:3,CP[i].y:3);
End;
End;
Procedure Giam(i : Byte);
Var k : Byte;
Begin
Dec(A[T[i].x,T[i].y]);
For k:=1 to 8 do Dec(A[T[1].x+Di[k],T[i].y+Dj[k]]);
End;
Procedure Tang(i : Byte);
Var k : Byte;
Begin
Inc(A[T[i].x,T[i].y]);
For k:=1 to 8 do Inc(A[T[i].x+Di[k],T[1].y+Dj[k]]);
End;
Function Boduoc(i : Byte) : Boolean;
Var k,u,v : Byte;
Begin
Boduoc = True;
If A[T[i].x,T[i].y]<=1 then
Begin
Boduoc = False;
Exit;
End;
For k:=1 to 8 do
Begin
u := T[i].x+Di[k];
v = T[i].y+Dj[k];
If (A[u,v]<=1) and (u>0) and (u<=N) and (v>0) and (v<=N)
then
Begin
Boduoc := False;
Exit;
End;
End;
End;
Procedure Try(k : Byte);{ So tram loai bo la k }
Vari: Byte;
Ok : Boolean,;
Begin
Ok := False;
Fori:=1to ST do
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If Boduoc(i) and (Not Dabo[i]) then
Begin
Giam(i);
KQ[k]:=1;
Dabo[i] := True;
Ok := True;
Try(k-+1);
Tang(i);
Dabo[i] := False;
End;
If Not Ok then
If k-1>luu_bo then
Begin
LKQ :=KQ;
Luu bo :=k-1;
End;
End;
Procedure CauC;
Vari: Byte;

Begin
Fillchar(Dabo,Sizeof(Dabo),False);
Writeln(F2,'CAU C');
If Not phutatca then
Begin
Writeln(F2,0,' khong phu duoc tat ca');
End
Else
Begin
Luu bo =0;
KQ[0] :=0;
Try(1);
If Luu_bo=0 then Writeln(F2,0)
Else
Begin
Writeln(F2,Luu_bo);
For i:=1 to Luu_bo do
Writeln(F2, T[LKQJ1]].x:3,T[LKQ[1]].y:3);

End;
End;
End;
BEGIN
DocF;
MoF out;
CauA;
CauB;
CauC;
Close(F2);
END.
PHUSONG.TXT
5
1 1
5
2 2
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N DN W W N
AN —= B

PHUSONG.OUT

CAUA
10000
01010
10010
00000
01011

CAUB

1

CAUC

4

W LW W —
A — N =

Bai 6 : ( S on dinh trong, 6n dinh ngoai , tp nhéan )
Uses Crt;
Const Max =100;

Fi ='OnDinh2.inp";
Fo ='OnDinh2.out’;
Type Mangl = Array[0..Max] of Integer;
Var A : Mangl;
N,k  :Byte;
F,F2 :Text
G : Array[1..Max,1..Max] of Integer;

Dem,Tong : Longlnt;
Procedure DocF;
Var 1,] : Byte;
Begin
Assign(F,Fi);
Reset(F);
Readln(F,N);
While Not Eof(F) do
Begin
Read(F,1);
While Not Eoln(F) do
Begin
Read(F,j);
G[ij] =1,
G[j.1] =1,
End;
ReadIn(F);
End;
Close(F);
End;
Procedure Hien;
Var 1: Byte;
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Begin
Inc(dem);
For i:=1 to k do
Write(F2,A[1]:4);
Writeln(F2);
End;

Procedure Tao Trong(i : Byte);
Var j : Byte;
Function KT Trong (A : Mangl;h : Byte): Boolean;
Var X,y : Byte;
Begin
For x:=1 to h-1 do
For y:=x+1 to h do
If G[A[x],A[y]]=1 then
Begin
Kt Trong := False;
Exit;
End;
KT Trong := True;
End;
Begin
If i>k then
Begin
If KT Trong(A.k) then Inc(Dem){Hien};
End
Else
For j:=A[i-1]+1 to N-k+i do
Begin
Ali] = ;
Tao Trong(i+1);
End;
End;

Procedure Tao Ondinhtrong;
Begin
Tong = 0;
For k:=N downto 1 do
Begin
Dem :=0;
FillChar(A,Sizeof(A),0);
A[0] =0;
Tao_Trong(1);
If Dem>0 then
Begin
Writeln(F2,k);
{ Tong := Tong +Dem;}
Break;
End;

End;
{ Writeln(F2,'Tong cong co ',Tong,' Tap on dinh trong . ');}

End;
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Procedure Tao Ngoai(i : Byte);
Var j : Byte;

Function KT Ngoai (A : Mangl;h : Byte): Boolean;
Var X,y : Byte;
Function Khongthuoc : Boolean;
Var j : Byte;
Begin
Forj:=1tohdo
If x=A[j] then

Begin
Khongthuoc := False;
Exit;
End;
Khongthuoc := True;
End;
Function CoNoi : Boolean;
Var j : Byte;
Begin

For j:=1to h do
If G[x,A[j]]=1 then
Begin
CoNoi := True;
Exit;
End;
CoNoi := False;
End;
Begin
For x:=1 to N do
If Khongthuoc then
If Not Conoi then
Begin
Kt Ngoai := False;
Exit;
End;
KT Ngoai := True;
End;
Begin
If i>k then
Begin
If KT Ngoai(A,k) then Inc(Dem); {Hien};
End
Else
For j:=A[i-1]+1 to N-k+i do
Begin
Alil =3;
Tao Ngoai(it1);
End;
End;

Procedure TaoOndinhNgoai;
Begin
Tong = 0;
For k:=1 to N do
Begin
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Dem :=0;
FillChar(A,Sizeof(A),0);
A[0] =0;
Tao Ngoai(1);
If Dem>0 then
Begin
Writeln(F2,k);
{Tong := Tong +Dem;}
Break;
End;
End;

{ Writeln(F2,'Tong cong co ', Tong,' Tap on dinh ngoai . ");}

End;

Procedure Vet Nhan(i : Byte);
Var j : Byte;

Function KT Trong (A : Mangl;h : Byte): Boolean;

Var X,y : Byte;
Begin
For x:=1 to h-1 do
For y:=x+1 to h do
If G[A[x],A[y]]=1 then
Begin
Kt Trong := False;
Exit;
End;
KT Trong := True;
End;

Function KT Ngoai (A : Mangl;h : Byte): Boolean;

Var X,y : Byte;
Function Khongthuoc : Boolean;
Var j : Byte;
Begin
Forj:=1tohdo
If x=A[j] then

Begin
Khongthuoc := False;
Exit;
End;
Khongthuoc := True;
End;
Function CoNoi : Boolean;
Var j : Byte;
Begin

For j:=1to h do
If G[x,A[j]]=1 then
Begin
CoNoi := True;
Exit;
End;
CoNoi := False;
End;
Begin
For x:=1 to N do
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If Khongthuoc then
If Not Conoi then
Begin
Kt Ngoai := False;
Exit;
End;
KT Ngoai := True;
End;

Begin
If i>k then
Begin
If KT Ngoai(A,k) and KT Trong(A,k) then Hien;
End
Else
For j:=A[i-1]+1 to N-k+i do
Begin
Ali] =J;
Vet Nhan(i+1);
End;
End;

Procedure Tao Nhan;
Begin
Tong = 0;
For k:=1 to N do
Begin
Dem :=0;
FillChar(A,Sizeof(A),0);
A[0] =0;
Vet Nhan(1);
If Dem>0 then
Begin
Writeln(F2,Dem,' Tap nhan 'k, ' phan tu .");
{Tong := Tong +Dem;}
Break;{ CHI TIM TAP NHAN IT PHAN TU NHAT }
End;
End;
{ Writeln(F2,'Tong cong co ',Tong,' Tap Nhan . ');}
End;
BEGIN
Clrscr;
DocF;
Assign(F2,Fo);
Rewrite(F2);
Writeln(F2);
Tao_Ondinhtrong;
Writeln(F2);
Writeln(F2);
Tao_Ondinhngoai;
Writeln(F2);
Writeln(F2,'*##xsxskxkikk  CAC TAP NHAN IT PHAN TU NHAT ¥tk
Writeln(F2);
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Tao Nhan;
Close(F2);
END.

Bai 7 : To mau

Uses  Crt;

Const Max =20;

Fi ='Tomau3.inp';

Var A :Array[l..Max,1..Max] of 0..1;

Mau,LMau : Array[l..Max] of Byte;
N.,i : Integer;
Somauxudung,SoMauMax : Integer;

Procedure TaoF;

Var 1,),x : Byte;f : Text;

Begin

Assign(f,f1);
Rewrite(f);
Randomize;
Writeln(f,Max);
n := Max;
For i:=1 to n-1 do
For j:=i+1 ton do
Begin
x :=random(2);
If x =1 then Writeln(f,1:4,j:4);
End;
Close(f);

End;

Procedure NhapFile;

Var i, : Integer;

F : Text;

Begin
FillChar(A,Sizeof(A),0);
Assign(F,Fi);

Reset(F);
ReadIn(F,N);
While not Eof(F) do
Begin
Read(F,i);
While not eoln(F) do
Begin
Read(F,));
Alij] =15
Alj,1] =1;
End;
ReadIn(F);
End;

End;

Procedure Hien;

Var 1, : Integer;

Begin
Writeln;

For i:=1 to N do
Begin
For j:=1 to N do Write(A[i,j]:4);
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Writeln;
End;

End;

Procedure Khoitri;

Begin
FillChar(Mau,sizeof(Mau),0);
SoMauMax =N;
Somauxudung =1;
Mau[l] :=1;

End;

Function Kt(x,m : Integer): Boolean;{ Mau m gan cho dinh x }
Begin
For i:=1 to N do
If (A[x,1]=1) and (m=Mau[i]) then
Begin Kt := False;Exit;End;
Kt := True;
End;
Procedure Tomau(x : Integer); { To mau cho dinh x }
Var
m,Luusomauxudung,Luumaux : Integer;
Begin
If x=N+1 then
Begin
LMau :=Mau;
SoMauMax := Somauxudung;
Exit
End;
m = 1;
While m<=SoMauMax do
Begin
If (KT(x,m)) then
Begin
LuuMaux := Mau[x];
Mau[x] =m;

Luusomauxudung := Somauxudung;
If Somauxudung<m then Somauxudung := m;
Tomau(x+1);
Somauxudung := Luusomauxudung ;
Mau[x] :=LuuMaux;

End;

Inc(m);

End;
End;

Procedure Thongbao;
Vari: Integer;
Begin
For i:=1 to N do
Writeln( ' Diem ',i:2,'  to mau : ',LMau[i]);
End;
BEGIN
Clrscr;
{ TaoF;}
NhapFile;
Hien;
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Khoitri;
Tomau(2);
Thongbao;
END.

Bai 8 : Day dén mau

Uses Crt;

Const MaxK = 3500;
Fi ='BL1.inp';
Fo ='BL1.out";

Type KMI1 = Array[l..Maxk] of Record x,y : Byte End;
KM2 = Array[1..MaxKk] of Integer;

Var  Time : Longint Absolute $00:$46C;
Tg : Longint;
B : "KMT;
Mau,LMau : "KM2;
N,M,K,dem,Sm1,Sm2,SmMax : Integer;

Procedure TaoFile;

Var F : Text;
1,J,L,xm,xn,xk : Integer;
P : KM1;

Function Ok : Boolean;
Var 1, : Integer;
Begin
Ok := True;
For i:=1 to K-1 do
For j:=i+1 to K do
Begin
If (P[j].x=P[1].x) and (P[j].y=P[i].y)
then
Begin
Ok := False;
Exit;
End;
End;
End;
Begin
Assign(F,Fi);
Rewrite(F);
Write('"Nhap M,N,K (M,N<=200, K<250) : ');ReadIn(xM,xN,xK);
Writeln(F,xM,' ', xN," ',xK);
Repeat
For L:=1 to xk do
Begin
1 := Random(200);
j = Random(100)+Random(100);

P[L].x :==1;
P[L]y =3
End;
Until Ok;
For i:=1 to xk do Writeln(F,P[i].x,' ",P[i].y);
Close(F);

End;
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Procedure NhapFile;
Var 1, : Integer;
F : Text;
Begin
New(B);
Assign(F,Fi);
Reset(F);

ReadIn(F,M,N,K); { M<=200,N<=200,K<3500 }
Fori:=1to K do

Begin
BM[i].x := 0;
B*[i].y = 0;
End;

For i:=1 to K do
Readln(F,B"[1].x,B"[i].y);
Close(F);
End;

Procedure Greedy;
Var i,1,),Maxm  : Integer;
Lienquan : KM2;
Dato,chuato : Array[1..MaxK] of Boolean;

Procedure GhiGreedy;
Var 1 : Integer;
F2 : Text;
Begin
Assign(F2,Fo);
ReWrite(F2);
Writeln(F2,Sm1);
Writeln(F2,'Hau an ');
For i:=1 to k do
Writeln(F2, ' Diem ',i:2,'  to mau : '\Mau’[i]);
Writeln('Da ghi duoc 1 nghiem vao file ',Fo
J#13#10'... Bay gio tim nghiem tot hon ... ');
Close(F2);
End;

Begin
For 1:=1 to k do Dato[i] := False;
For i:=1 to k do Chuato[i] := True;
For 1:=1 to k do Mau"\[i] := 0;
Mau[1]:=1;
dato[1]:= True;
chuato[ 1] := False;
Maxm :=1;
For i:=1 to k do
Begin
If chuato[i] then
Begin
For j:=1 to k do Lienquan[j] := 0;
For j:=1to k do
If (i<>j) and ((B"[1].x=B"[j].x) or (B"[1].y=B"[j].y))
and (Mau”\[j]>0) then Lienquan[Mau”[j]] = 1;
For j:=1 to maxm+1 do
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If Lienquan[j]=0 then
Begin
Sml :=j;
Break;
End;
If Sm1<=maxm then Mau’[i] := Sml
Else
Begin
Inc(Maxm);
Mau”[i]:=Maxm ;
End;
Dato[i] := True;
Chuato[i] := False;
End;
End;
Sml =0;
For i:=1 to k do If Mau”[i]>Sm1 then Sm1 := Mau”\[i];
GhiGreedy;
End;

Procedure Vet;

Procedure Khoitri;
Var 1 : Integer;
Begin
For i:=1 to K do Mau"[i] := 0;
SmMax :=k;
Sm2 =1;
Mau[1]:=1;
End;
Function Kt(x,m : Integer): Boolean;{ Mau m gan cho dinh x }
Var 1 : Integer;
Begin

For i:=1 to k do
If (BM[1].x=B"[x].x)or(B"[i].y=B"[x].y)) and (m=Mau”\[i]) then
Begin Kt := False;Exit;End;
Kt := True;
End;
Procedure GhiVet;
Var 1 : Integer;
F2 : Text;
Begin
Assign(F2,Fo);
ReWrite(F2);
Writeln(F2,'Vet - So mau : ',SmMax);
Fori:=1to k do
Writeln(F2, ' Diem ',i:2,'  to mau : ',LMau”\[i]);
Close(F2);
End;
Procedure Tomau(x : Integer); { To mau cho dinh x }
Var m,luu,Luumaux : Integer;
Begin
If x=K+1 then
Begin
LMau :=Mau;
SmMax :=Sm?2;
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If (Sm2<Sml) and (dem=0) then
Begin
Ghivet;
Inc(dem);
End;
If ((Time-tg)/18.2)>30 then
Begin
Ghivet;
Writeln("Nghiem tot hon thay cho nghiem cu da ghi vao file ',Fo);
Readln;
Halt;
End
Else
Exit;
End;
m:=1;
While m<=SmMax do
Begin
If (KT(x,m)) then
Begin
LuuMaux := Mau”[x];
Mau[x] =m;
Luu :=Sm2;
If Sm2<m then Sm2 :=m;
Tomau(x+1);
Sm?2 := Luu;
Mau?x] :=LuuMaux;
End;
Inc(m);
If ((Time-tg)/18.2)>31 then
Begin
Writeln('"Khong du thoi gian tim thay nghiem tot hon ');
Readln;
Halt;
End
End;
End;
Begin
Khoitri;
Tomau(2);
End;

BEGIN
Clrscr;
{ TaoFile;}
New(Mau);
New(LMau);
Tg := Time;
dem :=0;
NhapFile;
Greedy;
Vet;
Writeln("Nghiem toi uu thay cho nghiem truoc da ghi vao file ',Fo);
END.
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Céch 2 ( Bai lam cta Lé Hong Viét 11CT 1997-1998 )

Uses Crt;

Const Fi ='Bll.inp";
Fo ='Bll.out";
Max =200;

Maxsize=10000;

Type Rec= record
x,y:byte;
end;
Mang = array[l..maxsize] of rec;
Mang?2 = array[1..maxsize] of integer;
Mang3 = array[1..max,1..max] of byte;
Mang4 = array[1..max] of integer;

Var F : text;
don,cot: mang4;
A : “mang;
tt,tm : “mang2;
Mau : mang3;

M,N,K,maxmau : integer;

Procedure docF;
Var i:integer;
Begin
Assign(f,f1);
{$I-}reset(F); {$I+}
If ioresult <>0 then
Begin
writeln('Loi file hoac khong tim thay file +fi);
readln;
Halt;
end;
readln(f,m,n.k);
for 1:=1 to k do
with A"[i] do
read(f,x,y);
close(F);
end;

Procedure Hien;
Var i:integer;
Begin
for i:=1 to k do
with A[i] do
writeln(x,y:4)
end;

Procedure Hienm(Var A:mang3);
var i,j:integer;
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Begin
for i:=1 to m do
begin
for j:==1 ton do
write(mau[i,j]:2);
writeln;
end;
end;

Procedure coc(i,j:integer);
Var c:rec;
p:integer;
Begin
c:=A"i];
AM[i]=AN];
AM[j]=c;
{p:=tt[i];
tt[i]:=tt[j];
tt[j]:=p;}

end;

Procedure trendongcot;

Var i:integer;

Begin
fillchar(don,sizeof(don),0);
fillchar(cot,sizeof(cot),0);
for i:=1 to k do

with A”[i] do
Begin
inc(don[x]);
inc(cot[y]);
end;
end;

Procedure Doidl;

var i:integer;

Begin
fillchar(mau,sizeof(mau),0);
for i:=1 to k do

with A[i] do
mau[x,y]:=1;

end;

Procedure Init;
Begin

Fillchar(tm”,sizeof(tm"),0);
end;

Function dembac(x,y:integer):integer;
Begin

dembac:=don[x]+cot[y];
end;

Function timmax:integer;
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Var i,m,li:integer;
Begin
m:=0;
1i:=0;
fori:=1 to k do
If Mau[A"[i].x,A"[i].y]<>0 then
If tt"[i]>m then
Begin
li:=i1;
m:=tt"[1i];
end;
timmax:=li;
end;

Procedure timbac;
Var i:integer;
Begin
Fillchar(tt",sizeof(tt"),0);
fori:=1 to k do
Begin
tt"[i]:=Dembac(A[1].x,A[i].y);
end
end;

Procedure Bot(x,y:integer);
Begin
dec(Don[x]);
dec(cotly]);
end;

Function Maumin(x,y:byte):integer;
var i:integer;
P:array[1..max*max+1] of byte;
begin
fillchar(p,sizeof(p),0);
fori:=1 to k do
If ((A"[i].x=x) and (A"[i].y<>y)) or ((A"[i].x<>x) and (A"[i].y=y)) then
If Tm”[1]>0 then
P[tm"[i]]:=1;
1:=1;
while p[i]<>0 do inc(i);
maumin:=i;
end;

Procedure Tomau;
var 1,li,j:integer;
Begin
maxmau:=0;
repeat
timbac;
1:=timmax;
If i=0 then break;
J:=maumin(A"[i].x,A"[i].y);
If j>maxmau then maxmau:=j;
Tm"[i]:=;
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Mau[AN[1].x,A[1].y]:=0;

bot(A[i].x,Ai].y);
until false;
end;

Procedure Hienkq;

var i:integer;

Begin
Assign(f,fo);
rewrite(f);
writeln(f,Maxmau);
fori:=1 to k do

writeln(f,tm"[i]);

Close(f);

end;

Procedure Batdau;
Begin

New(a);

New(tt); New(tm);
end;

Procedure Ketthuc;
Begin
dispose(a);
dispose(tt);
end;

Procedure Make;

Begin
doidl;
Hienm(mau);
trendongcot;
Tomau;
Hienkq;

end;

BEGIN
Clrscr;
Batdau;
Init;
DocF;
Hien;
Make;
Ketthuc;

END.
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Céch lam 3 : Bai lam cua Lé Sy Vinh 12 CT - 1997-1998

{ $A+5B+7D+7E+3F-9G_aI+5L+9N'9O_9P_9Q'5R+aS+9T'5V+7X+}

{$M 16384,0,655360}
uses crt;

Const max =201;
maxsize =1000;
TimeOver =182*2;
Input ='bl1.INP";
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Output ='bl1.0Out’;

type mang =array[0..max] of Integer;
Ta =Array[0..max] of “mang;
Tb =Array[0..max] of Integer;

Var a :Ta;
Th, Tc : Tb;
Cx : Array[l..maxsize] of Byte;
M,N,Sd,Csh, Csc , maxmau, Liumaxmau , Time : Longint;

Procedure Read Input;
var f : text;
1,J,X,y : Longint;
begin
assign(f, Input); Reset(f);
ReadIn(F, M, N, sd);
For 1:=0 to N Do New(A[i]);

For 1:=0 to N Do
For j:=0 to m Do A[i]"*[j]:=0;

for i:=1 to Sd do

begin
readIn(f, x,y);
a[y]"[x]=1;
end;
close(f);
end;

Procedure Hienm;
Var 1,j : Longint;
Begin
For i:=n downto 0 Do
Begin
For j:=0 to M Do Write(A[1]"[j]:3);
Writeln,;
End;
Writeln;
End;

procedure GreedyO;
Var 1,j, St : Longint;
Begin
If M>N Then maxmau:=M+1
Else maxmau:=N+1;

St:=0;
For 1:=0 to N Do
Begin
Inc(St);
For j:=0 to M Do
Begin
If A[i]*[j]>0 Then
If St+j>maxmau Then A[i]*[j]:=St+j-maxmau+1
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Else A[i]"[j]:=St+j+1;
End;
End;
maxmau:=maxmau-+l;
End;

Procedure Taomangthc;
Var 1,j : Longint;
begin
for 1:=1 to m do th[i]:=0;
for i:=1 to n do tc[i]:=0;

For i:=0 to N Do
For j:=0 to M Do
Begin
Th[i]:=th[i]+A[i]"[j];
Te[jl=te[j[+ALI[];
End;
end;

procedure timhangmax;
var 1 : Longint;
begin
csh:=0;
Fori:=1 ton Do
if th[i]>th[csh] then csh:=i;
end;

procedure timcotmax;
var 1 : Longint;
begin
csc:=0;
For i:=1 to m Do
if tc[1]>tc[csc] then csc:=i;
end;

procedure lessonl;
Var i,min : Longint;
Begin
min:=0;
For 1:=0 to m do
if (a[csh]*[i]=1) And (tc[i]>min) Then
begin
Csc:=1; min:=tc[i];
end;
End;

Procedure Lesson2;
Var i,min : Longint;
begin
Min:=0;
For 1:=0 to n do
if (a[1]*[csc]=1) and (th[i]>Min) then
Begin
Min:=Th[i]; Csh:=i;
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End;
end;

Procedure Tomaudiem,;
Vari: Longint;
begin
Fillchar(Cx, Sizeof(cx),0);
For 1:=0 to N Do
If A[i]"[csc]>1 Then Cx[ A[i]"[Csc] ]:=1;
For 1:=0 to M Do
IF A[Csh]"[ i]>1 then Cx[ A[Csh]"[i] ]:=1;
1:=1;
Repeat
1:=1+1;
Until Cx[i]=0;
If i>maxmau Then maxmau:=i;
A[Csh]"[Csc]:=i;
Th[Csh]:=Th[Csh]-1;
tc[Csc]:=Tc[Csc]-1;
End;

procedure Greedyl;
Var 1,j : Longint;
Begin
taomangthc;
For i:=1 to Sd Do
Begin
timhangmax;
Timcotmax;
If (A[Csh]*[ Csc]<>1) Then
Begin
If th[csh]>tc[csc] then lessonl
Else lesson2;
End;
ToMaudiem;
If Meml[0:$46¢]-time>TimeOver Then Exit;
End;
End;

Procedure Hienkgq;
Var f, fr : text;
1,x,y : Longint;
Begin
If maxmau<Liumaxmau Then
Begin
Liumaxmau:=maxmau;
Assign(Fr, Output); ReWRite(Fr);
WRiteln(fr, maxmau-1);
Assign(F, Input); Reset(F);
ReadIn(f, M,N, Sd);
For i:=1 to Sd Do
Begin
ReadIn(F, x,y);
Writeln(fr, a[ y][ x ]-1);
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End;
Close(F);
Close(Fr);
End;
End;

procedure GiaiPhong;
Var i : byte;
Begin
For 1:=0 to N Do Dispose(A[1]);
End;

begin
Clrscr;
Time:=Meml[0:$46¢];
liumaxmau:=maxint;

Read Input;
GreedyO;
Hienkq;
GiaiPhong;

Maxmau:=1;
Read Input;
Greedy|;
If meml[0:$46¢]-Time<TimeOver Then Hienkq;
GiaiPhong;
end.

CHUONG I : DUYET KHONG PE QUI
I/ Nhéan xét :

Cac chuong trinh c6 thé viét dudi dang “ Duyét bang dé quy “ khi n6 phai thuc hién nhiém vu P
c6 hinh thue d€ quy sau day :

P=(NéuB,thiS ;Néu By thi P)

trong d6 S 1a mot $6 cong viéc phai thyc hién khi co diéu kién két thuc B, cua dé quy , con By 1a diéu
kién can dé thuc hién nhiém vu P ¢ budc thir k . Trong mdi budc goi thuc hién P thi diéu kién By duoc
thu hep dan dé dén t6i tinh trang két thic Byctia qua trinh duyét .

Song do chuong trinh dé quy duogc t6 chirc bang Stack (ngin xép) trong bd nhé o kich thudce tdi
da 1a 16kb nén khi gip nhitng chwong trinh dé quy qua sau thudng bi tran Stack ciia bd nhd ( ngin xép
cua chuong trinh d¢é quy khong du chtra cac ham va thu tuc dé quy ctia né ) . Trong nhiing truong hop
nhu thé , nguoi ta thudng chuyén sang chuong trinh viét dudi dang “Duyét khong dé qui « thay dé quy
bang vong lip , dua vao cong thirc sau :

P=(Gy ; Trong khi By thi Py)

Go : mot sO 1énh gan tri ban dau
B : di€u kién can d¢ thuc hi¢n cong viéc Py

11/ Mét sb thi du :
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Thi du 1 : Xay dung ham Fibonaci bang d¢ quy va khong d¢ quy

Function Fibonaci(N : Integer) : Integer;

Begin
If N=0 then Fibonaci =1 {N=0 hoic N=1 14 diéu kién B, }
Else
If N=1 then Fibonaci =1
Else {N>=2 1a diéu kién By}
Fibonaci := Fibonaci(N-1)+ Fibonaci(N-2)
End;

Function Fibonaci(N : Integer) : Integer;
Var 1,p,U0,Ul : Integer;

Begin
1:=0;
U0 :=0;
Ul =1;
While i< N do
Begin
Inc(i);
p = Ul;
Ul :=U0+Ul;
U0 =p;
End;
Fibonaci := p;
End;

Thi du 2 : Sap xép mang bang thuat toan QuickSort :

Kiéu dé quy

Program QSort;
{$R-,S-}
Uses Crt;
Const Max =30000;
Type List = Array[l..Max] of Integer;
Var Data : List
I : Integer;

Procedure QuickSort(Var A: List; Lo, Hi: Integer);
Procedure Sort(L, r: Integer);
Var 1, j, x, y: integer;

Begin
1:=L;
j=r
x :=a[(L+r) DIV 2];
Repeat

While a[i] <xdoi:=1+1;
While x <a[j]doj:=j-1;

Ifi <=j then

Begin
y = afil;
alil = a[j;
ajl =y
1:=1+1;
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j=j-L
End;
until i > j;
If L <j then Sort(L, j);
If i <r then Sort(i, r);
End;
Begin
Sort(Lo,Hi);
End;

BEGIN {QSort}
Write('Hién dang tao ',max ,' s6 ngau nhién...");
Randomize;
Fori:=1 to Max do Data[i1] := Random(30000);
Writeln,;
Write('Hién dang sip xép céc sd...");
QuickSort(Data, 1, Max);

Writeln;
Fori:=1 to Max do Write(Data[i]:8);
Readln;
END.
Kiéu khéng dé quy
Uses Crt;
Const MN =4000;
Type cs =1..MN;
Pt = Record
ma : Cs;
gt : Integer;

End;
M1 = Array[1..MN] of pt;
M2 = Array[1..MN] of Record tr,ph : c¢s End;
Var 1N : CS;

A : M1,
B : M2;
Procedure H;
Var s,1,j,tr,ph : CS;
X : Integer;
coc . Pt;
Begin
s=1; {Cong viéc Go: Nap phan tir thir nhat vao Stack B}
B[s].tr :=1;
B[s].ph :=N;
Repeat {Thuc hién cho dén gip diéu kién két thiic B o: Stack rong ( s=0)}
tr := B[s].tr; { Lay 1 phan tir & dinh Stack }
ph := B[s].ph;
Dec(s);
Repeat { Diéu kién thyc hién 1 lan sap xép 1a : tr<ph }
1:=tr;
Jj=ph;
X := A[(tr+ph) div 2].gt;
Repeat

While A[i].gt<x do inc(i);
While A[j].gt>x do dec(j);
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If i<=j then
Begin
coc := AJi];
Ali] = A[jl;
Alj] :=coc;
Inc(i);
Dec(j);
End;
Until i>j;
If i<ph then
Begin
Inc(s);
B[s].tr :=1;
B[s].ph :=ph;
End;
ph:=j;
Until tr >= ph;
Until s = 0;
End;
Procedure DocF;
Const Fi = 'gsort0dq.txt';
Var F :Text;i:cs;
Begin
Assign(F,Fi);
Reset(F);
Readln(F,N);
For i:=1 to N do
Begin
ReadIn(F,A[i].gt);
Ali]l.ma:=1i;
End;
Close(F);
End;
Procedure Hienkgq;
Vari: Cs;
Begin
For i:=1 to N do Write(A[i].ma:4);
Writeln;
For i:=1 to N do Write(A[i].gt:4);
End;
Procedure TaoF;
Const Fi ='gsort0dq.txt';
Var F :Text;i:cs;
Begin
Assign(F,Fi);
ReWrite(F);
N :=4000;
Writeln(F,N);
For i:=1 to N div 2 do Writeln(F,1);
For i:= N div 2+1 to N do Writeln(F,i-(N div 2));
Close(F);
End;
Begin
TaoF;
DocF;
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H;
Hienkq;
End.

Thidu 3 :
Cho 3 ky tur A,B,C . Hay tao xau c6 d¢ dai M<=250 chi chtra 3 ky tu nay co tinh chét : Khong c6 2 xau
con lién nhau bang nhau .

Kiéu dé quy
Uses Crt;
Const N =20;
Var S : String;
Function Kt(S : String) : Boolean;
Var i,j : Byte;
Begin
Kt := True;

For i:=1 to Length(S) div 2 do
For j:=1 to Length(S)- 2*i+1 do
If Copy(8S,j,1)=Copy(S,j+i,1) then
Begin
Kt := False;
Exit;
End;
End;
Procedure Tao(S : String);
Var ch : Char;
Begin
If Length(S)=N then
Begin
Writeln(S);
Readln;
Halt;
End;
For ch:='A'"to 'C'do  { Khdi tao moi kha nang }
Begin
S := S+ch; { Thtr chon 1 kha nang }
If Kt(S) then Tao(S) {Néu thoa man diéu kién thi tim tiép }
Else Delete(S,Length(S),1); {Néu khong thi tra vé trang thai cii}
End;
End;
BEGIN
Clrscr;
S="
Tao(S);
END.

Cach giai d¢ quy ¢ trén chi ap dung duoc khi Length(S)<=20 . Sau day la cach giai khong dé quy , c6 thé
ap dung voi S ¢6 Length(S) <=250 .

Kiéu khéng dé quy

Uses Crt;

Const Max =100;{ co the toi 250 }
Var A : Array[1..Max] of Integer;
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S : String;
1,] : Integer;
Function Duoc(S : String):Boolean;
Var i, : Integer;
S1,S2 : String;
Begin
Duoc := False;
S1 ="
S2 ="
For 1:=1 to Length(S) div 2 do { do dai cua cac xau con }
Begin
For j:=1 to (Length(S)-2*i+1) do { diem dau cua xau con S1 }
Begin
S1 := Copy(S,j,1);
S2 = Copy(S,j+i,i);
If S1=S2 then Exit;
End;
End;
Duoc := True;
End;
Procedure Tim;
Begin
For i:=1 to Max do A[i] = 1;
1:=1;
S :="A"
While (Length(S)<Max) and (i>0) do
Begin
If A[i]<4 then { A[i]<4 cho biét con ky tu cho vao S[i+1] }
Begin
If Duoc(S+Char(A[i]+64)) then
Begin
S := S + Char(A[i]+64);
Ali] = A[i]+1;
Inc(i);
End
Else
Inc(A[i]);
End

Else { A[i]=4 : moi ki tu'A",'B','C' cho vao S[i+1] khong
thanh cong, phai x6a S[i] di, quay lui }
Begin
Delete(S,Length(S),1);
Ali]:=1;
Dec(i);
End;
End;
Writeln;
If i=0 then Writeln('Khong co xau dai ', Max , ' thoa man ')
Else Writeln(s);
End;
BEGIN
Clrscr;
Tim;
Readln;
END.
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BAI TAP VE NHA

1) Viét chuong trinh tao cac hoan vi ctia bo (1,2,3,....9) bang duyét khong dé qui
2) X4u nhi phén 1a xau chi chira cac ky tw 1 va 0 . Xau nhi phan S duoc goi 1a khong lp bac L néu : Cac
xau con c6 do dai L caa né déu khac nhau tirng d61 mdt . Xau nhi phan khong lap bac L duoc goi 1a cuc
dai néu viéc bd xung vao bén trai hodc bén phai cua xau mot ky tu 1 hodc 0 thi s€ phé vo tinh khong 1ap
bac L cua xau .

Viét chuong trinh x4c dinh xau nhi phan khong 1ap bac L cuc dai, ngén nhét béng duyét d¢ qui va
duyét khong dé quy .

Cho mét bang hinh chir nhat kich thuéc MxN , M,N nguyén duong , ( M,N<=50) . Hinh chir nhat nay
dugc chia thinh MxN 6 vudng bang nhau boi cac dudong song song véi cac canh trén 6 vuong [i,j] ghi s6
Al1,j]<=50 , tir bang A ta 13p bang B ma B[i,j] duoc tinh nhu sau : Biéu dién Ali,j] thanh tong nh1eu nhat
cac sO nguyén t6 trong do6 c6 nhiéu nhat 1 s6 dugc xuét hién nhiéu nhat 1a 2 1an ,B[i,j] bang s s6 hang
ctia biéu dién nay ké ca s6 boi .Vi du : A[i,j] = 10 = 2+3+5 thi B[1,j]=3 , A[i,j]=12 = 2+2+3+5 thi B[i,j]=4

1) Nhép tir File INPUT.TXT trong do dong dau ghi 2 sb M,N . M dong sau ghi M dong cua mang
A(Khong can kiém tra dir liéu ) ghi ra File OUT.TXT mang B , moi dong 1 dong cta bang .
2) Tim hinh chir nhat 16n nhat gdom cac 6 cia bang B ghi cac s6 nhu nhau .

BAI CHUA

Bail :
Kiéu dé quy
Uses Crt;
Const N =9,

TF = 'hoanvi.txt";
Type TS = String[N];
Var S . TS;

d,Lt :Longint;

F : Text;

T : LongInt Absolute $0000:$046C;
Procedure Doi(Var a,b : Char);

Var p : Char;

Begin

p:=aja:=b; b:==p;

End;

Procedure Hien(S : TS);
Begin
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Inc(d); Write(F,S," ');
If (d mod 10 = 0) then Writeln(F);
End;
Procedure Tao(S : String;i : Byte);
Var j : Byte;
p : Char;
Begin
If 1=N then Hien(S);
For j:=i to N do
Begin
Doi(S[i],S[j]);
Tao(S,i1+1);
End;
End;
BEGIN
Clrscr;
S :="123456789";
S := Copy(S,1,N);
d:=0;
LT :=T;
Assign(F,TF);
ReWrite(F);
Tao(S,1);
Close(F);
Writeln(#13#10,'So hoan vila :'.d);
Writeln('Mat thoi gian la : ',((T-Lt)/18.2):10:2," giay');

Readln;
END.
Kiéu khéng dé quy
Uses Crt;
Const Max =9;
Fo ='hoanvi.txt';
Type KI = Array[1..Max] of Integer;
Var F : Text;
N,i,j :Integer;
A% : K1;

dem :Longlnt;

Procedure Tao;
Var j,k : Integer;

Procedure Hien;
Var j : Byte;
Begin
Begin
For j:=1 to N do Write(F,V[j]);Write(F,'");
Inc(dem);
If (dem mod (79 div (N+1))=0) then Writeln(F);
Dec(k);
End
End;

Procedure TaoVk;
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Var Ok : Boolean;
Begin
Repeat
i=1
While V[k]<>V[j] do Inc(j);
If j=k then Ok := True
Else
Begin
Ok := False;
Inc(VIK]);
End
Until Ok;
End;

Begin
Assign(F,Fo);
ReWrite(F);
For k:=1 to N do V[k] :=-1;
V[l]:=1;
k :=2;
Repeat
If k>N then Hien
Else
If V[k]=-1 then
Begin
Vik] :=1;
TaoVk;
Inc(k);
End
Else
Begin
Inc(VIK]);
TaoVk;
If V[k]<=N then Inc(k)
Else
Begin
VIk] =-1;
Dec(k);
End;
End;
Until k=0;
End;

BEGIN

Repeat
Clrscr;
dem :=0;
Write('Tao cac hoan vi cua N chu so lien tiep 1..N . Nhap N =");
ReadIn(N);
Tao;
Writeln(F);
Writeln(F,'So hoan vi la : ',dem );
Close(F);
Writeln('"ESC thoat '),

Until ReadKey=#27;
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END.

Bai2:
Kiéu dé quy

Uses Crt;
Const Max =13;
Var L : Byte;
S : String;
Procedure Nhap;
Var Ok : Boolean;
Begin
Write("Nhap bac L cua xau nhi phan khong lap , L =");
Repeat
{$i-}ReadIn(L);{$i+}
Ok := (Ioresult=0) and (L<=Max);
If Not Ok then Writeln('Nhap lai ');
Until Ok;
End;
Procedure Taoxau;
Function Ktral(S : String): Boolean;

Var i,j : Byte;
Begin
Ktral ;= True;

If Length(S)>=L then
For i:=1 to Length(S)-L+1 do
For j:=1+1 to length(S)-L+1 do
If copy(S,i,L)=copy(S,j,L) then

Begin
Ktral := False;
Exit;
End;
End;
Function Ktra2: Boolean;
Begin

Ktra2 := False;
If (Not Ktral('0'+S)) and (Not Ktral('1'+S)) and
(Not Ktral(S+'0")) and (Not Ktral(S+'1")) then
Ktra2 := True;
End;
Procedure Tim;
Vari: Byte;
Begin
If Ktra2 then
Begin
Writeln("Xau nhi phan khong lap bac L cuc dai, ngan nhat : ');
Writeln(S);
Exit;
End;
For1:=0to 1 do
Begin
S := S+Char(i+48);
If Ktral(S) then Tim
Else Delete(S,length(S),1);
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End;
End;
Begin
S="
Tim;
End;
BEGIN
Clrscr;
Repeat
Nhap;
Taoxau;
Writeln('"ESC thoat ... ");
Until Readkey=#27;
END.

Kiéu khéng dé quy

Uses Crt;
Const Max =255;
Var L : Byte;
S : String;
Procedure Nhap;
Var Ok : Boolean;
Begin
Write('Nhap bac L cua xau nhi phan khong lap , L =");
Repeat
{$i-}ReadIn(L);{S$i+}
Ok := (Ioresult=0) and (L<=Max);
If Not Ok then Writeln('Nhap lai ');
Until Ok;
End;
Procedure Taoxau;
Function Ktral(S : String): Boolean;

Var i,j : Byte;
Begin
Ktral := True;

If Length(S)>=L then
For 1:=1 to Length(S)-L+1 do
For j:=i+1 to length(S)-L+1 do
If copy(S,i,L)=copy(8S,j,L) then

Begin
Ktral := False;
Exit;
End;
End;
Function Ktra2: Boolean;
Begin

Ktra2 := False;
If (Not Ktral('0'+S)) and (Not Ktral('1'+S)) and
(Not Ktral(S+'0")) and (Not Ktral(S+'1")) then
Ktra2 ;= True;
End;
Procedure Tim;

Var i,k : Byte;

Ok : Boolean;
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Begin
S="
Repeat
Ok := False;
1:=0;
While (i<2) and (Not Ok) do
Begin
Ok := Ktral (S+char(i+48));
If Ok then S :=S + Char(i+48);
Inc(i);
End;
Until Ktra2;
End;
Begin
S:="
Tim;
Writeln(S);
End;
BEGIN
Repeat
Clrscr;
Nhap;
Taoxau;
Writeln('"ESC thoat ... ");
Until Readkey=#27;
END.

PHAN 2 : DO THI OLE, NUA OLE
CHU TRINH OLE - CHU TRINH HAMINTON

1/ Dinh nghia :

1 - Trong dd thi vo hudéng : Puong di qua tht ca cic canh, mdi canh qua dang 1 lan , goi la duong di
Euler. Chu trinh di qua tat ca cac canh, moi canh qua ding 1 l1an , goi la chu trinh Euler.

2 - DS thi v6 hudng c6 duong di Euler goi 1a db thi nira Euler
D06 thi vo hudng co6 chu trinh Euler goi 1a d6 thi Euler

3 - Dinh l‘y' Euler : Db thi vo hu’érng,lién‘théng G la d6 thi Euler khi va chi khi moi dinh déu c6 bac chin .
D06 thi v hudng , lién thong 1a do thi nira Ole khi va chi khi n6 c6 khong qua 2 dinh bac 1é .

4 - Trong d6 thi c6 huéng : Mach di qua moi cung, mdi cung chi 1 1an goi 1a mach Euler
D6 thi c6 hudng , néu tai moi dinh s6 cung di vao bang s6 cung di ra thi ta goi do thi nay la twa doi xung .
Dinh [y : D6 thi ¢6 hudng,lién thong va tua doi xting thi c6 mach Euler

5 - Trong d6 thi c6 hudng : Mach di qua tat ca cac dinh , mdi dinh chi 1 1an , goi 1a mach Haminton ; néu
mach nay dong thi goi 1a mach dong Haminton . Day chuyén don di qua tat ca cac dinh , moi dinh chi 1
lan , goi 1a day chuyén don Haminton . d6 thi goi 1a nira Haminton .

6 - Trong dd thi vo hudng : Pudng di qua tit ca cic dinh , mdi dinh chi 1 1an , goi 1a duong di Haminton ;
chu trinh di qua tat ca cac dinh , moi dinh chi 1 lan ( trir dinh dau trung dinh cudi ) goi 1a chu trinh
Haminton ; do thi twong g cling goi 1a d6 thi nra Haminton (v6 hudng ) hoac Haminton (v6 hudng )

7 - Pinh I¥_: (Koric) Néu d6 thi day du ( gitra 2 dinh bat ky déu c6 it nhat 1 cung ) thi ton tai mach
Haminton
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8 - Dinh 1y - (Dirak) Pon d6 thi vo huéng G ¢6 n dinh (n>=3) ¢ bac ciia moi dinh déu >= n/2 thi 46 thi
la Haminton.

Db thi c6 huéng G c6 n dinh (n>=3) lién thong manh va c6 ban bac vao , ban béc ra cia moi dinh
déu >=n/2 thi d thi 1a Haminton.

9-Dinhly :

Néu dinh x chi co cung di ra thi moi mach Haminton c6 dinh x la mut dau tién

Néu dinh y chi c6 cung di vao thi moi mach Haminton c¢é dinh y 1a mut cudi ciing

10 - Pink Iy : Néu x 1a dinh treo ( chi ¢6 1 cung duy nhat dinh v&i no - di t61 n6 hodc tir no6 di ra - ) thi
moi duong di Haminton M déu c6 mut dau tién hodc cudi cing 1a x . Dinh k& véi x trong do thi G ciing 1a
dinh ké véi x trong mach Haminton M

I1 / Thuét toén Fleury tim chu trinh Euler ( trong do thi vé huéng ):

Bwéce 1 : Xuat phat tir 1 dinh x; tuy ¥ .

Budc 2 : Vong lap

+ Chon 1 canh xuit phat tr x ; téi X « c6 tinh chét : néu x04 no6 khoi dd thi thi phén dd thi con lai
van lién thong . ( goi 14 tinh chat A )

+ Xoa canh da chon .

+ Gan Xi =X«

+ Budc 2 dugc 1ap cho dén khi khong chon dugce canh c6 tinh chit A néu trén ; luc nay hodc la hét
canh , hodc canh d6 la ciu sang vung lién thong mai . Néu hét canh thi két thuc con khong thi sang budc
3

Buée 3 : Qua cau , xod diém c6 1ap ( hodc xur 1y gian tiép : ting sb ving lién thong ) ,vé budc 2.

111/ Tim dudng di Haminton bang dé quy:

Gia str d3 tim dugc mach k dinh , can bd xung dinh thir k+1 vao chd thich hop ciia mach nay , ta chon 1
trong 3 trudong hop sau :

+ Truong hop 1 : c6 cung néi X VO X thi cho mach di tiép tdi xu

+ Truong hop 2 : ¢6 cung ndi X w1 101 x; thi thém cung (X «1,X 1) vao dau mach

+ Truong hop 3 : soét tir X , vé dau mach cho dén khi gip x ,, ma c¢6 cung n6i X, v6i X, thi chén
vao gitra mach : cung (Xm, Xk+1) va cung (Xi+1,X mr1) , DO cung (Xm ,X m+1)

IV / Bai tdp co ban :

1) Cho d thi v huéng

Cau a ) Tim cac ciu cua do thi .

Cau b ) Hay kiém tra xem :

b1 - C6 phai 1a d6 thi nira Euler khong ? Néu 1a d6 thi nira Euler thi hién duong di Euler
b2 - C6 phai 1a d thi Euler khéng ? Néu 1a d6 thi Euler thi hién chu trinh Euler.

2) Cho db thi c6 huéng . Tim mach Haminton néu c6 .

Bail:

Uses Crt;

Const Max =100;
Fi = 'cau.inp';
Fo ='cau.out';

Type Mang = Array[l..Max,1..max] of Integer;
T Q = Array[l..Max*max] of Byte;
T D = Array[l..Max] of Integer;
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Var A : Mang;
N,sv : Byte;
Q ' T_Q;
D : T Dy
F : Text;
Procedure MoFGhi;
Begin
Assign(F,Fo);
Rewrite(F);
End;
Procedure DocF;
Var F : Text;
1,j : Byte;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,n);
Fori:=1tondo
Begin
For j:=1 to n do Read(F,A[1,]]);
ReadIn(F);
End;
Close(F);
End;
Procedure HienF;
Var 1i,j : Byte;
Begin
Fori:=1tondo
Begin
For j:=1 to n do Write(A[1,]:2);
Writeln;
End;
End;
Procedure Loang(i : Byte);
Var dau,cuoij,k : Byte;
Begin
cuoi :=0;
dau =0;
Inc(cuoi);
Q[cuoi] =1;
D[i] :=sv;
While (dau+1<=cuoi) do
Begin
Inc(dau);
J = Q[dau];
For k:=1 to N do
If (D[k]=0) and (A[j,k]=1) then

Begin
Inc(cuoi);
Q[cuoi] :=k;
D[k] =SvV;
End;
End;

End;
Function stplt : Integer;
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Var 1,] : Byte;
Ok : Boolean;
Begin
sv :=0;
FillChar(D,sizeof(D),0);
Repeat
Ok := True;
1 :=0;
For j:=1 ton do
If D[j]=0 then
Begin i := j;Break;End;
If i>0 then
Begin
Inc(sv);
Loang(i);
Ok := False;
End;
Until Ok;
stplt == sv;
End;
Procedure Cau;
Var i, : Byte;
s,s2  : Integer;
Begin
Writeln(F,'Cac cau cua do thi :');
s = stplt;
For i:=1 to n do
Forj:=1tondo
If (A[i,j]=1) then

Begin
AlLj] = 0;
s2 = stplt;

If s2 = s+1 then
Writeln(F,'(,i:2,',',j:2,)");

Alij]:=1;
End;
End;
Function Sobacle : Integer;
Var i : Byte;

sbl : Integer;
Function Bac(i : Byte) : Integer;
Var J,b : Integer;
Begin
b :=0;
For j:=1 to n do Inc(b,A[1,j]);
Bac :=b;
End;
Begin
Sbl :=0;
For i:=1 to n do
If (Bac(i) mod 2 = 1) then Inc(sbl);
Sobacle := sbl;
End;
Procedure ChutrinhEuler;
Var i,j,dem : Byte;
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Lt : Integer;
chtr  : Array[1..Max] of Byte;
Ok : Boolean;
Function Ketthuc : Boolean;
Var 1, : Byte;
Begin
For i:=1 ton do
For j:=i+1 ton do
If A[1,j]=1 then
Begin
Ketthuc := False;
Exit;
End;
Ketthuc := True;
End;
Begin
FillChar(chtr,Sizeof(chtr),0);
1:=1;
dem :=1;
chtr[dem] :=1;
Lt=1;
Repeat
Ok := False;
j=1
While (j<=n) do
Begin
If A[i,j]=1 then
Begin
Ali,j] =0; {xoacanh }
Alj,1] = 0;
If stplt=Lt then { da xoa dung canh khong la cau }
Begin
Inc(dem);
chtr[dem]:=j;
1:=];
Ok := True;
Break;
End
Else { da xoa nham canh la cau, phai xay lai canh}
Begin
Alij] = 1;
Alj,1] =1;
End;
End;
Inc(j);
End;
If Not Ok then
{ Phai qua cau, sang vung lien thong moi }
Begin
Forj:=1tondo { Tim lai caude qua }
If A[i,j]=1 then

Begin
Alij] =0; {Quacau}
Alj,1] =0;
Inc(dem);
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chtr[dem] :=j;
i =J;
Inc(Lt); { Gian tiep xoa diem co lap moi}
Break; { Thoat sang vung moi thi quay ve B2 }

End;

End;

Until Ketthuc;

Writeln(F

,'Chu trinh Euler : ");

For i:=1 to dem-1 do Write(F,chtr[i]:2,' ->');

Writeln(F

End;

,chtr[dem]:2);

Procedure Phanloai;
Var sbl : Integer;
Begin

If stplt>1 then Writeln(F,'Do thi khong lien thong ')

Begin
Writeln(F,'Do thi Euler ');
ChutrinhEuler;
End
Else
If sbl=2 then Writeln(F,'Do thi nua Euler ')
Else
Writeln(F,'Do thi lien thong , khong Euler , khong nua Euler ')
End;
End;
BEGIN
Clrscr;
DocF;
MoFghi;
Cau;
Phanloai;
Close(F);
END.
Bai2:
Uses Crt;
Const Max =20;
Fi ='HMT.inp';
Fo ='HMT.out";
Type Ml = Array[1..Max,1..Max] of 0..1;
M2 = Array[l..max] of Byte;
M3 = Array[l..Max] of Boolean;
Var A s M1,
KQ :M2;
KT 1 M3;
N : Integer;

Else
Begin

sbl := sobacle;
If sbl=0 then

Procedure DocF;

Var

1, : Byte;
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F : Text;
Begin
Assign(F,Fi);
Reset(F);
Read(F,N);
For i:=1 to N do
Begin
For j:=1 to N do Read(F,A[i,j]);
ReadIn(F);
End;
Close(F);
End;
Function Ra(i : Byte) : Boolean;
Var ] : Byte;
Begin
Ra := True;
For j:=1 ton do
If KT[j] and (A[i,j]=1) then Exit;

Ra := False;
End;
Function Vao(i : Byte) : Boolean;
Var ] : Byte;
Begin

Vao = True;
For j:=1 ton do
If KT[j] and (A[j,1]=1) then Exit;

Vao = False;
End;
Procedure HienKQ);
Var ] : Byte;
F : Text;
Begin
Assign(F,Fo);
Rewrite(F);

Writeln(F,'Mach Haminton :');
For j:=1 to N do Write(F,KQ[j]:4);
Close(F);
End;
Procedure Lam;
Var Ok : Boolean;
i,d,c :Byte;
Procedure Tim (i,d : Byte);
Var ] : Byte;
Begin
If d=c then
Begin
HienKgq;
Halt;
End
Else
For j:=1 to N do
If KT[j] and (A[i,j]=1 ) then

Begin
KTI[j] := False;
KQ[d] = j;
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Tim(j,d+1);
KT[j] := True;
End;
End;
Begin
FillChar(KT,Sizeof(KT),True);
OK :=True;
d:=0;
c:=N+1;
While OK do
Begin
Ok := False;
For i:=1 to Ndo {Tim dau mach }
If KT[i] and (Not Vao(i)) and (Ra(i)) then
Begin
Ok := True;
KT[i] := False;
Inc(d);
Kq[d] =1;
End
Else {Tim cuoi mach }
If KT[i] and (Vao(i)) and (Not Ra(i)) then
Begin
Ok := True;
KT[i] := False;
Dec(c);
Kqfc] ==1;
End
End;
If d=0 then Tim(1,1) { Tiep tuc tim tu dau mach }
Else
Tim(Kq[d],d+1); { Tiep tuc tim tu giua mach }
End;
BEGIN
Repeat
Clrscr;
DocF;
Lam;
Writeln("Khong ton tai mach Haminton ! . An phim ESC : thoat ');
Until ReadKey=#27;
END.

BAI TAP

1) Tim mach Euler trong db thi c¢6 huéng,lién thong,tua d6i xtmng .
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2 ) Trong mot nha may hoa chét , chi ding 1 thiét bi san xut ( thi du nhu : 10 phan tng hoa chét ) dé lan
luot diéu ché N hoa chat , mdi 1an chuyén tir cong viéc diéu ché hoa chat H; sang diéu ché hoa chat méi
14 Hy ,phéi diéu chinh lai thiét bi san xuét cho phu hop diéu ché hoa chit méi . Goi chi phi diéu chinh ti
Hi sang Hi 1a P i . Gia sur chi phi diéu chinh Py chi nhan gia tri 0 ,1 v0i y nghia : Py=0 néu khong phal
diéu chinh , Py =1 néu phai diéu chinh. Hay tim mot quy trinh san xuét , dé san xuat dii N hoa chat , mdi
hoé chét 1 1an , ma khong tdn chi phi diéu chinh thiét bi san xuit .

3) Mot nha may in st dung 2 may A va B dé hoan thanh N cudn sach : May A in sach , may B dong sach
. Thot gian lam cudn sach k trén may A va B tuong tmng la a, va by (k=1..n) voi didu klen phai qua may A
r0i mé&i qua may B ( in cudn sach k xong roi moi dong nd ). Nguoi ta chimg minh duge dinh 1y sau : Néu
Min{ay , bn}<=Min{a u , bi} thi phai lam cudn sach k trude cudén m
Hay tim mot trinh tu in sach dé tong thoi gian cho doi ctia may B 14 it nhat .

Goi ¥ : Mbi cudn sach 13 1 dinh d6 thi , thr tw in 13 cung .

Tur bang A,B, dua vao dinh 1y trén , 1ap dd thi G, cung (k,m) thé hién cudn sach k lam trude cudn
sachm .

Vi phai hoan thanh toan bg céac cudn sach nén ta phai tim mach Haminton cua dd thi .

Thi du :
/T A B
1 0.5 1
2 2 1.5
3 1.5 1 — D
4 2 3

Min(al,b4) = 0.5 Min(a4,bl)=1 Do d6 sach I lam trude sach 4
Pép s0 : Thir ty 1am céc cuon sach theo mach Haminton :

4) Tim x4u nhi phan dai nhat ma moi x4u con gém k ki ty lién tiép ctia n6 chi xuat hién dung 1 lan
Goi y : Bai toan tim mach Euler , tao dd thi gém 2%!dinh 13 cdc x4u nhi phan g@)m k-1 ki tu 0,1 ; cac cung
1a x4u nhi phan k ki ty duogc lap theo quy tic :
Néu cung (i,j) 13 Xau (a1a,...a:.1,a:) thi dinh i 13 x4u (a,a,...a1.), dinh j 13 x4u (a,as...a)
Thi du : cung (i,j) =0001 thi dinh i 1a 000 , dinh j 14 001 .
Do do thi lién thong va gia dbi xtirng nén tdn tai mach Euler ,tir d6 theo mach tao duoc xau nhi
phan thoa man dé bai (xau nay dai 2" ki ty )
Chu ¥ : Dé giai bai toan 3 ( N chi tiét may trén 2 may ) con thuat toan JonhSon

Tén chi tiét 1 2 3 4

Thoit gian trén may A 0.5 2 1.5 2
Thoi gian trén may B 1 1.5 1 3
Thir tyr thuc hién céc chi tiét 1 4 3

Tim gia tri nho nhit trong tat ca cac gia tri thoi gian thyc hién trén may A , may B cua cac chi tiét
con lai , néu gia tri nho nhét ndy thudc vé may A thi xép tiép tén chi tiét may vao doan dau hanh trinh ,
nguoc lai néu thudc vé may B thi xép tiép tén chi tiét may vao phan cudi hanh trinh , s& dwoc két qua 1a
dong 4 trong bang trén : 1 >4 > 2 — 3

5) Cho @6 thi c6 huéng, lién thong , tya d6i xtng , trén mdi cung (i,k) c6 trong s Ciy 13 chi phi tir dinh i
td1 dinh k . Tim mach Haminton c6 tong chi phi Ia it nhat .

Goi y : Dung phuong phap quy hoach dong : Giai bai toan kich cd 16n dua vao bai toan tuong tu nhung
c6 kich ¢& nho hon bang cong thire sau :
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G(i,T) =Min { Cix + G(k, T-[k] ) }

i : dinh cudi cia hanh trinh trong giai doan dang tim dinh k tiép theo , T : tap dinh con lai chua qua .

Theo cong thirc nay, ta tim duwoc G( 1, T-[ 1]) néu biét G(k , T- [1,k] ) V k e T-[1] ,dé biét G(k , T-
[1,k]) ta lai tim G(j, T- [1,k,j]) .... qua trinh tiép tuc cho dén khi dinh cudi ciing ctia hanh trinh 1a dinh i
va tap cac dinh con lai 1a tap & , khi d6 ta qui wéc G(1, ) 1a C i, vi toi dinh cudi cung 13 i thi chi con
canh (i,1 ) chua qua .

Thidu :

Ma k 10
1k 2

5

/ 3 15 9 8
G2, O)=5
G, \ 3
G(l,

Puongdi:1 >2->3->1

tran C(3,3)

0 10 15

5
3 8 0
G@3, D )=3

[3])=Cast+ G(3, @ )=12; G(3,[2])=C+G(2,2)=13
[2,3)=Min{Cis+ G(2,[3]), C1s+G(3,[2])=22

Bai 1 ) Loi giai Lé Hong Viét (11 CT 1997-98 ) :

{$A+,B-,D+,E+F-,G-I-L+N-,0-P-,Q-,R-, S+, T- V+ X+}
{$M 16384,0,655360}
Program MachEuler;
Uses crt;

Const Max =100;

Type

Fi ='Euler.inp’;
Fo = 'Euler.out’;

Mtk = Array[l..max,1..max] of 0..1;

MQ = Array[l..max] of byte;

Mdd = Array[l..max+1] of boolean;
Mkq = Array[l..max]ofrecord d,c : Byte; end;

Msc = Array[l..max] of byte;

Var A - Mtk;
N,maxkq : Byte;
Kq : Mkgq;
Sc : Misc;

Procedure Docf;

Var F : Text;
1,) : Byte;

Begin

Assign(F,Fi);
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Reset(F);
If Toresult<>0 then
Begin
Writeln('Loi file hoac khong tim thay file ',Fi);
Readln;
Halt;
End;
Readln(f,n);
For i:=1 ton do
Begin
For j:=1 ton do
Begin
Read(f,a[i,j]);
If A[i,j]=1 then inc(sc[1]);
End;
ReadIn(f);
End;
Close(f);
end;

Function Slt:byte;
Var Q : Mq;
Dx : Mdd;
d,c.i,,lt: Byte;
TT : Boolean;
Begin
Lt:=0;
TT:=false;
Fillchar(dx,sizeof(dx),false);
1:=1;
Repeat
1:=1;
While dx[i] do inc(i);
If i>n then tt:=true;

If not tt then
Begin
D:=0;c:=1;q[c]:=1;dx[i]:=true;
While D<c do
Begin
Inc(d);

For i:=1 to n do
If ((a[q[d],i]=1) or (A[1,q[d]]=1) ) and (not dx[i]) then

Begin
Inc(c);
Qle]:=1;
Dx[1]:=true;
End;
End;
Inc(1t);
End;
Until tt=true;
Slt:=It;

end;

Function Euler:boolean;
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Var i,j,va,ra:byte;
Begin
Euler:=false;
If slt<>1 then exit;
For i:=1 ton do
Begin
Ra:=0;Va:=0;
For j:=1 ton do
Begin
If a[1,j]=1 then inc(ra);
If a[j,i]=1 then inc(va);
end;
If Ra<>va then exit;
End;
Euler:=true;
End;

Function Con:boolean;
Var 1,:byte;
Begin

Con:=true;

For 1:=1 ton do

For j:=1 ton do
If A[i,j]=1 then exit;

Con:=false;

end;

Procedure TimMachEuler;
Var 1,j,dd,lltlil,]j1 : Integer;
Tt,ttl : Boolean;
Begin
Dd:=0;
I.=1;
Llt:=slt;
While con do
Begin
=1
Repeat
While j<=n do
If (a[i,j]=1) {or (a[j,i]=1) }then
Begin
a[i,j]:=0;
If (sLt<>llt) then
Begin
lil:=i1;
j1:=y;
Alijl:=1;
inc(dd);
inc(j);
End
Else
Begin
inc(maxKq);
Kq[maxkq].D:=i;
Kq[maxkq].C:=j;

uigeli.xyz Trang 191



uigeli.xyz
Dec(sc[i]);
1:=j;
=1
dd:=0;
Break;
End;
End
Else inc(j);
If dd>=sc[i] then
Begin
1:=lil;
J1=Nh1;
inc(maxKq);
Kqg[maxkq].D:=i;
Kq[maxkq].C:=j;
Dec(sc[i]);
Al1,j]:=0;
Dec(sc[i]);
1=];
11t:=slt;
If i=1 then break;
dd:=0;
End;
j=1
Until (dd=sc[i])
End;
End;

Procedure Hien;
Var F : Text;
1 : Integer;
Begin
Assign(f,fo);
Rewrite(f);
For i:=1 to maxkq do
Writeln(f)kq[1].d:4,kq[1].c:4);
Close(F);
end;

BEGIN
Clrscr;
DocF;
If not Euler then

Begin

Writeln('Do thi khong phai Euler');
Readln;
Halt;

End;
TimMachEuler;
Hien;

END.

Bai 3 ) Giai bang thuat toan JonhSon :
{$A+ B-,D+,E+F-,G-I-,L+N-,0-,P-,Q-R+,S+,T- V+X+}
{$M 16384,0,655360}
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Program Js;
Uses crt;
const max=100;
Fi='"Johnson.inp'";
Fo='Johnson.out'";

Type mang=array|[1..2,1..max] of Real;
MKg=array[1..max] of Byte;
Mdx=array[1..max] of boolean;

Var A:mang;
Kq:Mkq;
Dx:Mdx;
N:byte;

Procedure DocF;
Var fitext;
1,j:byte;
Begin
Assign(f,f1);
reset(f);
Readln(f,n);
For j:=1 ton do
begin
For i:=1 to 2 do
Read(f,a[1,j]);
readlIn(f);
end;
close(f);
end;

Function Min(var p:Byte): Byte;
Var i,j,lc:byte;Lgt : Real;
Begin
Lgt:=MaxInt;
Fori:=1to 2 do
For j:=1 ton do
If (a[i,j]<Igt) and not dx[j] then
Begin
P:=i;
lc:=j;
Lgt:=a[i,];
end;
Min:=Ic;
end;

Procedure Xepmay;

Var 1,J,d,c,dem:byte;

Begin
Fillchar(Dx,sizeof(dx),false);
D:=0;C:=n+1;
repeat

J:=min(i);
If i=1 then
Begin
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Inc(d);
Kq[d]=j;
Dx[j]:=true;

end

else

Begin
dec(c);
Kq[c]:=j;
Dx[j]:=true;

end;

until d=c-1;
end;

Procedure Hien;

Var f:text;
1:byte;

Begin
Assign(f,fo);
rewrite(f);
Fori:=1 ton do

Write(f,Kq[1]:4);

close(f);

end;

BEGIN
Clrscr;
DocF;
Xepmay;
Hien;

END.

Bai4)
Céch 1 : ap dung bai tim mach Euler ( bai 1) cho db thi c6 (1 shl (n-1)).(1 shl (n-1)) dinh dwoc xdy dung
nhu dd néu & phan huéng dan ngay sau dé bai .
Céch 2 : D¢ quy xay dung diy nhi phan X gdm 2" +n-1 60,1 :

+ n phén ttr dau 1a 0

+ phan tir thri (n+1 <=i<= 2"+n-1) chon trong 2 kha ning 0,1 sao cho dy :
X[i-n+1], X[i-n+2], ..., X[i] 1a 1 dy nhi phan c6 n phan tir chua c6 mit 1an nao ké tir vi tri 1 t6i i .
Céch 3 : Nhu cach 2 , nhung dung vong ldp thay dé quy .

Céch 1 chuong trinh chi chay té1 N =7
Cach 2 chuong trinh chi chay toi N = 10
Céch 3 chuong trinh c6 thé chay té1 N =15

Loi gidi bai 4 (cach 2) :

{$A+9B_7D+9E+9F_9G'7I+5L+5N'70'5P-5Q_5R+5S+9T_aV+)X+}
{$M 16384,0,655360} o
{ Cach giai d¢ quy , xay dung xau nhi phan dai (2 " + N-1) thod man yéu cau de bai.}

Uses Crt;
Const Max =1 Shl10;
Output = 'MachOle.dat’;

Type Mang = Array[0..max] of Shortint;
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TroM
A,Dd
N

F

1
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= "Mang;
: TroM;
: Byte;
: Text;
: Integer;

Procedure Nhap;

Begin

Write('Nhap N : '); Readln(N); End;

Function Tinh(k : Word) : Word;

Var
Begin

End;

x,1 : Integer;

x:=0;

For i:=k Downto k-N+1 Do

If A7[i]=1 then x:=x or (1 Shl (k-1));
Tinh:=x;

Procedure GhiF;

Begin

End;

Assign(f,Output); Rewrite(F);
WRiteln(F,'Do dai cua xau : ',1 Shl N+N-1 );
For i:=1 to 1 Shl N+N-1 do Write(F,A"[i]);
Writeln(F);

Close(?);

Halt;

Procedure Xaydung(i : Integer);
Var |

Begin

End;

gt

: Byte;
: Integer;

If i>((1 SHL N)+N-1) then GhiF

Else

For j:=0to 1 do
If A7[i]=-1 then

Begin

End;

BEGIN

Clrscr;

AN = ;
GT := Tinh(1);

Inc(DDMNGTY);

If DD GT]=1 then Xaydung(i+1);
Dec(DDMNGTY));

AN1] = -1;

New(A);

New(DD);
Nhap;

Fillchar(A”,Sizeof(A"),0);

For i:=N+1 to 1 Shl N+N-1 do A"[1]:=-1;
Fillchar(DD",Sizeof(DD"),0);

DDM0] :=1;

Xaydung(N+1);
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Dispose(A);
Dispose(DD);
END.

Sau ddy 1a chuong trinh gidi bai 4 (cich 3) : ( Loi gidi Lé S§ Vinh - 12 CT 1997-1998 )

{$A+,B-,D+,E+ F-,G-I+,L+N-,0-,P- Q-,R+,S+,T- V+ X+}
{$M 16384,0,655360}
Uses Crt;
Const Max =1 Shl 14+15;
Output =";

Type Mang = Array[0..max] of Shortint;

Var A,Dd :Mang;
N : Byte;
F : Text;

Procedure Nhap;
Begin
Write('Nhap K : '); Readln(N);
End;

Function Tinh(k : Word) : Word;

Var x,1 : Word;

Begin
x:=0;
For 1:=k downto k-N+1 do

If A[i]=1 then x:=x or (1 Shl (k-1));

Tinh:=x;

End;

Procedure Working;
Var 1, Gt :Word;
F : Text;
Begin
Fillchar(dd,Sizeof(dd),0);
Fillchar(A,Sizeof(a),0);
For 1:=N+1 to 1 Shl N+N-1 do A[i]:=-1;
Dd[0]:=1;
1:=N+1;
While i<=1 Shl N+N-1 do
Begin
If A[i]=1 Then
Begin
Ali]:=-1; Dec(i);
End
Else
Begin
If A[i]>-1 then Dec(Dd[Tinh(i)]);
Al1]:=A[i]+1;
Gt:=Tinh(1);
Inc(dd[Gt]);
If dd[Gt]<=1 then i:=i+1;
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End;
End;
Assign(f,0Output); Rewrite(F);
WRiteln(F,1 Shl N+N-1);
For i:=1 to 1 Shl N+N-1 Do Write(F,A[i]);
Close(?);
End;

BEGIN
Clrscr;
Nhap;
Working;
END.

Bai5:
Sau day la 2 cach gidi cia Pham pht Trung 11CT 1997-1998

Cdach 1 : Dé quy ( chi chay voi db thi s6 dinh nho ) .
Program Haminton;

Uses Crt;

Const Fi ='Haminton.dat';
Fo ='Vet.out';
max = 100;

Var A : Array [l..max,]..max] Of Integer;
TT : Array [1..max] Of 0..1;
Kq,Lkq : Array [1..max] Of Integer;
N :integer;
F : Text;
It,t,cs : Integer;

Procedure Taofile;
Var 1, : Integer;
Begin

End;

Procedure Readfile;
Var 1,j : Integer;
Begin
Assign(F,Fi);
Reset(F);
Readln(F,N);
For i:=1 to N do
Begin
For j:=1 to N do
Read(F,A[i,j]);
ReadIn(F);
End;
Close(F);
End;

Procedure Hienfile;
Var 1,j : Integer;
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Begin
Writeln('File');
For i:=1 to N do
Begin
For j:=1 to N do
Write(A[1,j]:4);
Writeln;
End;

End;

Procedure Init;
Var i : Integer;

Begin
For i:=1 to N do TT[i]:=0;
t:=0;
It:=maxint;
cs:=1;
Kq[1]:=1;
TT[1]:=1;
End;

Procedure Try(k : Integer);
Vari: Integer;
Begin
For i:=1 to N do
If (TT[1]=0) and (A[k,1]>0) then
Begin
t:=t+A[k.,i];
TT[i]:=1;
Inc(cs);
Kq[cs]:=i;
If cs=N then
Begin
If t+A[Kq[cs], 1]<It then
Begin
It:=t+A[Kq[cs],1];
Lkq:=kq;
End;
End
Else If cs<N then Try(i);
t:=t-A[k,i];
TT[1i]:=0;
Dec(cs);
End;
End;

Procedure Inkgq;
Var i : Integer;
Begin
Assign(F,Fo);
Rewrite(F);
Writeln(F,'Chi phi min la : ',1t);
For i:=1 to N do Write(F,Lkq[1]:4); Writeln(F,1:4);
Close(F);
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End;
BEGIN

Clrscr;
Readfile;
Hienfile;
Init;
Try(1);
Inkq;
Writeln('Da xong ');
Readln;
END.

Cdch 2 : Quy hoach dong ( chay duoc do thi khoang 60 dinh )

Program Haminton;

Uses Crt;

Const Fi ='Haminton1.dat'";
Fo = 'Hamintonl.out';
max = 60;

Type Kmang = Record
ten,gt : integer;
TH : Set of 1..max;
End;
Var B : Array [1..max,1..max] Of Kmang;
A : Array [1..max,1..max] Of Integer;
N : Integer;
F : Text;
Procedure Taofile;
Var 1, : integer;
Begin
Randomize;
Write('Nhap N : ");
ReadIn(N);
For i:=1 to N do

For j:=1 to N do A[i,j]:=Random(10)+1;

For i:=1 to N do A[1,1]:=0;
Assign(F,Fi);
Rewrite(F);
Writeln(F,N);
For i:=1 to N do
Begin
Forj:=1to N do Write(F,A[i,j]:4);
Writeln(F);
End;
Close(F);
End;
Procedure Readfile;
Var 1,] : Integer;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N);
For i:=1 to N do

uigeli.xyz

Trang 199



uigeli.xyz
Begin
For j:=1 to N do Read(F,A[i,j]);
ReadIn(F);
End;
Close(F);
End;
Procedure Hien;
Var 1,] : Integer;
Begin
Writeln('File');
For i:=1 to N do
Begin
For j:=1 to N do Write(A[i,j]:4);
Writeln;
End;
End;
Procedure Khoitao;
Var 1,] : integer;
Begin
For j:=1to N do
Begin
B[1,j].gt:=0;
B[1,j].ten:=j;
B[1,j].th:=[1..N]-[j];
End;
End;
Procedure Work;
Var 1,J,k,min,lk : Integer;
Begin
Khoitao;
For i:=2 to N do
For j:=1to N do

Begin
min:=maxint;
For k:=1 to N do
If (A[BJ[i-1,j].ten,k]>0) and (k in BJ[i-1,j].Th) then
If (A[B[i-1,j].ten,k]+B[i-1,j].gt<min) then
Begin
lk:=k;
min:=A[B[i-1,j].ten,k]+B[i-1,j].gt;
End;
B[1,j].gt:=min;
B[i,j].ten:=lk;
B[i,j]. Th:=B[i-1,j]. Th-[1k];
End;
End;
Procedure Lannguoc;
Var min,1,j,lj : Integer;
Begin

min:=maxint;
For j:=1 to N do
If (A[B[N,j].ten,j]>0) and (A[B[N,j].ten,j]+B[N,j].gt<min) then
Begin
min:=A[B[N,j].ten,j][+B[N,j].gt;
=5
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End;
Assign(F,Fo);
Rewrite(F);
Writeln(F,'Chu trinh haminton : ',min);
For i:=1 to N do Write(F,B[1,]j].ten:4); Writeln(F,lj:4);
Close(F);
Writeln("Xem ket qua trong file ',fo );
End;
BEGIN
Clrscr;
Taofile;
Readfile;
Hien;
Work;
Lannguoc;
Readln;
END.
PHAN 3
CAY - CAY KHUNG NGAN NHAT

I/ Pinh nghia :
Cay 1a d6 thi hitu han , v6 hudng , lién théng , khong ¢é chu trinh , ¢6 it nhat 2 dinh .

11/ Tinh chét :

1 -Dinhly I :

Néu H 1a cay c6 N dinh thi H ¢6 cac tinh chat sau day :
a) Thém vao H mdt canh ndi 2 dinh bt ky khong ké nhau , H s& xut hién chu trinh .
b) Bt di 1 canh trong H thi H khong lién thong
¢) Giira 2 dinh bat ky cta H ludn ton tai 1 duong di duy nhat ( vay H 1a d0 thi don)
d) H ¢6 N-1 canh

2-Dinhly2 .
N&a do thi G lién thong c6 N dinh va N-1 canh thi G la cay .
Vay cay la do thi lién thong c6 chu s6 bang 0 ( suy tir cong thirec Ole )

3 - Ghichu:

Tir 1 d6 thi c6 thé hinh thanh nhiéu cy khac nhau ( goi la cac cay khung cua d6 thi ) . Trong s6
cac cdy khung cua d6 thi, c¢6 1 cdy dugc tao ra mot cach don gian nhu sau : ndi 1 dinh véi n-1 dinh con

lai !
Sb cay khung cta 1 d0 thi ddy dala N™ (N sb dinh)

Sé cay khung ctia mot dd thi ¢6 hitu han dinh 1a mot sb hitu han ,nén ludn tim duoc it nhat 1 cay khung

c6 tong do dai nho nhat ( nguyén 1y bién ). Ta goi cdy khung nay 1a cay khung ngan nhat .

Bai toan tim cdy khung ngin nhat 1a mot bai toan gap trong thuc té :

Thi du : Xay dung mang day dién thoai nbi N thanh ph sao cho 2 thanh ph(‘)’ bat ky lién lac dugc voi
nhau va tong duong day dién ngan nhat .o 1a bai toan tim cdy khung ngan nhat . Ngugc lai : Xay dung
mang day dién thoai n6i N thanh pho sao cho 2 thanh pho bat ky lién lac dugc véi nhau va tong do tin

ciy trén cac duong day dién 1a 16n nhat Do 1a bai toan tim cay khung dai nhét .

[11 / Thuét todn Prim tim cAy khung nho nhit :

Budc 1 : Khei tri - Lay 1 dinh i tuy ¥ dua vao tap dinh cta cdy . Khi d6 tap dinh cta cay [a B = {i }.

Tap canh cta cay 1a C = ( Tap rong)
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Budc 2 : Gan nhén - Vi m(?)’i dinh k khong thufc D , ta gan cho nd nhéan k(i ,d ) trong d6 1 la tén dinh
thude D ,ké véi k , gan k nhat , con d 1a khoang cach gitrta 1 va k . Néu trong P khong tim dugc dinh 1

ké vé6i k thi gan cho k nhin k(0 ,00).

Budc 3 : Két nap - Chon dinh k khf)ng thude tap P , c6 nhan d nho nhét , két napkvaob .Vay b=b
+{k } . Nhancuak 1a k(i,d )thiketnapcanh(i,k)vaotdpcanhC.Vay C=C + {canh(i ,k)

} . Goi dinh k vira két nap 14 i

Néu s dinh ctua D bang N thi két thuc , con khong chuyén sang budc 4

Budc 4 : Stra nhan - V61 moi dinh k chua thuge D ¢6 nhan 1a k( i, d ) ma k ké v6i 1o- 1a dinh vira dugc
két nap vao tap dinh ¢ budc 3 - ta stra lai nhan cia k theo nguyén tac sau : Goi d dai cung (ip .k ) 1a e

Néud> e thidinhk c6 nhin méila k(i

i o

(i0,10

,€)
i
e=15
\ / Nhin mai
k (i0,15)
R —

+) 1o : vira két nap vao P, k : khong thuoc DB

Procedure Prim(w,n,s)
{v(i)=1 néu dinh i duoc nap vao ciy , v(i)=0 néu dinh i chua dugc nap vao mst }
begin
for i:=1tondo v(i):=0
v(s) =1 { danh dau d3 nap dinh s vao mst }
E =10 { ban dau tap canh cua mst 1a rdng }
for i:=1 ton-1do {lan luot dit n-1 canh vao mst }
begin
min =
for j:=1 to ndo
if v(j) =1 then {j la dinh thudc mst }
for ki=1tondo
if v(k)=0 and w(j,k)<min then
begin
luuk :=k
e =0,k
min := w(j,k)
end
v(luuk) =1
E=EU {e} 12
end
return(E)
end 16 13 5
Thidu :
File dir liéu vao : PRIM.INT 12 10
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Filedtlitura: PRIM.OUT
(1,3=3 (3,6=10 (6,4)=5 (3,2=12 (2,5=17
Tong gia tri cay khung ngan nhat la 37

Uses Crt;
Const Fi = 'prim.txt';
Fo = "prim.out’;
Max =200;
Var A : Array[1..Max,1..Max] of Byte;
D : Array[1..Max] of Boolean;
C : Array[0..Max] of record x1,x2 : Byte; end;

Nh : Array[1..Max] of record truoc,giatri : Byte; end,
N,dd,socanh : Byte;
{canh : Integer;}

{ H

Procedure DocF;

Var f : Text;

1,] : Byte;
Begin
Assign(f,f1);
Reset(f);
Readln(f,n);
For i:=1 ton do
Begin
For j:=1 to n do read(f,a[i,j]);
ReadIn(f);
End;
Close(f);

End;

{ h

Procedure Napdinhl1;

Begin
Fillchar(d,sizeof(d),False);
d[1] := True;

dd =1;

End;

{ H

Function Min(xj : Byte): Byte;

Var  xip,i: Byte;

Begin
xi:=0;p:=255;

For 1:=1 to N do
If d[i] then
If (p>a[i,xj]) and (a[i,xj]>0) then
Begin
xi:=1 p =a[Lx]];
End;
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Min := xi;
End;
{ }
Procedure Gannhan;
Var  xi,Xj : Byte;
Begin
For xj:=1 to N do
If not d[xj] then
Begin
x1 := Min(xj);
If (xi>0) and (A[x1,xj]>0) then
Begin
nh[xj].truoc = xi;
nh[xj].giatri:= A[x1,X]];
End
Else
If xi=0 then
Begin
nh[xj].truoc := 0;
nh[xj].giatri:= 255;
End;
End;
End;
{ }
Procedure Ketnapthem;
Var  p,j,xj: Byte;
Begin
p :=255;
For j:=1 ton do
If not d[j] then
Begin
If (nh[j].giatri<p) then
Begin
Xj =J;
p :=nh[j].giatri;
End;
End;
d[xj] := True;
Inc(socanh);
c[socanh].x1 := nh[xj].truoc;
c[socanh].x2 = xj;
dd :=xj;
End;
{ }
Procedure Suanhan,;
Var  xj:Byte;
Begin
For xj:=1 to N do
If (not D[xj]) and (A[xj,dd]>0) then
Begin
If Nh[xj].giatri>A[xj,dd] then
Begin
Nh[xj].truoc := dd;
Nh[xj].giatri:= A[xj,dd];
End;
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End;
End;
{ }
Procedure Hiencanh;
Var i,p: Byte;f: Text;
Begin
Assign(f,fo);
Rewrite(f);p:=0;
For i:=1 to n-1 do
Begin
p = Alc[i].x1,c[1].x2]+p;
Write(t,'(",c[1].x1:2,",',c[1].x2:2,")=",A[c[1].x1,c[1].x2]:3,' ":3);

End;
Writeln(f);
Writeln(f,'Tong gia tri cay khung ngan nhat la ',p);
Close(?);
End;
{ }

Procedure TT Prim;
Var Ok : Boolean;
Begin
SoCanh = 0;
Fillchar(nh,sizeof(nh),0);
Napdinhl;
Gannhan,;
Ok := False;
Repeat
Ketnapthem;
If Socanh=N-1 then Ok:= True
Else Suanhan;

Until OKk;
Hiencanbh;
End;
{ §
BEGIN
Clrscr;
DocF;
TT Prim
END.

Chuong trinh viét thu gon :

uses  crt;
const max =100;
fi = "prim.inp';
fo = "prim.out’;
type ml = array[1..max, 1..max] of integer;
m2  =array[l..max] of 0..1;
cung =record i,j : byte end;
th = array[ 1..max] of cung;
var W :ml;
d tm2;
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e - th;
n,s : byte;
procedure docf;

var f : text;
1,j : byte;

begin
assign(f,fi);
reset(f);
read(f,n,s);
for ;=1 ton do
for j:=1 to n do w[i,j] := 1000;

while not eof(f) do
begin
read(f,1,j,w[i,j]);
wlj,1] = w[ij];
end;
close(f);
end;

procedure hienf;
var 1,j : byte;

begin
for i:=1 to n do
begin
for j:=1 to n do write(w[1,j]:5);
writeln;
end;
end;

procedure prim;
var 1,j,k 1k : byte;

C : cung;
min : integer;

begin
for i:=1 to n do d[i] := 0;
d[s] =1;

fillchar(e,sizeof(e),0);
fori:=1ton-1do
begin
min := maxint;
for j:==1tondo
if d[j] =1 then
for k:=1 ton do
if (d[k]=0) and (w[j,k]<min) then

begin
Ik :=k;
min := w[j,k];
ci=j;
cj:=k;
end;
e[i] :=c;
d[lk] = 1;
end;
end;
procedure hiencay;
var i : byte;
begin
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for i:=1 to n-1 do write(e[i].i,-',e[i].j," ');
end;
BEGIN
docf;
clrscr;
prim;
hiencay;
END.

PO THI 2 PHIA

1/ Dinh nghia dd thi2 phia ., dinh nghia cap ghép:

a) Cho 2 tap diém X va Y , tip cung E gdm cac cung e=(x,y) ma xeX, yeY.
Do thi G(XUY,E) dugc goi 1a d6 thi 2 phia .

b) Tap M gdm céc cung thudc E ctia d6 thi 2 phia G néu trén ma cac cung nay khong cé dinh nao
chung thi tp M duoc goi 1a cip ghép. S6 cung cia M goi 13 luc lugng cua cip ghép .

Sau day la 2 bai toan thuong gap :

1 - Bai toan tim cdp ghép M c6 lyc luong cuc dai .

2 - Bai toan tim cap ghep M sao cho tong trong sd trén cac cung cia M c6 gia tri 1on nhét ( hodc
nhé nhat ) .

I / Bai toan tim cap ghép M cé luc luong cuc dai :

Nhiing cung da dugc nap vao cdp ghép ta qui udc la cung to6 ddm , nhitng cung chua dugc ghép 1a
cung t6 nhat . Nhitng mut cuia cung dam la dinh ddm , nhiing dinh con lai 1a dinh nhat .

a) Pinh 1y : Cip ghép M c6 luc lwong cuc dai khi va chi khi trong M khéng tim thdy duong di tir 1 dinh
nhat cua X t61 1 dinh nhat cia Y.

b) Thuit toan :

+ Xay dung cip ghép ban dau ( mot s6 cung nao do )
+ Stop := False
+ While Not Stop do
Begin
+ Tim duong di P tir dinh i 1a nhat cua X t61 dinh k 1a nhat cia Y
( goi la duong tang cap ghép )
+ Néu thiy P thi ting cip ghép : thém cung e=(i,k) cta E vao M
Else Stop := True;
End

Ve to chure dir liéu :

Dung 2 mang A va B quéan cac dinh ctia d6 thi . Cung d4m cua day chuyén 14 (i,j) voi dinh i dugc
quan trén mang A , dinh j duoc quan trén mang B ,s& duoc biéu dién bang cach gan A[i] =j va B[j]=1i .
Céc dinh k quan trén mang A néu A[k]=0 thi dinh k 1 dinh nhat trén A, Cac dinh k dwoc quan trén mang
B néu B[k]=0 thi dinh k 13 dinh nhat trén B

Dé biéu dién hudng trén cung ta ding mang TR, thi du dé ghi nhan c6 cung di tir dinh i toi dinh j
ctia day chuyén ta gan TR[j]=i
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111 / Bai toan tim cip ghép M sao cho tdng trong sd trén cic cung cia M c6 gia tri nhé nhét ( hodc 1én
nhat ). Con goi 14 bai toan tim cap ghép toi vu .

Phuong phép 1 : Chi giai quyét sé diém cua X bang N va s6 diém cta Y ciing bang N va trén cac cung
e=(i,j) voi ieX, jeY co mot trong s6 C [i, j]> 0 . Cap ghép gom cac cung ddm ndi du N diém cia X véi
N diém cta Y ( khoéng c6 2 cung ddm nao c6 dinh chung ) dugc goi 1a cap ghép day du .

Gia st M 1a mot cip ghép day du trén do thi 2 phia G(XUY,E) . Cap ghép nay co thé chua 1a cip
ghép tdi uu . Tur d6 thi vo huéng G ta xay dunh dd thi Gy c6 hudng nhu sau :

Trén cung t6 dam e=(1,j)) € EUM (i€X, jeY) , xdc dinh cung (j,1 ) chiéu tir j toi i, v6i trong b
bang - C [i, j] . Trén cc cung nhat , xac dinh chiéu tir X sang Y vdi trong s nhu cii .

a) Pinh Iy : M 1a cap ghép tdi wu khi va chi khi trong G v khong c¢6 chu trinh 4m
(tong cac trong so trén cac cung cua chu trinh 14 s6 am )

Dua vao dinh 1y trén , ta c6 thé gidi bai toan cdp ghép co6 tong trong s6 nho nhat bang thuét toan
sau :

b) Thuit toan :

+ Xay dung mot ciap ghép ddy du M trén db thi 2 phia vo huéng G
+ Stop := False
+ While Not Stop do
Begin
+ Xay dung d6 thi c6 huéng Gy tir d0 thi vo huéng G
+ Tim chu trinh &m trén Gu
+ Néu c6 chu trinh 4m thi khir chu trinh am ( bang cach d6i dau cac trong
40 ctia cac cung ctia chu trinh , s& ¢6 chu trinh duong )
Else Stop :=True
End

Trong trudng hop can tim cip ghép co tong trong sO trén cac cung la l6n nhit thi lam nhu hét bai toan
trén , song khi doc mang cudc phi C[i,j] thi d6i lai ddu , dong thoi tong trong s tdi wu cudi ciing ciing doi
lai dau la xong .

Phuong phap 2 : (M tho . N viéc ., C[ij] tién do tho i lam viéc j c6 thé 13 s6 4m hodc duong }
Thuat toan tim tong trong sd trén cap ghép 16n nhét :
Goi tap dinh tho 1a X, tap dinh cong viec 1a Y .
Dong tac 1 :
Xay dung cac ham Fx,Fy sao cho Fi[i]+Fj[j]>=C[i,j] (i thudc X, j thudc Y ) . Khoi tri cac ham
Fx,Fynhén gié tri ban dau :
Fx[i] = Max { C[i,j] , voimoi jthudc Y } v6imoiithude X
Fy[j]=0 )
Nhu vay bao ddm duoc tinh chat cung (i,j) thudc cap ghép thi Fx[i] +Fy[j] = C[i,j]

Bong tac 2 : Tim mot dinh u thude tap X chua duge ghép cap
Dong tac 3 : Xay dung do thi c6 huong Gl (so dinh =M+N) theo quy cach la :
Neéu Fi[i]+Fj[j]=C][1,j] nghia la c6 thé ghép (i,j) thi xac nhan c6 cung ( i,M+j) trong G1

bong tac 4 : Tim duong tang cap ghep (LOANG trén d6 thi G1) ‘
Xuat phat tir mot dinh u thudc tap X chua duge ghép cdp , tim day chuyén téi mot dinh v thudc Y chua
duoc ghép cap .
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Dong tac 5 : Tang cip ghép thuc hién khi trong dong tac 4 im duoc day chuyén
Pong tac 6 : Piéu chinh lai cac ham Fx,Fy ( goi la sir nhén )

Tim d=MIN(Fi[i]+Fj[j]-C[1,j])

1 thudc tap X va da xét, j thudc tap Y va chua xét
Diéu chinh lai :

Fi[i]:=Fi[i]-d Voi moi i THUOC X DA xet(Neu tim MIN thi +d)

Fj[j1:=Fj[j]+d Voi moi j THUOC Y DA xet(Neu tim MIN thi -d)
Cong viec nay giup ta tang duoc so canh cua do thi G

Neu ban dau co duong di tu i->j tuc la Fi[i]+Fj[j]=C[i,j]

thi dieu nay luon duoc bao dam vi (Fi[i]-d)+(Fj[j]+d)=C[1,j]
Mat khac sau khi giam Fi[i] Voi moi i Thuoc X da xet di d_min
thi so canh cua do thi tang len >=1 canh

Quay lai LOANG cho dén khi tim duoc cach Ghep

BAI TAP

1) Mot xi nghiép c6 N cong nhan , va diy chuyén san xuat gdm N vi tri . Cong nhén i néu dimg & vi tri j
cua day chuyén thi tao 1ai C 1) . Hay bo tri cong nhan sao cho moi cong nhan 1 vi tri va 1 vi tri chi c6 1
cong nhan ma tong so lai thu dugc tot nhat .

2)

a ) Cho M ngudi tho , nhan lam N cong viée (M <= N ), tho i ( I1<=1i <=M ) néu lam viéc j
(1<=j<=N) thi tao loi nhuan C[i,j] . Hay sép xép sao cho M tho lam duge nhiéu lgi nhuan nhét ( mbi
tho chi lam 1 viéc ) .

b ) Nhu trén nhung thay tir loi nhudn bang chi phi cho san xuét , tim sip xép M tho 1am sao cho
chi phi it nhat

3) Cho N thanh ph6 . Khoang cach giira 2 thanh pho 1a C i j . C6 K nhén vién tiép thj hién dang & K
thanh pho trong N thanh ph6 trén . Hay chuyén K nhan vién ti€p thi nay dén K thanh phd méi trong N
thanh pho nay sao cho tong khoangr cach di chuyén la it nhat .

INPUT

10 4
0771211513
2011115417
1101113724
524024101 71
71370102 411
101 121014721
11411301101
7171134011
77121142010
1341241110
1234

10987
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OUTPUT

B W N — W
— N O

BAI CHUA 2 :

{$A+,B-,D+,E+F-,G-,I+,L+N-,0-,P-, Q- R+,S+,T-,V+,X+}

{$M 16384,0,655360}

Program Cap Ghep Cuc dai; { Do Duc Dong 11 CT Nguyen Hue 1998-1999 }

Uses Crt;
Const Max =102;
Fi ='cgm.i35";
Fo ='cg.OUT";
Type Kl = Array[1..Max,1..Max] of Integer;
K2 = Array[1..Max] of Longint;
K3 = Array[1..2*Max] of Byte;
K4 = Array[1..Max] of Byte;
Var C : K1; {Mang Trong so}

FX,FY :K2; {Ham F Chap nhan duoc}
Tr : K3; {Mang Truoc}

Dx,Dy, {Danh dau dinh da xet tung phia}
Right,Left: K4;{Cap ghep}
M,N : Byte;

Ok : Boolean; {Neu tim thay duong tang cap ghep thi Ok=True}

Procedure Input;
VarF :Text;
i,j :Byte;
Maxso :Integer;
Begin
Assign(F,Fi);
Reset(F);
ReadLn(F,M,N);

For i:=1 to M do
Begin
Maxso:=-MaxlInt;
For j:==1 to N do
Begin
Read(F,CJ[i,j]);
If C[i,j]»Maxso then Maxso:=C[i,j];
End;
FX[i]:=Maxso; {Xay dung F chap nhan duoc}
End;
FiLLChar(FY,Sizeof(FY),0);

Close(F);
End;
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Procedure Thay doi_lai_cac_cung(j :Byte);
{j dinh cuoi cung nam ben Y .Tang so cap ghep:cung dam->nhat,nhat->dam}
Vari :Byte;
Begin
Repeat
i =Tr[j];
Right[i] =j-M;
Left[j-M] :=1;
J = Trli];
Until j=0;
End;

Procedure Loang(i : Byte);
Var j,dau,cuoi : Byte;
D,Q : K3;{Mang Q de loang}
Begin
Ok:=False;
FiLLChar(D,Sizeof(D),0);
FiLLChar(Dx,Sizeof(Dx),0);
FiLLChar(Dy,Sizeof(Dy),0);
FiLLChar(Tr,Sizeof(Tr),0);
FiLLChar(Q,Sizeof(Q),0);
dau:=1;cuoi:=1;Q[1]:=1;D[i]:=1;
Dx[i]:=1;{Danh dau dinh i ben Right da xet}
While dau<=cuoi do
Begin
For j:=1 to M+N do
If D[j]=0 then
Begin
If >M then {Dinh o ben Left}
Begin{Dinh o ben Right} {Chap nhan duoc}
If (Q[dau]<=M) And(FX[Q[dau]]+FY[j}-M]=C[Q[dau],j-M]) then
Begin
Inc(cuoi);
Qleuoi]=j;
D[j]:=1;
Trfj]—=Q[daul;
Dy[j-M]:=1;{Danh dau dinh ben Left da xet}
If Left[j-M]=0 then {Dinh nay chua duoc ghep}
Begin
Ok:=True;
Thay doi_lai_cac_cung(j);
Exit;
End;
End;
End
Else
Begin{Dinh o ben Left} = {Dinh nay da duoc ghep voi j}
If (Q[dau]>M) And (Left[Q[dau]-M]=j) then
Begin
Inc(cuoi);
Q[cuoi]:=j;
D[j]=1;
Tr[j]:=Q[dau];
Dx[j]:=1;{Danh dau dinh ben Right da xet}
{Break;Vi chi co mot dinh di tu j}
End;
End;
End;
Inc(dau);
End;
End;

Function Min:Longint;
Vari,j : Byte;
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Ph : Integer;
Begin
Ph:=MaxInt;
For i:=1 to M do
If Dx[i]=1 then {Dinh da xet ben X}
For j:=1 to N do
If Dy[j]=0 then {Dinh chua duoc xet ben Y}
If FX[i][+FY[j]-C[i,j]<Ph then Ph:=FX[i]+FY[j]-C[i,j];
Min:=Ph,;
End;

Procedure Thay doi_lai do_thi;{Tang so canh}
Vark :Byte;

d :Integer;
Begin

d:=Min;

For k:=1 to M do

If Dx[k]=1 then Dec(FX[k],d);

For k:=1 to N do
If Dy[k]=1 then Inc(FYTk],d);

End;

Procedure Work;
Var k : Byte;
Begin

FiLLChar(Right,Sizeof(Right),0);
FiLLChar(Left,Sizeof(Left),0);
For k:=1 to M do
If Right[k]=0 then{Tim dinh chua gep cap}
Begin
Ok:=False;
While Ok=False do{Lam den khi ghep duoc}
Begin
LOANG(k);
If Ok=False then Thay doi lai_do_thi;
{Neu chua tim thay thi Left tang so canh}
End;
End;

End;
Procedure Output;
VarF :Text;
k :Byte;
chiphi : longint;
Begin
Assign(F,Fo);
ReWrite(F);
chiphi := 0;
For k:=1 to M do
begin
WriteLn(F,k,#32,Right[k]);
chiphi := chiphi+ C[k,Right[k]];
end;
write(F,chiphi);
Close(F);
End;

BEGIN
Input;
Work;
Output;

END.

DT2P.INP

DT2P.OUT

44
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2516
8764
6935
5127

45

78947
50752
31203
12304

BAI CHUA 3 :

{$A+,B-,D+,E+,F-,G-,I+,L+,N-,O-,P-,Q-,R+,S+,T-,V+,X+}
{$M 65384,0,655360}

Uses Crt;
Const Max =101;
Input ='bail.inp';
Output = 'bail.out’;
MaxK =51;
Type
Mang = Array[1..Max,1..Max] of Integer;
Bang = Array[l..MaxK,1..MaxK] of Integer;
Var
C : Mang;
T : Array[1..Max,1..Max] of Byte;
N,K : Byte;
A : Bang;
Nhan : Array[1..Max] of Integer;
Ra,Vao,Cu,Moi,Truoc,lVao,Ng : ArRay[1..Max] of Byte;

(* *)

Procedure Nhap;
Varlnp  :Text;
1,j : Byte;
Begin
Assign(inp,input);
Reset(inp);
ReadIn(inp,N,K);
For i:=1 to N do
Begin
For j:==1 to N do Read(inp,C[1,]]);
ReadIn(inp);
End;
For i:=1 to N do CJ[1,i]:=0;
For 1:=1 to K do Read(inp,Culi]);
ReadIn(inp);
For 1:=1 to K do Read(inp,Moil[i]);
Close(inp);
End;
(* *)
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Procedure TinhCP; {Dung Ford-Bellman tinh duong di ngan nhat i-j }

Var 1),k : Byte;
Begin

Fillchar(T,sizeof(T),0);

For k:=1 to N do

For 1:=1 to N do
For j:=1 to N do
If C[1,k]+C[k,j]<C[i,j] then

Begin
Cli,j]==C[ik]+C[k,];
T[i,j]:=k;
End;
End;
(* *)

Procedure TaoMT; {Khoi tao do thi 2 phia vo huong E : k-k}

Var i,j : Byte;

Begin

For i:=1 to K do
For j:=1to K do
Alij]:=C[Cu[i],Moilj]];

End;

(* *)

Procedure NghiemDau; { Khoi tao do thi 2 phia co huong Em : k-k }
Var 1: Byte;

Begin
For i:=1 to k do
Begin
Ra[i] :=1; {ghep i-1}
Vaoli] :=1;
Ali,i] == -AlLi];
End;
End;
(* *)

Procedure KhoiTao;
Begin
Fillchar(nhan,sizeof(nhan),0);
Fillchar(Truoc,sizeof(truoc),0); { Luu 1 hanh trinh hien tai }
End;
(* *)

Function CT_am(x:Byte):Boolean; { Tim chu trinh am }
Var Luu : Byte;
Begin
Luu:=x;
Repeat
Luu := Truoc[Luu];
If Luu=0 then
Begin
CT_am:=false;
Exit;
End;
Luu := Vao[Luu];
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If Luu=x then

Begin
CT am:=true;
Exit;
End;
Until false;
End;
(* *)

Procedure DoiDau(x:Byte); { Khu chu trinh am xuat phat tu x, bang cach }
{ doi dau trong so cac cung cua chu trinh }

Var Luu,p : Byte;
Begin
LVao:=Vao;
Luu:=x;
Repeat
{ Doi dau trong so cac cung to net dam }
p := Truoc[Luu];
A[Luu,p] :=-A[Luu,p];
Vao[p] :=Luu;
Ra[Luu] =p;

{Doi dau trong so cac cung to net nhat }
Luu :=LVao[p];
A[Luu,p] :=-A[Luu,p];
Until Luu=x;
End;
(* *)

Function Tang:Boolean; {Tang them cap ghep moi }
Var Kethuc : Boolean;
p.i,j :Byte;
Begin
KhoiTao;
Repeat
kethuc:=true; { Khong sua nhan duoc }
For p:=1to K do
Begin
J =Ra[p];
For i:=1 to K do
If (i<>p) and
{ Sua nhan tot hon }
(Nhan[i]>Nhan[p]+A[p.,j]+A[j.i]) then

Begin
Nhan[i] := Nhan[p]+A[p.j]+A[}.1];
Truoc[i] :=j;

kethuc:=false;{Con sua nhan}

If CT_am(i) then
Begin
DoiDau(i);
Tang:=true; { Con tang duoc }
Exit;
End;
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End;
End;
Until kethuc;
Tang:=false;
End;
(* *)

Procedure Hien;
Var 1,j : Byte;

Begin
For i:=1 to K do
Begin
For j:=1 to K do Write(A[i,j]:3);
Writeln;
End;
End;
(* *)

Function Tinh:Integer;
Var 1,] : Byte;
sum : Integer;
Begin
sum:=0;
For i:=1 to K do
For j:=1 to K do
If A[1,j]<0 then Inc(sum,abs(A[i,]]));
Tinh:=Sum,;
End;
(* *)

Procedure HienKQ);
Var out : Text;
1,j : Integer;
dem : Byte;
Procedure Tim(x,y:Byte);
Var Tg : Byte;
Begin
Tg := T[x,y]; {Lan nguoc theo cung trung gian - Ford Bellman }
If Tg=0 then
Begin
If (dem=0) or ((dem>0) and (x<>Ng[dem])) then
Begin
Inc(dem);
Ng[dem]:=x;
End;
Inc(dem);
Ng[dem]:=y;
End
Else
Begin
Tim(x,tg);
Tim(tg,y);
End;
End;
Begin
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Assign(out,output);
Rewrite(out);
Writeln(out, Tinh);
For i:=1 to K do
Begin
dem:=0;
Tim(Cu[i],Moi[Ra[cu[i]]]);
{ Xay dung Ng : duong di tu cu[i] toi moi[Ra[cu[i]]] }
For j:=1 to dem do Write(out,ng[j],' ");
Writeln(out);
End;
CLose(out);
End;
(* *)

Procedure Lam;
Begin
TinhCP;
TaoMT;
NghiemDau;
Repeat Until Not Tang;
HienKQ;
End;
(* *)

Procedure Test;

Var i, : Byte;
inp : Text;

Begin
Randomize;
N:=10;
k:=4;
Assign(inp,input);
Rewrite(inp);
Writeln(inp,N,' ',K);
For i:=1 to N do

Begin
For j:=1 to N do
If i<>j then Write(inp,Random(4)*Random(4)+1:4)
Else Write(inp,0:4);
Writeln(inp);
End;

For i:=1 to K do Write(inp,1,' ");
Writeln(inp);
For i:=N downto N-k+1 do Write(inp.i,'");
Close(inp);

End;

(* ")

BEGIN
Clrscr;
{Test;}
Nhap;
Lam;

END.
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Bai toan tim cdp ghép véi tong trong sd 16n nhat :
{$A+,B-,D+,E+ F-,G-I+,L+N-,0-,P- Q-,R+,S+,T- V+ X+}
{$M 16384,0,655360}

Program Cap Ghep Cuc dai;

Uses Crt;

Const Max =100;
Fv ='DT2P.INP";
Fr ='DT2P1.0UT;

Var C :Array[1..Max,1..Max]of Integer; {Mang Trong so}
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Fi,Fj  :Array[1..Max]of Integer; {Ham F Chap nhan duoc}
Tr,Q  :Array[l..2*Max]of Byte; {Mang Truoc,Mang Q de loang}
S,T  :Array[l..Max]of Byte;{Danh dau dinh da xet tung phia}
Trai,Phai :Array[1..Max]of Byte; {Cap ghep}
M,N :Byte;
Ok :Boolean; {Neu tim thay duong tang cap ghep thi Ok=True}
dau,cuoi :Byte;

Procedure Input;
VarF :Text;
1i,j :Byte;
Maxso :Integer;
Begin
Assign(F,Fv);
Reset(F);
ReadLn(F,M,N);
FiLLChar(Fj,Sizeof(Fj),0);
Fori:=1to M do
Begin
Maxso:=-MaxInt;
For j:=1 to N do
Begin
Read(F,C[i,j]);
If C[1,j]>Maxso then Maxso:=C[i,j];
End;
Fi[i]:=Maxso;{Xay dung F chap nhan duoc}
End;
Close(F);
End;

Procedure Thay doi lai cac cung(j :Byte);
{Tang so cap ghep:cung dam->nhat,nhat->dam}
Vari :Byte;
Begin
Repeat
1:=Tr[j];
Trai[i]:=j-M;
Phai[j-M]:=i;
J=Tr[i];
Until j=0;
End;

Procedure LOANG(i :Byte);

Varj :Byte;
D :Array[l..2*Max]of Byte;

Begin
Ok:=False;
FiLLChar(D,Sizeof(D),0);
FiLLChar(S,Sizeof(S),0);
FiLLChar(T,Sizeof(T),0);
FiLLChar(Tr,Sizeof(Tr),0);
FiLLChar(Q,Sizeof(Q),0);
dau:=1;cuo0i:=1;Q[1]:=1;D[i]:=1;
S[i]:=1;{Danh dau dinh i ben trai da xet}
While dau<=cuoi do
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Begin
For j:=1 to M+N do
If D[j]=0 then
Begin
If j>M then {Dinh o ben Phai}
Begin{Dinh o ben Trai} {Chap nhan duoc}
If (Q[dau]<=M) And(Fi[Q[dau]]+Fj[j-M]=C[Q[dau],j-M]) then
Begin
Inc(cuoi);
Q[cuoi]:=j;
D[j]=1;
Tr[j]:=Q[daul;
T[j-M]:=1;{Danh dau dinh ben phai da xet}
If Phai[j-M]=0 then {Dinh nay chua duoc ghep}
Begin
Ok:=True;
Thay doi_lai_cac_cung(j);
Exit;
End;
End;
End
Else
Begin{Dinh o ben Phai}  {Dinh nay da duoc ghep voi j}
If (Q[dau]>M) And (Phai[Q[dau]-M]=j) then
Begin
Inc(cuoi);
Q[cuoi]:=j;
D[j]:=1;
Tefj]:=Q[daul;
S[j]:=1;{Danh dau dinh ben trai da xet}
{Break;Vi chi co mot dinh di tu j}
End;
End;
End;
Inc(dau);
End;
End;

Function Min:Integer;
Var i, :Byte;
Ph :Integer;
Begin
Ph:=MaxInt;
For 1:=1 to M do
If S[i]=1 then{dinh da xet ben trai}
For j:=1 to N do
If T[j]=0 then{dinh chua duoc xet ben phai}
If Fi[i]+Fj[j]-C[i,j]<Ph then Ph:=Fi[i]+Fj[j]-C[i,j];
Min:=Ph;
End;

Procedure Thay doi lai do thi;{tang so canh}

Vark :Byte;
dd :Integer;
Begin
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dd:=Min;
For k:=1 to M do
If S[k]=1 then Dec(Fi[k],dd);

For k:=1 to N do
If T[k]=1 then Inc(Fj[k],dd);
End;

Procedure Work;
Vark :Byte;
Begin
FiLLChar(Trai,Sizeof(Trai),0);
FiLLChar(Phai,Sizeof(Phai),0);
For k:=1 to M do
If Trai[k]=0 then{Tim dinh chua gep cap}
Begin
Ok:=False;
While Ok=False do{Lam den khi ghep duoc}
Begin
LOANG(k);
If Ok=False then Thay doi _lai_do_thi;
{Neu chua tim thay thi phai tang so canh}
End;
End;
End;

Procedure Output;
VarF :Text;
k :Byte;
Begin
Assign(F,Fr);
ReWrite(F);
For k:=1 to M do WriteLn(F,k,#32,Trai[k]);
Close(F);
End;

BEGIN
Input;
Work;
Output;

END.

DT2P.INP

DT2P.OUT

44

2516

8764

6935

5127

45

78947
50752
31203
12304
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{Thuat toan tim cap ghep cuc dai:Lon nhat
M dinh voi N dinh(M<=N)
Trong so co the am ->Mot cac don gian de tim cap ghep Min
la doi dau trong so C[1,j]:=-C[1,j] roi tim nhu cap ghep cuc dai
Cung co mot cach khac nua de tim cap ghep min.

Got do thi ben Trai la : X
Goi do thi ben Phai la Y

Buoc 1:Xay dung ham Fi,Fj chap nhan duoc
Fi[i]J= MAX (C[1,j],Voi moi j thuoc Y) Voi moi i thuoc X
(Neu tim cap ghep min thi Fi[i]=MIN(C[1,]))

Fj[j]70 Voi moi j thuoc Y

(Fj dieu chinh sao cho phu hop voi Fi de ta luon co
Fi[i][+Fj[j>=CIij])

Buoc 2:Tim mot dinh thuoc tap X chua duoc ghep cap

Buoc 3:Xay dung do thi G (so dinh =M+N)
Neu Fi[i]+Fj[j]=C[1,j] thi co cung di tu 1 -> (M+))
Neu Phai[j]=i thi co cung di tu (M+j) -> 1

Buoc 4:Tim duong tang cap ghep (Dung thuat toan LOANG voi do thi G)
Xuat phat tu mot dinh chua duoc ghep cap.
Nhung dinh da xet ben tap X ta xe danh dau bang mang S
Nhung dinh da xet ben tap Y ta xe danh dau bang mang T

Neu LOANG thay mot dinh thuoc Y chua ghep cap thi tang cap ghep
va thoat va Quay Ve buoc 2

Neu khong tim thay tuc la so cung cua do thi G chua du de ghep khi
do ta xe phai dieu chinh lai do thi G.

* Ta tim:
d=MIN(Fi[i]+Fj[j]-C[i,])
1 THUOC X DA xet,j THUOC Y CHUA xet
(Neu tim cap Ghep min thi d=MIN(C[i,j]-Fi[i]-Fj[j]))

* Thay doi:
Fi[i]:=Fi[i]-d Voi moi i THUOC X DA xet(Neu tim MIN thi +d)
Fj[j1:=Fj[j]+d Voi moi j THUOC Y DA xet(Neu tim MIN thi -d)
Cong viec nay giup ta tang duoc so canh cua do thi G

Neu ban dau co duong di tu i->j tuc la Fi[i]+Fj[j]=C[i,j]

thi dieu nay luon duoc bao dam vi (Fi[i]-d)+(Fj[j]+d)=C[1,j]
Mat khac sau khi giam Fi[i] Voi moi i Thuoc X da xet di d_min
thi so canh cua do thi tang len >=1 canh

Quay lai LOANG lai cho den khi tim duoc cach Ghep

BAI TOAN LUONG
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I/ Mot s6 khai niém :
a__Dinh nghia mang :
Mang la dd thi c6 huéng G(V,E) , V 1a tap dinh , E 1a tdp cung thod man cac diéu kién sau day :
+ Tén tai duy nhat 1 dinh S khong c6 cung vao ( ban bac vao bang 0)
+ Ton tai duy nhat 1 dinh T khong c6 cung ra ( ban béc ra bang 0 )
+ Mdi cung e thudc E tuwong tng v6i 1 s6 khong 4m A(e)

b Pinh nghia ludng :
Cho mang G(V,E) v6i ma tran trong s6 A .
Ludng la 1 anh xa F tr tap cung E vao tap so thuc

F : E--->R
e -——>F(e)
thoa man cac tinh chat sau day :
+F(e)>0 Ve

+ A(e) > F(e) Ve
+ W(@i)=2X F() -2 F()=0 VdinhikhacSvaT(e" 1a moi cung ra khoi dinhi, e la moi cung
ditdii) . Ngoai ra néu dat W(S) = W thi W(T) =-W.

W(i) goi 1a thong lugng cuia ludng tai dinh i .
F(e) got la gia tri cia lubng trén cung e .
W la gié tri cua ludng .

11/ Bai toan ludng thir nhét :

1) Bai toan : Tim ludng co gia tri 16n nhét ( gia tri W ) trong tat ca cac ludng xac dinh trén mang_.

2) v nghia thuc té : Tim Iuu lugng 16n nhat cua hang hoa van chuyen trén mang giao thong .
3 ) Thuét toan : Dya trén dinh 1y ctia Ford Fulkerson “ gia tri cia ludng cuc dai bang kha niang thong
qua cua lat cit hep nhat « . nguoi ta xay dung thudt toan tim luéng cuc dai .

Trude hét ta dinh nghia nhan cta cac dinh i nhu sau
+ Nhin cta dinh 13 i (+j, v ) nghia 13 : ¢6 thé ting gia tri ludng trén cung (j,i) mot lugng khong vuot
quav
+ Nhian cua dinh i 12 i (-j,v) nghia 1a : ¢6 thé giam gia tri ciia ludng trén cung (i,j) mot lugng khong
vuot qua v .

Dé thuc hién thuat toan , nguoi ta xr dung cac dong tac sau :

* Khéi tri : tao 1 ludng ban dau trén mang ( ¢6 thé chon ludng tim thudng 1a F sao cho F(e) =0
V e . Gid tri cua luong 1a W=0
Pau tién tat ca cac dinh chua c6 nhan , va danh dau la chua xét

Gén nhan S(+S, o) . Cho S vao stack .

* Sira nhén : dung dinh j (j 1y tir dinh stack ) dé sira nhin cho cac dinh i chua danh diu va i ké v&i j

Gia st nhan dinh j (+k,v) hodc j(-k,v) .

+Néu cung (j,i) € E, F[j,i] < A[j,i] thi nhan méi cta i 1 i(+j,vo) ,
o day vo = Min (v, A[j,i]-F[j,1] )

+Néu cung (i,j) € E, F[i,j] >0 thi nhan méi ctaila i(-j,vo),
o day vo = Min (v, F[j,i] )

Stra xong nhan thi cho dinh i vao stack
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Cudi cung , sau khi tat ca cac dinh i dugc stra nhan , ta danh dau dinh j 1a da dugc dung ( de sura nhan
cho cac dinh1i).

e Piéu chinh ludng :

+ Xuét phat viéc diéu chinh tir dinh T (gan i:=T)
+ Vong lap
j =i
i1 :=nhanlcuaj;
Néu >0 thi F[i,j] ting thém mot lugng v (1a nhan 2 cta T )
Néu i<0 thi F[j,-1] gidm mot lugng v
1:= Abs(i);
Lip cho dénkhii=S;

Thuit toan tim ludng c6 gia tri 16m nhat :

Repeat
Khéi_tri;
While Stack khac réng thye hién
Begin
Ly j & dinh Stack;
Néu con dinh chwa dwoc dinh diu thi Sira_nhin(j )
End;
Néu dinh T di dwoce danh diu thi Diéu_chinh_ludng ;

Until dinh T khéong thé danh diu ;

Cudi cing , dé tim gia tri cuc dai cta ludng , ta tinh tong cac gi tri cta ludng trén cac cung xuat phat
tur S ( nghia la ta xét ludng chdy qua 1 lat cat hep nhat ,trong lat cat nay tap dinh dugc chia thanh 2 tap
:tap 1 gom 1 dinh duy nhat 1a S, tap 2 gom cac dinh con lai .)

Uses Crt;Const Max = 100; Fi  ='Luongcd.txt';Type Kpt = Record truoc :
Byte;
delta : Integer;
End;

Knhan = Array[1..Max] of Kpt;

KStack = Array[1..Max] of Byte;

Kdasuanhan = Array[1..Max] of Boolean;

Kmang = Array[l..Max,1..Max] of Integer;

Var NH : Knhan;
S : Kstack;
AF : Kmang;
D : Kdasuanhan;
N,Top :Byte;

Procedure DocF;
Var i, : Byte; F : Text;
Begin
Assign(F,Fi);
Reset(f);
ReadIn(f,N);
For i:=1 to N do
Begin
For j:=1 to N do Read(f,A[i,j]);
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ReadIn(f);
End;
Close(f);

End;

Procedure HienF;

Var 1,] : Byte;

Begin
Fori:=1to N do
Begin

For j:=1 to N do Write(A[1,j]:4);
Writeln;
End;

End;

Function Min(a,b : Integer): Integer;

Begin
If a<b then Min:=a else Min:=b;

End;

Procedure Khoitao;

Begin
Fillchar(D,sizeof(D),False);
FillChar(S,Sizeof(S),0);
With NH[1] do

Begin
truoc := +1;
delta := MaxInt div 2;
End;
D[1] := True;
Top :=1;
S[Top] :=1;
End;
Procedure Suanhan(j : Byte);
Var i : Byte;
Begin

For i:=1 to N do
If not D[i] then
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Begin
If (A[j,i]<>0) and (F[j,1]<A[j,1]) then
Begin
With NH[i] do
Begin
Truoc = +j;
Delta := Min(NH{[j].delta,A[j,i]-F[j,i]);
End;
D[i] := True;
Inc(top);
S[top] :==1;
End
Else
If (A[1,j]<>0) and (F[i,j]>0) then
Begin
With NH[i] do
Begin
Truoc = -j;
Delta := Min(NH[j].delta,F[i,j]);
End;
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DJi] := True;
Inc(top);
S[top] :=1;
End
End;
End;
Procedure Dieuchinh;
Var i,j : Byte;
Begin
1:=N;
Repeat
=1
1 := NH[j].truoc;
If i>0 then F[i,j] := F[i,j]+NH[n].delta
Else
If i<0 then F[j,-1] := F[j,-1]-NH[n].delta;
1:= abs(i);
Until i=1;
End;
Procedure Xaydung;
Var i,j : Byte;
Function Consua : Boolean;
Var i : Integer;
Begin
For i:=1 to N do
If Not DJ[i] then
Begin
Consua := True;
Exit;
End;
Consua := False;
End;
Begin
Repeat
Khoitao;
While top<>0 do
Begin
J = S[top];
Dec(Top);
If consua then Suanhan(j);
End;
If D[n] then Dieuchinh;
Until Not D[n];
End;
Procedure HienKQ);
Var i,j : Byte; T : Integer;
Begin
For i:=1 to N do
For j:=1 to N do
If F[1,j]<>0 then
Writeln('(',i:2,',",j:2,") = F[1,j]);
T:=0;
For i:=1 to N do
If F[1,1]<>0 then Inc(T,F[1,1]);
Writeln('Gia tri luong cuc dai la : ', T);
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End;
BEGIN
Clrscr;
DocF; HienF;
Xaydung;
Hienkgq;
Writeln('Da xong ");
Readln;
END.
II1 / Bai to4n ludng thi 2 :

1) Bai toan : Cho d thi N dinh , thong lugng hang ho4 téi da trén cung e(i,j) 1a A[i,j] (hay viét cho gon
13 A[e] ), stc chira hang hoa cua dinh i 1a P[i] v6i quy dinh : néu P[i]>0 thi dinh i goi 1a dinh thu , P[i] <0
thi 1 goi l1a dinh phat , con khi P[1]=0 thi dinh 1 goi la dinh trung gian ( khong phat , khong thu ) . Tim
cach van chuyén duoc nhidu hang hoa nhat .

File input Luong2.inp

+ Dong dau 1a so N

+ N dong tiép theo 13 ma tran A(N,N)

+ Dong cudi cing 1a N sé P[i] (i=1,2,..N)

File Output : Luong2.out

Hién lan luot cac dong, m01 dong 3 s6 ij, F[i,j] (y nghia : chuyén F[i,j] hang tir i t6i )

Dong cudi cung 13 tong sé hang duoc van chuyén

2 ) v nghia : Trong thuong mai thudng gip bai toan tim cach diéu hoa hang hod tir noi nay dén noi khac
sao cho sy luu thong hang hoa trong toan thé khu vuc chuyén tir cac noi phat dén cac noi thu 1a ti da
trong diéu kién cho phép . Bai toan ludng thir 2 niy khac bai toan ludng thir nhat & chd :

+ C6 nhiéu dinh thu va nhiéu dinh phat

+ Tai mdi dinh c6 chi s6 dung lugng phat hodc dung luong thu téi da
Con diém gidng nhau 1a trén mdi cung tir dinh nay sang dinh khac van quy dinh théng luong t6i da

3 ) Thuét toan :

a) Mot 6 dinh nghia :

+ Thong lugng tai dinh i 1a W[i]= X F[j,i]->. F[i,j] : Téng hang hoa dén i - Tong hang ho4 ra khoi i
+ Pinh thoa man 1a dinh i néu | WIi] [ =| P[] |

+ Dinh chua thod mén la dinh i néu | W[i] | <[ P[i] |

+ Ludng tuwong thich trén mang 13 ludng thoa man cac tinh chat sau :

I- 0 <=F(e) <= A(e) v&i moi cung e cia mang
2- WIi].P[i]>=0
3- | W[i]|<=[P[i] |

+ Mot day chuyen chua bio hoa 13 day chuyén di tir mot dinh phat chua thoa mén t6i mét dinh thu chwa
thoa mén , ddng thoi trén cac cung thuan ( huéng trén day chuyén di tir dinh phat toi thu ) gia tri cia
ludng < gia tri dung lugng t61 da cla cung , con trén cac cung nguoc ( hudng di nguoc lai ) thi gia tri ctia
ludng >0 .

b) Co so thudt todn : Dya trén dinh Iy Ludng twong thich dat cwe dai khi khéng con ddy chuyén chira bio
hoa di ti dinh phat chwa thoa man dén dinh thu chwa thoa man .

¢) Thudt toan :

Repeat
Khéi tri : cac dinh chwa danh diu ( DJ[i] :=- v cung)
Tim dinh i l1a dinh phat chwa thoa man
Néu tim dwoci (nghia la i <>0) thi
Tim day chuyén chwa béo hoa xuét phat tir i
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Néu tim duwgc diy chuyén thi Diéu chinh luong
Until Khong tim dwgc day chuyén chwa bao hoa

Hai dong tac chinh trong thuat toan 13 : Tim day chuyén , Diéu chinh ludng
Tim day chuyén xuat phat tir dinh i :

+ Danh du dinh i dd xét (D[i] :==0)
+ Cho 1 vao Stack
+ While Stack chua rong va
day chuyén chua két thiic (nghia 1a chwa gdp dinh thu chua thod mén ) thi

Begin
+ LAy dinh k tir dinh Stack
+ Vong lap For : xét cac dinh j chua duoc danh dau
Néu viéc tim day chuyén chua két thucthi
Begin
Néu (k.j) 13 cung thuan chua bio hoa thi
Begin
+ Nap j vao Stack
+ Panh ddu da xétj (D[j] =k)
+ Néu j 1a dinh thu chua thoa mén thi két thuc day chuyén
End;
Néu (j.k) 13 cung ngugce chua bio hoa thi
Begin
+ Nap j vao Stack
+ Panh ddu da xétj (D[j]=-k)
+ Néu j 1a dinh thu chua thoa mén thi két thuc day chuyén
End;
End;
End;
Diéu chinh ludng :
Lay mot dinh i tir Stack
Repeat
j =1

i :=D[i] (Dinh ke trudc cta i trong ddy chuyén la D[i] )
Néu i>0 thi ting luong trén cung thuan (i,j) 1 don vi
Néu i<0 thi giam ludng trén cung ngugc (j,1) 1 don vi
Until Lay hét cac dinh cua day chuyén chua bdo hoa ( chua trong Stack )

Uses Crt;

Const Max = 100;
Fi ='Luongl2.txt';
Fo ='Luongl2.out;

Type Ta = Array[l..Max,1..Max] of Integer;
Tb = Array[l..Max] of Integer;

uigeli.xyz Trang 228



uigeli.xyz
Var A :Ta; { Thong luong toi da tren cac cung }
: Ta; { Luong }
: Tb; { Suc chua tai moi dinh }
: Tb; { Stack }
: Tb; { Mang danh dau dong thoi theo doi dinh truoc }
N,Top : Integer;
out : Text;
Ok :Boolean;
Procedure Nhap;
Var i,j : Byte;
F : Text;
Begin
Assign(F,Fi);
Reset(F);
ReadIn(F,N);
For i:=1 to N do
Begin
For j:=1 to N do Read(F,A[i,j]);
ReadIn(F);
End;
For i:=1 to N do
Read(F,P[i]);
Close(F);
End;
Procedure Hien;
Var i,j : Byte;
Begin
For i:=1 to N do
Begin
For j:=1 to N do Write(A[1,j]:4);
Writeln,;
End;
Writeln,;
For i:= 1 to N do Write(P[1]:4);
Writeln,;
End;
Function Giatri : Integer;
Var 1,,gt : Integer;
Begin
gt =0;
For i:=1 to n do
For j:=1 to n do
If P[j]<>0 then Inc(gt,F[i,j]);

O wn~m

Giatri := gt;
End;

Procedure HienKq;
Var i, : Byte;
Begin

For i:=1 ton do
Begin

For j:=1 ton do
If P[j]<>0 then Write(out,F[1,j]:4)
Else Write(out,0:4);
Writeln(out);
End;
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Writeln(out);
Writeln(out,'Gia tri luong : ',Giatri);
End;
Function Thongluong(i : Byte) : Integer;
Varj :Byte;
thlg : Integer;
Begin
Thlg = 0;
For j:=1 to N do
Begin
If A[1,j]>=0 then Inc(thlg,F[i,j]);
If A[j,1]>0 then Dec(thlg,F[j.1]);

End;
Thongluong := thlg;
End;
Function Thoaman(i : Byte) : Boolean;
Begin

If Abs(Thongluong(i))<Abs(P[1]) then Thoaman := False
Else Thoaman := True;
End;

Function TimPhat : Byte;
Var i, : Byte;
Begin
TimPhat := 0;
For i:=1 to N do
If D[i]=-MaxInt then
If P[1]<0 then
If Not Thoaman(i) then
Begin
Timphat := i,
Exit;
End;
End;
Procedure Daychuyen(i : Byte);
Var j,k : Byte;
Begin
D[i] =0;
Top =1;
S[Top] :=1; {Lan luot cho cac dinh cua day chuyen vao Stack }
While (Top<>0) and (Not Ok) do
Begin
k := S[top];
Dec(Top);
For j:=1 to N do
If (D[j]=-MaxInt) then
Begin
If Not Ok then { Not Ok:Chua ket thuc day chuyen }
Begin
If (A[k,j]>F[k,j]) then
Begin
D[j] =k;
Inc(Top);
S[Top] :=j;
Ok := (P[j]>0) and (Not Thoaman(j));
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End
Else
If (A[j,k]>=0) and (F[j,k]>0) then
Begin
D[j] := -k;
Inc(Top);
S[Top] :=j;
Ok := (P[j]>0) and (Not Thoaman(j));
End;
End;
End;
End;
End;
Procedure Dieuchinh;
Var i, : Byte;
Begin
i:= S[Top];{ Lan nguoc day chuyen , bat dau tu dinh stack }
Repeat
j=1
1:=D[i];
If i>0 then Inc(F[i,]);
If i<0 then Dec(F[j,-1]);
1:= Abs(i);
Until i=0;
End;
Procedure Luongl2;
Vari: Byte;
Begin
Repeat
Ok := False;
For i:=1 to N do DJ[i]:=-MaxInt;
1 := TimPhat;{ Tim dinh phat chua thoa man }
If i<>0 then
Begin
Daychuyen(i); {Ok = Tim duoc day chuyen chua bao hoa }
If Ok then Dieuchinh;
End;
Until Not Ok;
HienKgq;
End;
BEGIN
Clrscr;
Nhap;
Hien;
Assign(out,Fo);
ReWrite(out);
Luongl2;
Close(out);
Writeln('Da xong ');
END.

Bai tap vé qui hoach dong

Bai M3 vach :

uigeli.xyz

Trang 231



uigeli.xyz

Cho bd 3 s6 (N,M,K) nguyén khong am (N<=100,M,K<=33) . Nguoi ta dinh nghia mdi bo 3 )
trén ing véi 1 ma 1a mdt xau ki ty dang nhi phan thod man :
+ Chira dung N chit s6
+ Céc chir s6 0 lién nhau hoic cac chit s6 1 1ién nhau goi 13 1 vach , phai c6 dang M vach
+ 86 chir sb trong 1 vach goi 1a d6 rong cua vach . B rong t6i da cua vach 1a K
+ Vach déu tién ctia ma phai 1a vach gdm cac chit s6 1.
Lap trinh thuc hién céc yéu cAu sau :
1) Lay dir liéu tir File ‘MV.INP’ t6 chtrc nhu sau :

- Dong dau 1a 3 s6 N,M,K

-Dong thar 2 1asb p

- P dong tiép theo : mdi dong 1a mot ma M ; (0< i <P+1) ctia bd ma (M,N,K)
2) Thong tin ra gui vao File ‘MV.OUT” :

- Dong dau 14 s6 néu téng s6 ma cta bd ma (N,M,K)

- Tiép theo gdom p dong , mdi dong ghi 1 s6 12 vi tri cia ma M ; trong tu dién xép ting cac ma cua
bd ma (N,M,K) .

Thi du

File ‘MV.INP’
743

6

1110100
1101100
1001000
1000100
1101110
1110110

File ‘MV.OUT’
16

15

12

3

1

13

16

Uses Crt;
Const Fi ='Mv.inp';
Fo ='Mv.out';
MaxN = 100;
MaxM = 33;
Type Pt = Array[1..13] of Byte;
Ma = Array[1..104] of 0..1;
Bang = Array[0..MaxM,0..MaxN] of Pt;
Var N,M,K : Byte;

F : Bang;
X : Ma;
P : Pt;
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Procedure Dan(P : Pt;Var X : Ma);

Var 1,j,t,tg : Byte;

Begin
FillChar(X,Sizeof(X),0);
T:=0;

Fori:=1to 13 do
For j:=0to 7 do
Begin
Inc(T);
X[t] := (P[1] SHR j) and 1;
End;

End;

Procedure Nen(X : Ma;Var P : Pt);

Var i,j,t,tg : Byte;

Begin
FillChar(P,Sizeof(P),0);
T:=0;

Fori:=1to 13 do
Begin
Tg :=0;
For j:=0to 7 do
Begin
Inc(T);
Tg := Tg+X][t] SHL j;
End;
P[i] = Tg;
End;

End;

Procedure Cong(Var A : Ma;B : Ma);

Var i,t,nho : Byte;

Begin
Nho = 0;
Fori:=1to 104 do
Begin
T := A[i]+BJ[i]+Nho;
A[1] =T mod 2;
Nho =T div 2;
End;
End;

Procedure TaoBang; {F[x,y]=So luong cac ma co x vach , dai y ki tu }
Var i,j : Byte;F3 : Text;
Procedure Xaydung(x,y:Byte);

Vari: Byte; A,B : Ma;
Begin
Dan(F[x,y],A);
Fori:=1to k do
If i<y then
Begin
Dan(F[x-1,y-1],B);
Cong(A,B);
End;
Nen(A,F[x,y]);
End;
Begin
FillChar(F,Sizeof(F),0);
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Fori:=1to M do F[i,i,1] == 1;
Fori:=1 to K do F[1,1,1] :=1;
For i:=2 to M do
For j:=i+1 to N do
If i*k>=j then Xaydung(i,));
End;
Procedure Nhan(Var S : String;T : Byte);
Var i,tg,nho,L : Byte;
Begin
L := Length(S);
While(L>1) and (S[1]='0") do
Begin
Dec(L);
Delete(S,1,1);
End;
Nho = 0;
For i:= Length(S) downto 1 do
Begin
Tg := (Ord(S[i])-48)*T+Nho;
S[i] := Char(Tg mod 10 + 48);
Nho :=Tgdiv 10;
End;
If Nho<>0 then S := Char(Nho+48)+S;
End;
Procedure CongS(Var S1 : String;S2 : String);
Var i,tg,nho,L1,L.2,L : Byte;
Begin
Nho = 0;
L1 := Length(S1);
L2 := Length(S2);
IfL1<L2 thenL :=1L2 Else L :=L1I;
While Length(S1)<L do S1 :='0+S1;
While Length(S2)<L do S2 :="'0+S2;
For i:=L downto 1 do
Begin
Tg = Ord(S1[i])+Ord(S2[i])-96+Nho;
S1[i] := Char(Tg mod 10 +48);
Nho :=Tgdiv 10;

End;
If Nho<>0 then S1 := Char(Nho+48)+S1;
End;
Function Doi(P : Pt) : String; { Doi mang P dang nhi phan thanh xau }
Var X : Ma;
1,] : Byte;
S,LT,SP : String;
Begin
Dan(P,X);
Lt:="1%
S ='0";
j =104,

While X[j]=0 do Dec(j);
Fori:=1tojdo
Begin
Sp :=LT;
Nhan(Sp,X[i]);
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CongS(S,Sp);
Nhan(Lt,2);
End;
Doi :=S§;
End;
Procedure Vitri(S : String;Var P : Pt);
Var Ch : Char;
1,J,d,L : Byte;
AB :ma;
Begin
FillChar(A,Sizeof(A),0);
D :=Length(S);
For i:=M downto 2 do
Begin
Ch :=S[1];
L =0;
While (D>0) and (S[1]=ch) do
Begin
Inc(L);
Delete(S,1,1);
Dec(D);
End;
Case ch of
'l': For j:==2 to L do
Begin
Dan(F[i-1,D+L-j+1],B);
Cong(A,B);
End;
'0' : For j:=k-L downto 1 do
Begin
Dan(F[i-1,D-j],B);
Cong(A,B);
End;
End;
End;
Nen(A,P);
End;
Procedure Lam;
Var F1,F2 : Text;
S : String;
P : Pt;
H,i : Integer;
Begin
Assign(F1,F1);
Reset(F1);
Assign(F2,Fo);
Rewrite(F2);
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ReadIn(F1,N,M,K);{Ma : N ki tu,co M vach,do rong max cua vach :k}

TaoBang;

S := Doi(F[M,N]); { Ghi tong so ma }

Writeln(F2,S);

ReadIn(F1,H);{ Doc so luong cac ma can chuyen tu ma thanh vitri }

For i:=1 to H do
Begin
ReadIn(F1,S);
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Vitri(S,P);
S :=Doi(P);
CongS(S,'1");
Writeln(F2,S);
End;
Close(f2); Close(F1);
End;
BEGIN
Clrscr;  Lam;  Writeln('Xong');  Readln;
END.
DE BAI :

Cho mot hinh chir nhat n*m 6 vudng, mdi 6 vudng nhén gia tri 0 hodc 1. Ving cic 6 c6 gi trj 1
chung canh goi 1a mot ving lién thong. Néu trong hinh chir nhat nay chi c6 mot ving lién thong thi ving
nay goi la mot mau.

Cdu a : Nhap tir file SOMAU.INP hai s nguyén m,n va hai hinh chit nhat. Thong bao hai hinh chi
nhat d6 c6 phai 1a hai mau khong.

Cdu b : Hai miu goi 13 tvong duong néu dién tich cua chung bang nhau. Néu cau a dugc hai mau thi
hai mau d6 dugc twong duong khong.

Cdu c : Pat hai mau trén cung mot h¢ tryc toa do, néu tinh tién doc céac truc ma hai mau trung khit lén
nhau thi ta n6i hai mau d6 bang nhau. Néu cau b duoc hai mau twong dwong thi hai miu d6 bing nhau
hay khong?

Cdu d : Néu két hop thyc hién tinh tién doc cac truc toa do va phép quay mot mau, mot goc duong 90°
ma hai mau trung khit 1én nhau thi ta néi hai mau bang nhau kiéu 2. Kiém tra hai mau da nhap trong file
¢6 bang nhau kiéu 2 hay khong?

LOI GIAT:

(hoc sinh ty 1am cau d)

Uses Crt;

Const Max = 50;

Fi ='somau.inp";

Type Pt =Record x,y : Byte ; End;
MangM = Array[0..Max,0..Max] of Byte;
MangQ = Array[1..Max*Max] of Pt;
MangD = Array[1..Max,1..Max] of Pt;

Var N,M : Byte;

A,B : MangM;
Q :MangQ;
D : MangD;
S1,S2 : Integer;

(* *)

Procedure NhapFile;

Var 1i,j : Byte;

F : Text;

Begin
FillChar(A,Sizeof(A),3);
FillChar(B,Sizeof(B),3);
Assign(F,Fi);

Reset(F);
ReadIn(F,M,N);
Fori:=1 to M do
For j:=1 to N do Read(F,A[i,j]);
Fori:=1 to M do
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For j:=1 to N do Read(F,B[i,j]);
Close(F);
End;
(* *)
Function Tim1(Var MX : MangM; Var X,y : Byte): Boolean;
Var 1,) : Byte;
Begin
For i:=1 to M do
For j:=1 to N do
If MX[i,j]=1 then
Begin
X =1
Yy =1
Timl := True;
Exit;
End;
Timl := False;
End;
(* *)
Function Mau(Var MX : MangM;Var DT : Integer) : Boolean;
Var Ok : Boolean;
F,L : Integer;
x,y,k : Byte;
Procedure Loang(Var MX : MangM; x,y.1,j : Byte);
Begin
If MX[i,j]=1 then
Begin
MX[1,j] = 2;
Inc(L);
Q[L]x =1
Q[L]y =J;
D[1,j].x :=x;
D[ijly =v;
End
Else
If (MX]i,j]=2) and ((i<>D[x,y].x) or <>D[x,y].y))
then Ok := True;
End;
Begin
Ok := False;
If Tim1(MX,x,y) then
Begin
F:=0;
L:=1;
Q[L].x =x;
Q[L]y =y;
MX[x,y] = 2;
Repeat
Inc(F);
x = Q[F].x;
y = Q[Fly;
Loang(MX,x,y,x-1,y);
Loang(MX,x,y,x+1,y);
Loang(MX,x,y,x,y-1);
Loang(MX,x,y,x,y+1);
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Until F=L;
If Tim1(MX,x,y) then Ok := False;
Mau := OKk;
DT =1;
End;
End;
Function Thongbao(Var X : MangM; Var S : Integer) : Boolean;
Begin
S:=0;
If Not Mau(X,S) then
Begin
Writeln('Du lieu khong dung ');
Thongbao := False;
Exit;
End;
Thongbao := True;
End;

Procedure Timkhung(Var X : MangM; Var x1,y1,x2,y2 : Byte);
Function MinD : Byte;
Var i,j : Byte;

Begin
For i:=1 to M do
For j:=1 to N do
If X[1,j]=2 then
Begin
MinD :=1i;
Exit;
End;
End;
Function MaxD : Byte;
Var i,j : Byte;
Begin
For 1:=M downto 1 do
Forj:=1to N do
If X[1,j]=2 then
Begin
MaxD :=1i;
Exit;
End;
End;
Function MaxC : Byte;
Var i,j : Byte;
Begin
For j:=N downto 1 do
For i:=1 to M do
If X[1,j]=2 then
Begin
MaxC :=j;
Exit;
End;
End;
Function MinC : Byte;
Var i,j : Byte;
Begin
For j:=1 to N do
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For i:=1 to M do
If X[1,j]=2 then

Begin
MinC =j;
Exit;
End;
End;
Begin
x1 := MinD;
x2 := MaxD;
yl :=MinC;
y2 := MaxC;
End;
(* )

Function Trung : Boolean;

Var xal,xa2,xbl,xb2,yal,ya2,ybl,yb2,i,j : Byte;
Ok : Boolean;
L1,L2,x,y : Byte;

Begin
TimKhung(A,xal,yal,xa2,ya2);
TimKhung(B,xb1,ybl,xb2,yb2);
L1 := Abs(xal-xbl);
L2 = Abs(yal-ybl);
Trung := True;
If (xa2-xal)*(ya2-yal )=(xb2-xb1)*(yb2-yb1) then
Begin

For i:= xal to xa2 do
For j:=yal to ya2 do
If A[1,j]=2 then

Begin
If xal<xbl then x :=i+L1
Else
If xal>xb1 then x :=i-11
Else x :=1;
If yal<ybl theny :=j+L2
Else
If yal>ybl theny :=j-L2
Else y:=j;
If A[1,j]<>B[x,y] then
Begin
Trung := False;
Exit;
End;
End;
End
Else
Trung := False;
End;
BEGIN
NhapFile;
Clrscr;

If Thongbao(A,S1) and Thongbao(B,S2) then
If S1=S2 then
Begin
Writeln("Hai mau tuong duong ve mat dien tich ');
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If Trung then Writeln('"Hai mau co the tinh tien trung nhau ')

Else Writeln('Hai mau khong the tinh tien trung nhau ');
End
Else
Writeln('hai mau khong tuong duong, khong trung nhau ');
WriteIn('ENTER thoat ');
Readln;

END.

~ TONGON
MON : THIET KE THUAT TOAN

I/ Dynamic programing

a) Gan nhan (Dijsktra) Tim duong di ngan n}}ét trén do thi co trong s6 khéng am tir dinh u ( ngudn ) t6i
moi dinh d ( dich ). Trong s6 C[i,j] 1a trong so tir dinh 1 t&1 dinh j .

Trudc hét ta goi nhan cua dinhi (Vi: 1<=i<=N)lacap so (b,v) voi y nghia : b 1a dinh k& ngay
trude i ciia dudng di ngan nhét tir u téi i, v 1a gia tri duong di ngén nhat tir u ti i . Ky hiéu i (b,v)

+ khoi tri nhan :
* nhan moi dinh 1 1a 1(0,Max)Vi: I<=i<=N
* nhan dinh xuat phat 13 cu(u,0)
* Ghi nhan dinh x = u va két nap x vao tap dinh da xét : ex[x] =1

+ Trong khi x<>d ( dich ) va ( x<>0 ) thuc hién vong lap :

begin
* stra nhan cac dinh 1 (b i,v ) chua két nap va co duong di tir x t6i i theo nguyén tic : gia
sunhanx l1a x (bx,v«), neub+C[x1] <b; thi dinh 1 c6 nhan méi la i (x, byt C[x,1] )
* Chon dinh iy 6 nhan nho nhét trong cac dinh chua két nap vao tap dinh da xét , néu tim
duoc thi két nap ip vao tap dinh da xét, gan x =1, . Néu khong chon dugc thi x =0
end;
+ Lan nguoc theo nhan thir nhit dé tim duong di
i=d
Trong khi i<>u thyc hién vong lap
Begin
+ ghi luu i vao mang két qua
+ 1 nhén gia tri nhan tha nhat cua i
end;
uses  crt;const max = 100; fi = 'dijsktra.001";type tc = array[l..max,1..max]
of integer;{ cost } tb = array[l..max] of shortint;  { befor } tv = array[1..max] of
integer; { value } tr = array[1..max] of char; { result }
tex = array[1..max] of 0..1; { examined : da xem xet }
var C : tc;
t . tb;
A D tv;
rs : tr;
ex . tex;

n,u,d,x:byte;

procedure docf;
var 1,j : byte;
f:text; begin
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fillchar(c,sizeof(c),0);
assign(f,f1);
reset(f);
readIn(f,n,u,d);
while not eof(f) do
begin
readIn(f,1,j,c[1,]]);
c[j,i] = c[ijl;
end;
close(f);
end;
procedure hienf;
var 1,j : byte;
begin
writeln(n,' ',u,'',d);
for i:=1 ton do
begin
for j:=1 to n do write(c[1,]]:5);
writeln;
end;
end;
procedure khoitrinhan;
var i : byte;
begin
fillchar(ex,sizeof(ex),0);
for 1:=1 ton do
begin
t[i] :== 0;
v[i] := maxint;
end;
tfu] =u;
v[u] :=0;
X =u
ex[u] :=1;
end;
procedure suanhan;
var i : byte;
begin
for i:=1 ton do
if c[x,1]>0 then
if ex[1]=0 then
begin
if v[x]+c[x,i]<v[i] then
begin
v[i] = v[x] + ¢[x,1];
t[i] = x;
end;
end;
end;
function chon : byte;
var Lli : byte;
min  :integer;
begin
min := maxint;
li :=0;
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for i:=1 ton do
if ex[1]=0 then
if v[i]<min then
begin
min := v[i];
li =1
end;
chon =1i;
end;
procedure suanhan_ketnap;
begin
suanhan;
ex[x] =1;
X := chon;
end;
procedure thuchien;
begin
khoitrinhan;
while (x<>d) and (x<>0) do
suanhan_ketnap;
end;
procedure lannguoc;
var i,j,dem : byte;
begin
1:=d;
dem = 0;
while i<>u do
begin
inc(dem);
rs[dem] := char(i);
1 =t[i];
end;
inc(dem);
rs[dem] := char(u);
for i:=dem downto 1 do write(ord(rs[i]),"');
end;
BEGIN
clrscr;
docf;
hienf;
thuchien;
lannguoc;
END.

Input

614 {6dinh,xuit phat tirdinh 1 ,téidinh 4 }1241622352613463523684535610

Output: 162 3 5 4

b) Bai toan 0/1 knapsack : ) . )
Cho n do vat , d6 vat thir i c6 trong luong la wi, gia tri la vi .Nguoi ta xEp cac do vat vao 1 chiée

va ly c0 strc chura toi da la limw . Hay chon nhiing d6 vat nao xép vao va ly dé gia tri va ly 1a 16n nhat .

bay la bai toan tim véc to x = (X1, X2, ... , Xa ) VO1 X; chi nhan gia tri 0,1 , sao cho
2x; . w; < limw va Xx;.v; dat max .
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Céch giai :

Viax = Max(Vy, V2)

Trong do V1 = Viax (M,N-1)

\Y
{ xep cac do vat vao va ly, moi loai chi chon toi da la 1 vat }uses crt;const mn  =100;
mw  =300;
fi = 'knapsack.inp';
fo = 'knapsack.out';
type tf = array[0..mn,0..mw] of integer;
twv  =array[l..mn] of integer;
tkg = array[l..mn] of byte;
var f  tf g : text; W,V twy; tong :integer;

mt,Juumt,n,limw : integer;
procedure docf;
var 1,j : integer;
f :text;
begin
assign(f,fi); reset(f);
read(f,n,limw);
for i:=1 to n do read(f,w[i]);
for 1:=1 to n do read(f,v[i]);
close(f);
end;
procedure hienf;
var 1,j : integer;
begin
write(n,' ', limw);writeln;
for i:=1 to n do write(w[i]:4);writeln;
for 1:=1 to n do write(v[i]:4);writeln;
end;
procedure taobang;
var i,j : integer;
function max2(x,y : integer) : integer;
begin
if x<y then max2 =y else max2 =x;
end;
begin
for i:=0 to n do
for j:=0 to limw do f]i,j] :=-1;
for i:=0 to n do
for j:=0 to limw do f]i,j] :=-1;
for j:=0 to limw do f]0,j] :=0;

for 1:=0 to n do 1]1,0] := 0;
for ;=1 ton do
for j:=1 to limw do
begin
if fi,j]=-1 then
if j-w[i]>=0) then
fli,j] = max2(fli-1,jLfTi-1j-w[i] [+ v[i])

else f]1,j] == f[i-1,];

end;
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end;
procedure timkq(i,j : Integer);
begin
if (i<>0) and (j<>0) then
begin
if fi,j]=fTi-1,j] then timkq(i-1,j)
else
begin
writeln(g,'vat thu ',i:4,' : w="8,w[i]:4,'v =":8,v[1]:4);
timkq(i-1,j-w[i]);
tong := tong+w[i];
end;
end;
end;
BEGIN
clrscr;
docf;
hienf;
taobang;
tong = 0;
assign(g,fo);
rewrite(g);
timkq(n,limw);
Writeln(g,'tong gia tri va ly : ' {f[n,limw]);
Writeln(g,'tong trong luong : ',tong);
writeln('da chay xong chuong trinh ');
close(g);
readln;
END.

I1/ Dé quy
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Bai tap 2 : M3 di tuan :

Cach 1 : B¢ quy tim moi nghiém , chi chay dugc véi n khodng 6 hodc 7

uses crt;const max =10; dy carray[1..8] of -2.2=(-1,1, 2,2, 1, -1,-2,-2);
dx :array[1..8] of -2.2 =(-2,-2,-1, 1,2, 2, 1,-1);
fo = 'nnn.dat’;
var a : array[-1..max,-1..max] of shortint;
m,n,x,y,1,sn : integer;
f : text;
procedure nhap;
begin

write('m,n ="); readln(m,n);
write('Toa do (x,y) cua o xuat phat : "); readIn(x,y);
end;
procedure khoitri;
var 1,j : integer;
begin
for i:=-1 to m+2 do
for j:=-1 to nt+2 do a[i,j] :=-1;
for i:=1 to m do
for j:==1 to n do a[i,j] := 0;
a[x,y] = 1;
end;
procedure hien;
var i,j : integer;
begin
inc(sn);
writeln(f,sn);
for i:=1 to m do
begin
for j:=1 to n do Write(f,a[1,j]:6);
writeln(f);
end;
end;
procedure vet(i,x,y : integer);
var j,u,v : integer;
begin
if i>m*n then hien;
for j:==1to 8 do
begin
u:=x+dx[j];
vi=y+dy[jl;
if (a[u,v]=0) then
begin
afu,v] ==1;
vet(i+1,u,v);
afu,v] :=0;
end;
end;
end;
BEGIN
clrscr;
nhap;
khoitri;
sn := 0;
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1:=2;
assign(F,Fo);
rewrite(F);
vet(i,X,y);
if sn=0 then writeln(f,'vo nghiem ');
close(F);
END.

III / Tham lam :

Bai ma di tudn (Cdch 2) Tham lam , tim 1 nghiém chay dugc véi n khoang 30 hodc 40

{$A+,B-,D+,E+ F-,G- I+ L+ N-,0-,P- Q-,R+,S+,T- V+ X+} {$M 56384,0,655360} Uses crt; Const
Max = 50; dx : Array[1..8] of integer=(-2,-2,-1,1, 2, 2,1,-1); dy
Array[1..8] of integer=( -1,1, 2,2,1,-1,-2,-2);
Var N,x,y :Integer;
A : Array[-1..max+2,-1..max+2] of Integer;
dem : Integer;
F : Text;
Procedure Nhap;
Begin
Write('Nhap kich thuoc ban co =");
Readln(n);
Write('Nhap toa do xuat phat x,y =");
Readln(x,y);
End;
Procedure Hien;
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Var i, : Integer;
Begin
Inc(dem);
For i:=1 to n do
Begin
For j:=1 to n do write(F,a[1,j]:4);
Writeln(F);
End;
End;
Procedure Hangrao;
Var i :Integer;
Begin
Fillchar(a,sizeof(a),0);
For i:=-1 ton+2 do
For j:=1to 2 do

Begin
Ali,1-j]:=1;
Alintj]:=-1;
All-,1]:=-1;
Alntj,i]:=-1;

End;

End;
Function Bac(x,y:integer) : Integer;
Var i,dem : Integer;
Begin
dem:=0;
For i:=1 to 8 do
If a[x+dx[i],y+dy[1]]=0 then inc(dem);
Bac:=dem;
End;
Procedure Vet(so,i,j:integer);
Var  k1lk,Ldem,p : Integer;
Begin
If so>n*n then
Begin
Clrscr;
Hien;
End;
Ldem:=9;
For k:=1 to 8 do

If A[i+dx[k],j+dy[k]]=0 then
Begin
P := Bac(i+dx[k],j+dy[k]);
If (Ldem>P) and (P>=0) then
Begin
Lk :=k;
Ldem :=p;
End;
End;

If Ldem = 9 then exit;
If Ldem<9 then
Begin
A[i+dx[Lk],j+dy[Lk]] := So;
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Vet(so+1,i+dx[Lk],j+dy[Lk]);
A[i+dx[Lk],j+dy[Lk]] := 0;
End;
End;
Procedure Lam;
Begin
Hangrao;
Alxy]:=1;
Vet(2,x,y);
End;
BEGIN
Clrscr;
Nhap;
Assign(F,'Ma.txt");
ReWrite(F);
dem :=0;
Lam;
If dem=0 then Writeln(F,'Vo nghiem ');
Close(F);
Writeln('Da xong');
Readln;
END.

Cach 2b : Tham lam , chi tim 1 nghiém , chay dwgc véi n khoang 100 .

{$A+,B-,D+,E+ F-,G-,I+ L+ N-,0-,P-,Q-R+,S+ T- V+ X+} {$M 56384,0,655360}uses  crt;const
max = 100; fo = 'banco.out’;
dx : array[1..8] of integer=(-2,-1,1,2,2,1,-1,-2);
dy : array[1..8] of integer=(1,2,2,1,-1,-2,-2,-1);
type mang = array[l..max,l..max] of integer;
var f : text;
a : mang;
X,y,U,v,n,m : integer;
procedure nhap;
begin
write('m,n = ");readln(m,n);
write('x,y = ');readln(x,y);

end;
function trong(x,y:integer):boolean;
begin
trong := (x>0) and (y>0) and (x<m+1) and (y<n+1);
end;

function bac(x,y : integer) : integer;
var 1,j,dem : integer;
Ix,ly : integer;
begin
dem:=0;
for i:=1 to 8 do
begin
Ix = x+dx][i];
ly = y+dyl[i];
if (trong(Ix,ly)) and (a[lx,ly]=0) then inc(dem);
end;
bac := dem;
End;
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procedure chon(x,y : integer;var u,v:integer);
var 1,b,lb,Ix,ly : integer;
begin
1b:=255;
u:=0;v:=0;
for i:=1 to 8 do
begin
Ix:=x+dx[i];
ly:=y+dy[il;
If(trong(Ix,ly)) and (a[lx,ly]=0) then

begin
b:= bac(Ix,ly);
if b<lb then
begin
Ib :=Db;
u =1x;
v =ly;
end;
end;
end;

end;

procedure lam;
var sb : integer;
procedure hien;
var 1,j : integer;
begin
assign(f,fo);
rewrite(f);
writeln(f,sb-1);
for i:=1 tom do
begin
for j:==1tondo
write(f,a[1,j]:7);
writeln(f);
end;
close(f);
end;
begin
a[x,y]=1;
sb:=1;
chon(x,y,u,v);
while (u<>0) and (v<>0) do
begin
X =
Y=y,
inc(sb);
a[x,y] := sb;
chon(x,y,u,v);
end;
hien;
end;
BEGIN
nhap;
lam;
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END.
IV Backtracking : Thuong ding véi 16p cac bai toan tim kiém thoa 2 tinh chat :
+ Khong c6 ban do tim kiém xéc dinh
+ Tai mdi budc tim kiém c6 1 tap hitu han cac kha ning Pset(i) = A | B;
M3di tap kha niang ciia budc i gom 2 tap con khong giao nhau A; va B; . Trong d6 A; 1a tap c4 kha ning da
duyét , B; chua duyét . Néu B; = ® (moi kha ning ctia budc i da duyét hét ) ma chua dat két qua thi lui
mét bude trd vé bude trudc . Nguoc lai khi B; khac r6ng thi ta chon mot kha nang cia B;, cho di tiép .
Thuat toan két thuc khi gap két qua .

Nguoc lai , sau khi tham hét moi kha nang cua moi budc ma khong dat két qua ta cling dung thuat
toan .

Céc bai toan loai nay két qua thudng chira 2 diéu kién P va Q . Khi tim kiém ta thuong tam bo qua
1 diéu kién , thi du nhu bo diéu kién P , tai mdi budc tim kiém ta chi can khao sat cac kha ning thoa mén
diéu kién Q .

So db giai im 1 nghiém :

Khoi tri mang chira két qua V thoa man diéu kién P
Repeat
If gap Dich then begin Hién nghiém ; exit ; end;
If That bai then begin Thong bao v nghiém ; exit ; end;
If C6 dwdng then Tién
Else Lui
Until false;

So d6 gidi tim moi nghiém :

Khoi tri mang chtra két qua V thoa man diéu kién P
Repeat
If gap Dich then begin Hién nghi€ém ; Lui ; end;
If That bai then begin Thong bao v nghiém ; exit ; end;
If C6 dwdng then Tién
Else Lui
Until false;

Bai ma di tuin (Cdch 3 ) Duyét quay lui ( backtracking ) tim moi nghiém , chi chay dwoc véi n khodng

6,7

uses  crt;const max =7, fo ='ma3.out’;
dd :array[1..8] of -2..2 = (-2,-2,-1,1,2,2,1,-1);
dc :array[1..8] of -2..2 = (-1,1,2,2,1,-1,-2,-2);

type ma  =array[-1..max+2,-1..max+2] of integer;
mb = array[l..max,1l..max,1..8] of boolean;
mt = array[l..max,1..max] of integer;

var a : ma,
b : mb;
tx,ty :mt;
f : text;

m,n,X,y,Ix,ly,sb,snk,lk : integer;
procedure nhap;
begin
write('nhap m,n =");
readln(m,n);
write('nhap x,y =");
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readIn(x,y);
end;
procedure hangrao;
var 1,j : integer;
begin
for i:=-1 to m+2 do
for j:=-1 to n+2 do a[i,j] :=-1;
for 1:=1 tom do
for j:==1 to n do a[i,j] := 0;
end;
procedure khoitri2;
var 1,j,h,k : integer;
begin
for 1:=1 to m do
for j:==1tondo
for k:=1 to 8 do b[1,},k] := false;

for i:=1 to m do
for j:==1tondo

begin
tx[1,j] = 0;
ty[ij] = 0;
end;
end;

procedure hien;
var i,j : integer;
begin
inc(sn);
writeln(f,sn);
for i:=1 to m do
begin
for j:=1 to n do write(f,a[1,j]:6);
writeln(f);
end;
end;
function tien_ duoc(var X,y,sb : integer) : integer;
var u,v : integer;
begin
tien_duoc :=9;
for k:=1 to 8 do

begin
u = x+dd[k];
v = y+dc[k];

if a[u,v]=0 then
if not b[x,y k] then

begin
tx[u,v]:==x;
ty[u,v]:=y;

tien_duoc :=k;
b[x,y,k] :=true;
inc(sb);

X =

y=v;

a[x,y] := sb;
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exit;
end;
end;
end;
procedure tongket;
begin
if sn=0 then write(f,'vo nghiem ')
else write(f,'tong so nghiem la : ',sn);
close(f);
end;
procedure backtracking;
var Ix : integer;
begin
sb :=1;
alxy] = 1;
khoitri2;
repeat
if sb = m*n then hien;
if sb <1 then break;
k :=tien_duoc(x,y,sb);

if not (k<9) then
begin
a[x,y] :=0;
for k:=1 to 8 do b[x,y,k] := false;
dec(sb);
Ix :==x;
x =tx[x,y];
y =ty[lxyl;
end;
until false;
end;
BEGIN
clrscr;
nhap;
hangrao;
assign(f,fo);
rewrite(f);
backtracking;
tongket;
END.

Bai N_hdu : Hiy xép N quan hau trén ban cd N*N sao cho ching khong khéng ché nhau Thuét toan
Backtracking.

uses crt;const max =20;

fo = 'hau.out";
type tv = array[ 1..max] of byte;
var A L tv;

d : longint;

f : text;

n : byte;

procedure hien;
var 1 : longint;
begin
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writeln(f,'nghiem ',d);
for 1:=1 to n do write(f,v[i]:3);
writeln(f);
end;

procedure hienvn;
begin
writeln(f,'vo nghiem");
close(f);
halt;
end;

function duoc(i : byte) : boolean;

var j : byte;

begin
duoc = false;
for j:==1toi-1 do

if (v[i]=V[j]) or (abs(v[i]-v[j])=i-j) then exit;

duoc = true;

end;

function tien(i : byte) : boolean;
begin
tien := true;
while v[i]<n do
begin
inc(v[i]);
if duoc(i) then exit;
end;
tien := false;
end;

procedure backtracking;
var 1 : byte;
begin
for i:=1 to n do v[i] := 0;
1:=1;
repeat
if i>n then
begin
inc(d);
hien;
end;
if i<1 then break;
if tien(i) then inc(i)
else
begin
v[i] =0;
dec(i);
end;
until false;
end;
BEGIN
clrscr;
write('nhap n = ");readln(n);
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if (n<I) or (n>max) then exit;

assign(f,fo);
rewrite(f);
d:=0;

backtracking;
if d=0 then hienvn;
close(f);

END.

Bai 6 : Tim tir chan chinh ( chj gérq cac ki tu thudc tap A=[*1°..’9’] , khong c6 2 xau con liéq nhau b.':ing
nhau ) sao cho dg dai cda tir bang s6 nguyén N ( N <=40000 ) va ky tu C thudc tap A chi xuat hi¢n

khong qua K lan .
uses crt;
const maxn =40000;
fo = 'pureword.out’;
var W : array[ l..maxn] of byte;
n,k,dem : longint;
len : byte;
sok  :longint;
kituc : Byte;

procedure init;
var 1 : longint;
begin
for i:=1 to n do w[i] := 0;
k :=1; {mdidau tirchicé 1 ky tu }
len :=3; { nghia latap A =[*1",..3°] }
dem :=0;
end;
function equal(i,k : longint): boolean;
var j : longint;
begin
equal := false;
for j:=k downto k-i+1 do
if w[j]<>w[j-i] then exit;
equal := true;
end;
function pure(k: longint): boolean;
var i : longint;
begin
pure := false;
fori:=1tokdiv2do {1i:dodai2 xaucon lien nhau }
if equal(i,k) then exit;
pure := true;
end;
function k tu c(k : longint) : boolean;
var 1,p : longint;

begin
p:=0;
k tu c = false;
for i:=1 to k do
begin

if w[i]=kituc then inc(p);
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if p>sok then exit;
end;
k tu c:=true;
end;
function coduong: boolean;
var 1 : longint;
begin
coduong := true;
for i:= w[k]+1 to len do
begin
wlk] ==1;
if pure(k) and k_tu_c(k) then exit;
end;
coduong := false;
end;
procedure pw;
var f : text;
procedure result;
var i : longint;
begin
inc(dem);
for i:=1 ton do
begin
write(f,w[i]);
if i mod 80 =0 then writeln(f);
end;
writeln(f);
end;
procedure sum;
var 1 : longint;
begin
if dem>0 then write(f,'tong so nghiem la : ',dem)
else write(f,'vo nghiem');
end;
{ tim tat ca cac nghiem }
begin
assign(f,fo);
rewrite(f);
repeat
if k>n {dich} then result;
if k<l {thatbai} then break;
if coduong and (k<=n) then inc(k) {tien}
else {lui}
begin
wlk] = 0;
dec(k);
end;
until false;
sum;
close(f);
end;
{ Tim mot nghiem
begin
assign(f,fo);
rewrite(f);
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repeat
if k>n (*dich*) then begin result;close(f);exit;end;
if k<1 (*that bai*) then
begin writeln(f,'vo nghiem ");close(f);exit;end;
if coduong and (k<=n) then inc(k) (*tien*)
else (*lui*)
begin
w[k] =0;
dec(k);
end;
until false;
close(f);
end; }
BEGIN
clrscr;
write('do dai cua tu chan chinh la N =");
readIn(N);
write('ki tu lap la : ');readIn(kituc);
write('so lan lap la : ");readIn(sok);
init;
PW;
END.

V Thuit toan khac :
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Bai 4 : Cho N s0 nguyén duong thudc tap P, Hay tim tap con S cua P sao cho vi moi so x trong P déu
c6 the bi€u dién dudi dang tich chi gom cac so6 thudc tap con S .
Thuat toan tim tap co s& ( dung dir li¢u ki€u queue )

program sinh;uses  crt;const max = 10000; fi = "Input.inp'; fo =
'output.txt';type mang = array[l..max] of integer;

mang?2 = array[ l..max] of byte;
var  aq : mang;

dx : mang?2;

n,m :integer;

f : text;

procedure docf;

var 1 : integer;

begin
assign(f,fi); reset(f);
readln(f,n);
for 1:=1 to n do read(f,a[1]);
close(f);

end;

procedure gs(dau,cuoi : integer);

var 1,j,g,coc :integer;

begin
1:=dau; j:=cuoi;
g:=a[(dautcuoi) div 2];

repeat
while a[i]<g do inc(i);
while a[j]>g do dec(j);
if i<=j then
begin
coc:=a[i]; a[i]:=a[j]; a[j]:=coc;
inc(1); dec(j);
end;
until i>j;
if i<cuoi then gs(i,cuoi);
if j>dau then gs(dau,j);
end;

function duoc(k : integer) : boolean;
var dau,cuoi : integer;

Lp :integer;
begin
duoc:=true;

fillchar(dx,sizeof(dX),0);
dau:=0; cuoi:=1;
q[cuoi]:=k; dx[k]:=1;
while dau<cuoi do
begin
inc(dau); k:=q[dau];
for i:=1 tom do
if k mod a[i]=0 then
begin
p:=k div a[i];
if dx[p]=0 then
begin
inc(cuoi);
q[cuoi]:==p;
dx[p]=1;
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end;
if p=1 then exit;
end;
end;
duoc:=false;
end;
procedure write _out;
var 1 : integer;
begin
assign(f,fo); rewrite(F);
writeln(F,m);
for 1:=1 to m do
begin
write(f,a[i] : 5);
if i mod 16 =0 then writeln(F);
end;
close(f);
end;
procedure thuchien;
var 1 : integer;
begin
qs(1,n);
m:=1;
for 1:=2 ton do
if not duoc(a[i]) then
Begin
Inc(m);
a[m]:=a[i];
end;
write_out;
end;
BEGIN
Clrscr;
docf;
thuchien;
END.

Bai 5 : Cho n sb nguyén duong d6i mot khac nhau 1a tap S . Hay chon tir S mot tap con P ¢6 it phan tir
nhat ma véi moi (x,y) [x V' S,y V P thi UCLN (x,y) <> L.
Thuat toan tim tap on dinh ngoai .

uses  crt;const max = 30; fi ='ondinh2.inp"; fo ='ondinh2.out';type
mang = array[0..max] of integer; mang?2 = array[0..max,0..max] of 0..1;var a,b
mang;
g : mang?2;
n,k : integer;
f s text;

dem :longint;
procedure test;
var f s text;
Lp : integer;
begin
assign(f,fi);
rewrite(f);
n:=10;
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writeln(f,n);
randomize;
for i:=1 ton do
begin
p :=random(100)+1;
write(f,p:5);
if i mod 20 = 0 then writeln(f);
end;
close(f);
end;
procedure docf;
var 1,j : integer;
f :text;
begin
fillchar(a,sizeof(b),0);
assign(f,f1);
reset(f);
readIn(f,n);
for i:=1 to n do read(f,b[i]);
close(f);
end;
function ucln(a,b : integer) : integer;
var d : integer;

begin
if (a=0) and (b=0) then exit;
while b>0 do
begin
d :=amod b;
a:=b;
b:=d;
end;
ucln = a;
end;

procedure taodothi;
var i,j : integer;
begin
for i:=1 ton-1 do
for j:=i+1 ton do
if ucln(b[i],b[j])<>1 then

begin
ofij] = 1;
gl =1;
end;
end;

Procedure tao_on_dinh_ngoai(i : integer);

Var j : integer;
procedure hien;
var i : Byte;
begin

inc(dem);

fori:=1 to k do

write(f,b[a[1]]:4);

writeln(f);
end;
function od ngoai (a : mang): Boolean;
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var X : integer;
function khong_thuoc : boolean;
var j : integer;
begin
forj;==1tok do
if x = a[j] then
begin khong thuoc := false; exit; end;
khong_thuoc := true;
end;
function noi : boolean;
var j : integer;
begin
for j:==1 to k do
if g[x,a[j]]=1 then
begin noi := true; exit; end;
noi := False;
end;
begin
for x:=1 to N do
if khong_thuoc then
if not noi then
begin od ngoai := False; exit; end;
od ngoai := True;
end;
begin { Tao on_dinh ngoai(i) }
if i>k then
if od _ngoai(A) then hien;
else { i<=k }
for j:=A[i-1]+1 to N-k+i do
begin
Ali] =;
tao_on_dinh ngoai(i+1);
end;
end;
procedure lam;
begin
for k:=1 ton div 2 +1 do {xet bo on dinh ngoai k phan tu }
begin
dem :=0;
fillchar(a,Sizeof(a),0);
a[0] :=0;
tao_on_dinh ngoai(1);
if dem>0 then { ton tai bo on dinh ngoai k phan tu}
begin
writeln(f,dem,' nghiem ');
{Writeln(F2,'So od ngoai la : 'k);}
break; {chi tim bo on dinh ngoai nho nhat }
end;
end;
end;
BEGIN
test;
docf;
taodothi;
assign(f,fo);
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rewrite(f);
lam;
close(f);
END.

Bai 7 : Bai toan sip ba 16 : Cho n d6 vat , 6 vt thr i co trong lwong 13 wi , gia tri 13 v Nguoi ta xép cac

do vat vao 1 chiéc va ly co stic chura t61 da 1a limw . Hay chon nhitng d6 vat nao xép vao va ly dé gia tri

va ly 14 16n nhét .
bay la bai toan tim véc to x =(X;, X2, ... , Xa ) VO1 X; chi nhan gia tri 0,1 , sao cho
2x; .w; < limw va Xx;.v; dat max .
{ xep cac do vat vao va ly, moi loai chi chon toi da la 1 vat }uses crt;const mn =100;
mw  =300;
fi = 'knapsack.inp';
fo = 'knapsack.out';
type tf = array[0..mn,0..mw] of integer;
twv  =array[l..mn] of integer;
tkqg = array[l..mn] of byte;
var f s tf; g s text; W,V twy; tong :integer;

mt,luumt,n,limw : integer;
procedure docf;
var i,j : integer;
f :text;
begin
assign(f,f1); reset(f);
read(f,n,limw);
for 1:=1 to n do read(f,w[i]);
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for i:=1 to n do read(f,v[i]);
close(f);
end;
procedure hienf;
var i,j : integer;
begin
write(n,' ',limw);writeln;
for 1:=1 to n do write(w[i]:4);writeln;
for i:=1 to n do write(v[i]:4);writeln;
end;
procedure taobang;
var 1,j : integer;
function max2(x,y : integer) : integer;
begin
if x<y then max2 :=y else max2 :=x;
end;
begin
for 1:=0 ton do
for j:=0 to limw do fi,j] :=-1;
for 1:=0 ton do
for j:=0 to limw do fi,j] :=-1;
for j:=0 to limw do 1]0,j] := 0;

for 1:=0 to n do {[1,0] := 0;
for i:=1 ton do
for j:=1 to limw do
begin
if f]i,j]=-1 then
if (j-w[i1]>=0) then
f[i,j] := max2(1[i-1,j],{Ti-1,j-w[i]]+v[i])
else f[i,j] = f[i-1,j];
end;
end;
procedure timkq(i,j : Integer);
begin
if (i<>0) and (j<>0) then
begin
if fi,j]=f]i-1,j] then timkq(i-1,j)
else
begin
writeln(g,'vat thu ',i:4,' : w="8,wl[i]:4,'v=":8,v[1]:4);
timkq(i-1,j-w[i]);
tong := tong+wl[i];
end;
end;
end;
BEGIN
clrscr;
docf;
hienf;
taobang;
tong := 0;
assign(g,fo);
rewrite(g);
timkq(n,limw);
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Writeln(g,'tong gia tri va ly : ', f[n,limw]);
Writeln(g,'tong trong luong : '.tong);
writeln('da chay xong chuong trinh ');
close(g);
readln;
END.

Tro choti Gp bai

Cho M quan bai mang cac sd tir 1 dén M ( M<=12 ) , cac quan bai dang lat
ngira .Cho mét s6 nguyén duong N ( N<=200 ) . Tro choi nhu sau : Hai ngudi

lan luot thay nhau tp quan bai theo qui tic :
an bai vao téng diém , néu tong diém bang N thi ngudi d6 thing
14n bai (ngtra ) thi dong thoi 14t ngira lai quan bai dang bi Gp trude do.
Hay 1ap trinh theo yéu ciu :
1) Nhaptir ban phim s6 N,M.
2) Bodc tham ai di trude

3) Thé hién tro choi trén man hinh tro choi gitta ngudi va may sao cho kha ning thing ciia may c6 thuan
loi hon

Thudt todn :

Gia st N=10 , M=3 . Trudc hét 1ap bang phuong 4n sau :

1 2 3 4 5 6 7 8 9 10
1 1 0 0 1 1 0 0 1 1 0
2 0 0 0 1 0 0 0 1 0 0
3 0 0 1 1 0 0 1 0 0 0

Néu may di triede :

Chon quan s 1 (vi A[1,1]=1), don ‘nguoi choi phai chon quén 2 hoac 3 , do do c6t diém tiép
theo 1a 142 =3 hodc 1+3=4 . Trong cac cot diém 3 va 4 , d&n luot may di lai co s6 1, nén may lai duoc
chon quan ¢ hang nao d6 c6 s60 1 ... Qua trinh ctt nhu the cho dén khi sé& dan t6i t1nh trang : sau khi
ngudi di quan sé 2 hodc 3 thi tong diém 13 9 dén lugt may di , may ap quan s6 1, duoc tong diém 1a 10 .
May thang .

Néu may di sau :

Rit c6 thé may bi don vao tinh trang : nhan cot diém khong ¢ s6 1 . Khi d6 méay phai up quan
nao d6 dé cot diém méi co it so 1 nhét , nghia 1a tao ra tinh thé bat loi nhat cho nguoi ( May hy vong
ngudi choi nay nay khong biét qui luat , ap phai quin bai ¢ hang 0 cia cot diém mai nay)

Van dé con lai cac em s& thic méc 14 : Lam thé ndo c¢é bang phirong dn nhw vy ?

Ly do don gian 1a ching ta lan nguoc tir trang thai két thiic chic thing vé trang thai dau . Cuy thé
+ Gan A[1,N-1]=1
+ Sau d6 xdy dung dan cac s6 1 & cac cot diém & = N-2,N-3......,1 theo qui tic :

Chon s quan lan luot 1a Sq=1..M.Goi ) luong s6 1 & cot d+Sqla x (voi diéu kién x<=N ).
Néu x=0 hoic ( x=1 va A[Sq.x]=1 ) thi A[Sq,d]=1 ; con lai A[Sq,d]=0

CHUONG TRINH
Uses Crt;
Type pt =0..1;
Var  Diem,sq,m,n,Luu : Byte;
S : String;
A : Array[1..12,0..200] of 0..1;
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Ch : Char;
Ok : Boolean;
Procedure Ve(i,j : Byte;Ch : Char);
Var k,h : Byte;
Begin
Textcolor(7);
If j<>0 then

For k:=i to i+4 do
For h :=jtoj+4 do
Begin
Gotoxy(h,k);
Write(ch);
End;
Textcolor(14);
End;
Procedure Nhap;
Begin
Repeat
Clrscr;
Write('So diem toi da ( N<=200), N =");
{$I-} ReadIn(N); {$I+}
Until (Ioresult=0) and (N in [1..200]);
Repeat
Gotoxy(1,2);
Write('So quan bai (M<=12) ,M=");
{$I-} Readln(M); {$I+}
Until (Ioresult=0) and (M in [1..12]);
End;
Function S1_dau(diem : Byte) : Byte;
Var d,j : Byte;
Begin
d:=0;
For j:=1 to M do
If A[j,diem]=1 then Inc(d);
SL_dau :=d;
End;
Function Thang(i,t : Byte) : pt;
Var j,p : Byte;
Begin
p .= SL_dau(i+t);
If p>1 then Thang :=0
Else
If p=0 then Thang =1
Else
If p=1 then
Begin
If A[t,i+t]=1 then Thang := 1
Else Thang := 0;
End;
End;
Procedure Taobang;
Var i,j : Byte;
Begin

For sq:=1 to M do
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Begin
Ve(5,sq*6,char(219));
Gotoxy(sq*6+2,10);
Write(sq);
End;

FillChar(A,Sizeof(A),0);
A[LN-1]:=1;

For j:=N-2 downto 0 do
For i:=1to M do
If (i+j<=N) and (Thang(j,i)=1) then A[i,j] = 1;

{A[1,1] :=0;}
Diem :=0;
Luu :=0;
End;
Procedure Boctham;
Begin
Gotoxy(20,16);
Write('Ban chon di truoc hay di sau (T/S) ? ");
Repeat
Ch := Upcase(Readkey);
Until Ch in ['T",'S'];
Gotoxy(20,16);
Clreol;
End;
Procedure GhiMaydi(sqm,diem : Byte);
Begin
Gotoxy(50,16); Write('May up quan bai so ',sqm:3);
Gotoxy(20,18); Textcolor(12);
Write('Tong so diem ',diem:6);
Textcolor(14);
End;
Procedure May choi;
Var k,x : Byte;
Begin
{ Tinh huong tot }
For k:=1 to M do
If (k<>Luu) and (A[k,diem]=1) then
Begin
Ve(5,luu*6,char(219));{Lat bai cua nguoi}
Luu :=k;
Ve(5,luu*6,char(176));{May up quan moi }
Inc(diem,k);
Ghimaydi(k,diem);
Exit;
End;
{ Tinh huong xau : chon cot co it hang co dau }
{ de hy vong nguoi kia boc dung hang khong dau }
X:=M;
For k:=1 to M do
If k<>Luu then
If (SL_dau(k+diem)<x) then x := k;
Ve(5,luu*6,char(219)); { Lat bai cua nguoi }
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Luu :=x;
Ve(5,luu*6,char(176));{ May up quan bai moi }
Inc(diem,x);
Ghimaydi(x,diem);
End;
Procedure Nguoidi;
Var Ch : Char;
Begin
Gotoxy(1,24);
Write('Ban chon quan bai bang cach chuyen mui ten ',char(24));
Repeat
Gotoxy(sq*6+2,11);
Writeln(char(24)); { Viet mui ten len }
Ch = Upcase(Readkey);
Gotoxy(sq*6+2,11);
Write(chr(32)); {Xoa mui ten len }

Case ch of
'K': If sg>1 then Dec(sq) Else sq := m;
'M'": If sq<m then Inc(sq) Else sq = 1;
End;
Until (sq<>Luu) and (Ch=#13);
Gotoxy(1,16);Write(" ");
Gotoxy(1,16);
Write('Ban vua up quan = ',sq);
Inc(diem,sq);
If Luu>0 then Ve(5,luu*6,char(219));
Luu :=sq;
Ve(5,luu*6,char(176));
Delay(1000);
End;
BEGIN
Textcolor(14);
TextBackGround(1);
Repeat
Nhap;
Taobang;
Boctham;
If ch="T" then nguoidj;
Ok := False;
If diem<=N then
Repeat
May _choi;
If Diem<=N then Nguoidi Else Ok := True;
Until Diem>N;
Clrscr;
Gotoxy(20,20);
If Ok then Writeln('Ban thang ! ') Else Writeln('May thang ! ');
Gotoxy(40,20); Write('ESC to quit ...");
Until Readkey=#27;
END.
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MOT SO BAI TOAN VE XEP LICH

Bai 1 : Cho N cong viée , mdi cong viée i phai lam trudc mot sd cong viée jk1.. j k2 ..j ks nao d6 trong N
cong viéc nay . Hay x€p lich thuc hién cac cong vi¢c nay .

Bai 2 : Cho N cong viéc . Mdi cong viéc i phai lam sau mot sé cong viée jkl..j k2 ..j ks nao d6 trong N
cong viée ndy va biét thoi gian thyc hién cong viéc 1a ti . Xép lich thuc hién nhiéu cong viéc nhét .

Bai 3 : Cho N cong viéc . Mdi cong viéc i cho biét thoi gian thyc hién cong viéc 1a ti
a) Tinh thoi gian min thyc hién du N cong viée
b) Cho thoi diém cudi phai hoan thanh moi cong viée i nay 1a Ci. Co thé xép lich  thyc hién N
cong viéc hay khong ( Thong bao "cé" hay "khong" )
¢) Néu két qua cau b) 1a "khong" thi xép duoc nhiéu cong viéc nhat 1 bao nhiéu ?

Thuat toan tham lam
( Bai lam ctia Lé Sy Vinh 12 CT Lé Quy Pén- Giai nhat Tin hoc Qubc té 1998 )

{$A+9B_7D+9E+9F_9G'7I+5L+5N'70'5P-5Q_5R+5S+9T_aV+)X+}
{$M 16384,0,655360}

Uses Crt;

Const max =1000;
Input ="Input.txt';
Output ='Output.txt';

Type Mang =array[ l..max] of Integer;
Var C, T, Tt, Kq, Lkq, Tt2 : Mang;
N, SI : Integer;

Procedure Read Input;

Var £ : text;
i: Integer;

Begin
Assign(f, Input); Reset(F);
ReadIn(F, N);
For i:=1 to N Do Read(f, T[i]); ReadIn(F);
For 1:=1 to N Do Read(f, C[i]); ReadIn(F);
CLose(f);

End;

Procedure Solutionl;
Var i, Tmin : Longint;
F : text;
begin
Tmin:=0;
For i:=1 to N Do Tmin:=Tmin+ T[i];

Assign(F, Output); Rewrite(f);
Writeln(F, Tmin);
Close(F);

End;

Function Kiemtra(k : Integer) : boolean;
{ Tap Hop Co K cong Viec Co Thoa Man Hay Khong }
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Var i, Now, Sh : Longint;
Begin
Kiemtra:=False;
Now:=0;
For 1i:=1 to K Do
Begin
Sh:=Tt[i];
Now:=Now+ T[Sh];
If Now>C[Sh] THen Exit;
End;
Kiemtra:=True;
end;

Procedure Solution2;
Var 1,j, Coc : Integer;
F :text;
Begin
{ Sap Sep Theo CJ[i] }
For i:=1 to N Do Tt[i]:=i;
For 1:=1 to N Do
for j:==i+1 to N Do
If C[ Tt[i] > C[ Tt[j]] Then
Begin
Coc:=Tt[i]; Tt[1]:=Tt[j]; Tt[j]:=Coc;
End;

Assign(f, Output); Append(f);
If Kiemtra(N) Then WRiteln(F,'CO")
Else WRiteln(F,' KHONG');
CLose(F);

End;

function ThoaMan : Boolean;
Var 1, j, Coc : Integer;
begin
For 1:=1 to Sl Do Tt[1]:= Kq[1];
{ Sap Sep Theo C[i] }

For i:=1 to S1 Do
for j:==1+1 to Sl Do
If C[ Tt[i] > C[ Tt[j]] Then
Begin
Coc:=Tt[i]; Tt[i]:=Tt[j]; Tt[j]:=Coc;
End;
ThoaMan:=Kiemtra(SI);
End;

Procedure Solution3;
Var,j, Coc : Integer;
F :text;
Begin
{ Sap Sep Theo TJ[i] }
For i:=1 to N Do Tt2[ i]:=i;
For i:=1 to N Do
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for j:==i+1 to N Do
If T[ Tt2[i] > T[ Tt2[j]] Then
Begin
Coc:=Tt2[1]; Tt2[1]:=Tt2[j]; Tt2[j]:=Coc;
End;

S1:=0; { Kq Bang Rong }
For i:=1 to N Do
Begin
Lkq:=Kq;
Inc(S1); Kq[S1]:= Tt2[i];
If ThoaMan=false THen
Begin
Kq:=Lkq; SI:=SI-1;
End;
End;

Assign(f, Output); Append(F);
WRiteln(F, SI);
CLose(f);

End;

BEGIN
Clrscr;
Read_Input;
Solutionl;
Solution2;
Solution3;
END.

Input.txt
Output.txt
4

13111
34158

Bai 4 : Cho N cong viéc ,véi moi cong viéc cho thoi diém bat dau co thé thuc hién , thoi gian thuc hién ,
thoi diém t6i da phai két thiic . Xép lich dé thyuc hién dugc nhiéu cong viée nhit .
{$A+,B-,D+,E+ F-,G-I+,L+N-,0-,P- Q-,R+,S+,T- V+ X+}
{$M 16384,0,655360}
Uses crt;
Const Input ='Viec.Inp';
Output ='viec.out';
max =51;

Type Kieu =Record
dau,tg,cuoi : Integer;
Tt : Byte;
End;

Mang =Array[0..max] of Kieu;
Ta =Array[l..max] of Byte;

Var a, kq, lkq: mang;
Cx : Ta;
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N, maxviec, viec , conlai, time: Integer;

Procedure Nhap;

Var f': text;
1: Byte;

Begin
Assign(f,Input); Reset(F);
ReadIn(f,N);
For i:=1 to N Do ReadIn(f,A[i].dau,a[i].tg,a[i].cuoi);
CLose(F);

End;

Procedure Sapsep; {Sap xep theo thoi diem bat dau , tang dan }
var 1,j : Byte;
Begin
For 1:=1 to N Do A[i].tt:=i;
For i:=1 to N Do
For j:=i+1 to N Do
If A[i].dau>A[j].dau Then
Begin
A[max]:=A[i]; A[i]:=A[j]; A[j]:=A[max];
End;
End;

Function Ln(k,t : integer) : Integer;
Begin
if k>t Then In:=k
Else In:=t;
End;

Procedure Lay(k : Byte);

Var i : Byte;

Begin
Dec(conlai);
Cx[k] =k;
Inc(viec);
Kq[viec].tt :=k;
Kq[viec].dau := Ln(a[k].dau,time);
Kq[viec].cuoi:= kq[viec].dau+A[k].tg;
time:=kq[viec].cuoi;

For i:=1 to N Do
If (Cx[i]=0) And (Time+A[i].Tg>A[i].Cuoi) Then
Begin
Cx[i]:=k; Dec(Conlai);
End;
End;

Procedure Bo(k : Byte);
Vari: Byte;
Begin
Inc(Conlai);
Dec(Viec); Cx[k]:=0;
For i:=1 to N Do
If (Cx[i]=k) Then
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Begin
Cx[1]:=0; Inc(Conlai);
End;
End;

Procedure Perfect;
Begin
maxviec:=Viec; Lkq:=Kq;
End;

Function Dao : boolean;
Var Tgl x1,x2 : Integer;
Begin
Tgl:=kq[viec-2].Cuoi,
x1:=kq[viec-1].tt; x2:=kq[viec].tt;
Tgl:=In(Tgl,A[x2].dau)+a[x2].tg;
Tgl:=Ln(Tgl,A[x1].dau)+A[x1].Tg;

Dao:=true;
If (Tgl<=A[x1].Cuoi) And (Tgl<=Kq[Viec].Cuoi) Then
Begin
If (Tgl<Kq[Viec].Cuoi) then Exit;
If (x2<x1) then Exit;
End;
Dao:=False;
End;

Function Ktcan : Boolean;
Var i,tgl,tg2 : Integer;
Begin
ktcan:=False;
If Conlai+Viec<=maxviec Then Exit;
If (viec>=2) Then
If Dao Then Exit;

Tgl:=Kq[Viec-1].Cuoi; Tg2:=Kq[Viec].Dau;
For i:=1 to N Do
If Cx[1]=0 Then
If In(tgl,A[i].Dau)+A[1].Tg<Tg2 Then Exit;
Ktcan:=True;
End;

Procedure Vet;
Var i,tg : Integer;
Begin
Tg:=Time;
For i:=1 to N Do
If (cx[1]=0) and (Time+A[i].tg<=A[i].Cuoi) Then
Begin
Lay(i);
If Viec>maxviec Then Perfect;
IF ktcan Then Vet;
time:=Tg;
bo(1);
End;
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End;

Procedure Bailam;
Begin
Fillchar(Cx,Sizeof(Cx),0);
maxviec:=0; viec:=0;
Time:=0; Conlai:=N; Kq[0].Cuoi:=0;
Vet;
End;

Procedure Hienkgq;

Var f': text;
1: Byte;

Begin
Assign(F,Output); ReWrite(f);
Writeln(F,maxviec);
For i:=1 to maxviec Do

Writeln(F,A[Lkq[1].tt].tt," ',Lkq[i].dau,' ',Lkq[i].Cuoi);

Close(F);

End;

Procedure Taofile;
Var f :text;
1,tg,dau,Cuoi : Integer;
Begin
Write('NHAP N ="); ReadIn(N);
Randomize;
Assign(F,Input); ReWrite(F);
Writeln(f,N);
For i:=1 to N Do
Begin
Dau:=Random(10); Cuoi:=Dau+Random(100);
Tg:=Random(Cuoi-dau)+1;
Writeln(F,Dau,' ',tg," ',Cuoi);
End;
Close(f);
End;

begin
Clrscr;

{ Taofile;}
Nhap;
Sapsep;
bailam;
Hienkq;

End.

Bai 5 : Cho N cong viéc ,voi moi cong viéc cho gia tri cua cong viée (tinh bang don vi tién ) , thoi gian
thyc hién , thoi diém cubi ciing phai két thuc . Xép lich dé thuc hién dugc nhiéu tién cong nhat .

Uses Crt;
Const Max =60;

Fi  ='V2.INP',

Fo ='CV3.0UT,
Type PT =Record
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Thoigian, Tien,Ketthuc, Ten:Byte; {Thoi gian,Tien,ten ketthuc}
End;
Var  A,Q,LQ : Array[l..Max]of PT;
D : Array[1..Max]of Byte;
N,top,Ltop : Byte;
Tien,Thoidiem,TongTien : Integer;

Conlai

: LongInt;

Procedure Input;

Var

Begin

End;

F : Text;
k :Byte;

FiLLChar(A,Sizeof(A),0);

FiLLChar(D,Sizeof(D),0);

Assign(F,Fi);

Reset(F);

ReadLn(F,N);

Conlai:=0;

For k:=1 to N do

Begin
ReadLn(F,A[k].Thoigian,A[k].Ketthuc,A[k].Tien);
Afk].Ten:=k;
Conlai:=Conlai+A[k].Tien;

End;

Close(F);

Procedure Trao(Var u,v:PT);
Var Coc : PT;

Begin

End;

Coc :=u;
u =v;
v :=Coc;

Procedure Xap_xep;

Var i,j

Begin

End;

: Byte;

For i:=1 to N-1 do
For j:=i+1 to N do
If A[i].Ketthuc>A[j].Ketthuc then Trao(A[1],A[j]);

Procedure Lay(k:Byte);

Var j

Begin

: Byte;

Tien := Tient+A[k].Tien;

D[k] =k;

Conlai := Conlai-A[k].Tien;

Inc(top);

Q[top].Thoigian := Thoidiem; {Thoi gian truoc khi lam k }
Thoidiem := Thoidiem+A[k].Thoigian;

Q[top].Ten :=k;

Q[top].Ketthuc := Thoidiem; {Thoi gian sau khi lam k }
For j:=1to N do

If (D[j]=0)And(A[j].Ketthuc<Thoidiem)then

Begin
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Conlai := Conlai-A[j].Tien;

End;
End;
Procedure Thao(k:Byte);
Var j :Byte;
Begin
For j:=1 to N do
If D[j]=k then
Begin
D[j] =0;
Conlai := Conlai+A[j].Tien;
End;
Thoidiem := Thoidiem-A[k].Thoigian;
Tien :=Tien-A[k].Tien;
Dec(top);
End;
Function Can:Boolean;
Begin
Can := True;
If Conlai+Tien<=Tongtien then Exit;
Can := False;
End;
Procedure Luu_KQ;
Begin
LQ:=Q;
Tongtien := Tien;
Ltop :=Top;
End;
Procedure Try;
Var k : Byte;
Begin
For k:=1 to N do
If (D[k]=0)And(Thoidiem+A[k].Thoigian<=A[k].Ketthuc) then
Begin
Lay(k);
If Tien>Tongtien then Luu_KQ;
If Can then Exit;
Try;
Thao(k);
End;
End;
Procedure Output;
Var F :Text;
k :Byte;
Begin
Assign(F,Fo);
ReWrite(F);
WriteLn(F,Tongtien);
For k:=1 to Ltop do
Begin

Write(F,A[LQ[k].Ten].Ten:4,A[LQ[k].Ten].Thoigian:4,
A[LQ[k].Ten].ketthuc:4);
Writeln(F,' ',LQ[k].Thoigian:6,LQ[k].Ketthuc:4,
A[LQ[k].Ten].Tien:6);
End;
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Close(F);
End;
BEGIN
Thoidiem := 0;
{Test;}
Input;
Try;
Output
END.

Bai 6 : ( é thi chon ddi tuyén qudc gia ndm 1995 . Bai 2 ngay 25-4-1995 )

Trong mot truong dai hoc ¢6 M thay gido dénh s6 tir 1 dén M va N 16p hoc danh sOtir 1 dén N .
Vi 1<=i<=M, 1<=j<=N, thay i phai day cho 16p j P[i,j] ngay , P[i,j] la s6 nguyén trong khoang tr 0 dén
10 . Trong mdi ngay mdi thay khong day hon 1 16p va mo6i 16p khong hoc hon mét thay .Hay thu xép lich
cho cac thay gido sao cho toan bo yéu cau giang day trén dugc hoan thanh trong sé ngay it nhit .Cac
ngay trong lich day danh s lan luot 1a 1,2,3,...
Doc thong tin tr mot File van ban tén la INP.B2 ,trong d6 dong dau ghi lan lugt gia tri M va giatriN
(M<=20,N<=20) , dong thir i+1 ( 1<=i<=M) ghi lan luot N gia trj P[i,1], P[1,2],...,P[1,n] la cac s6 nguyén
trong khoang 0 dén 10 .Hai gia tri lién nhau trén mot dong cach nhau it nhat mot dau trang .
Loi giai ghi ra File van ban c6 tén la OUT.B2 , trong d6 dong thur nhét ghi s6 ngay hoan thanh toan bo
khoi lugng giang day , trong cac dong tiép theo lan luot tir ngay 1, ghi theo quy cach theo thi du dudi
day , mdi dong lich day trong ngay dé ciia cac thay , lan luot tir thay 1, néu thay nao khong day khong

ghira

Vi du véi File dir liéu

4

2 0 0 0

0 1 1 0

1 0 1 0

1 1 1 1

0 0 0 1

File két qué c6 thé c6 ndi dung nhu sau :
S6 ngay : 4

Ngay 1 : Thay 2 day 16p 2, Thay 3 day 16p 3, Thay 4 day lop 1,
Ngay 1 : Thay 1 day 16p 1, Thay 2 day 16p 3, Thay 4 day 16p 2,
Ngay 1 : Thay 3 day 16p 1, Thay 4 day 16p 3, Thay 5 day lop 4,
Ngay 1 : Thay 1 day 16p 1, Thay 4 day 16p 4,
{$A+,B-,D+ E+F- G- I+ L+ N-,0-P-,Q-R-,S+T- V+ X+}
{$M 56384,0,655360}
Program Thay giao;
Uses crt;
const max=20;

Max1=200;

Fi="Thaygiao.inp';

Fo='Thaygiao.out';

Type mang=array|[1..max,1..max] of integer;
mang2=array[1..max1,1..max] of byte;
mang3=array[ 1..max] of integer;
Mang4=array[1..max1] of integer;

Var A : mang;
Lop,kq : mang2;
dong,cot : mang3;
TT : mang4;
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M,n,snc,sn : integer;
Time : longint;
F : text;

Procedure read inp;
var i,j : integer;
begin
Assign(f,fi);
reset(F);
readln(f,m,n);
for i:=Ito m do
Begin
for j:==1 ton do
read(f,A[i,j]);
readIn(F);
end;
Close(f);
end;

Function max_arr(var A:mang3; n : integer) : integer;
var i,ma : integer;
Begin

ma:=0;

for i:=1ton do

If A[i]>ma then
Ma:=A[i];

Max_arr:=ma;

end;

Function Songay : integer;

var d,c : integer;

Begin
d:=max_arr(dong,m);
C:=max_arr(cot,n);

If d>c then songay:=d
else songay:=c;

end;

function Ok : boolean;
var i,j : integer;
Begin

Ok:=false;

for 1:=1 to m do

for j:==1tondo
If a[1,j]<>0 then exit;

Ok:=true;

end;

Procedure Write out;
var i,j : integer;
Begin
Assign(f,fo);
rewrite(F);
Writeln(f,snc);
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for i:=1 to snc do
Begin
Write(f,' Ngay '.i,' ");
for j>=1 tom do
If Kq[1,j]<>0 then
Write(f,;,'/" . Kq[i,j]," ");
Writeln(f);
end;
Close(F);
Writeln((meml[0:$46C]-time) /18.2 : 8: 2);
halt;
end;

Procedure try(sngay,sthay : integer);
var i,j : integer;
Begin
if sngay>snc then
Begin
If Ok then Write out;
Exit;
end;
If sthay>m then
Begin
If (sngay+Songay<>Snc) then exit;
try(sngay+1,1);
exit;
end;
for i:=1 ton do
If (A[Sthay,i]>0) and (Lop[sngay,i]=0) then
Begin
Dec(A[Sthay,i]);
Lop[sngay,i]:=1;
dec(dong[sthay]);
dec(Cot[i]);
kq[sngay,sthay]:=i;

try(sngay,sthay+1);

kq[sngay,sthay]:=0;
inc(dong[sthay]);
inc(Cot[i]);
Lop[sngay,i]:=0;
inc(A[Sthay,i]);
end;
try(sngay,sthay+1);
end;

Procedure Init_data;
var i,j : integer;
begin
Fillchar(Lop,sizeof(lop),0);
for i:=1 to m do
Begin
dong[i]:=0;
For j:=Ito n do
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Dong[i]:=Dong[i]+A[i,j];

end;
for j:==1tondo
begin
cot[j]:=0;

for 1:=1 ton do
Cot[j]:=Cot[j]+A[L]];
end;
Snc:=songay;
Fillchar(tt,sizeof(tt),0);
end;

Procedure Solution;
begin
init_data;
try(1,1);
end;

BEGIN
Clrscr;
Time:=meml[0:$46C];
Read_inp;
Solution;

END.

54

2000
0110
1010
1111
0001

Bai 7 : (Bai 1 - thi qudc t& 1996 — Tai Hunggari )

Mot nha may chay mét day chuyén san xuat . C6 2 nguyén cong can phai thyc hién dbi véi m01
mot san pham theo trinh tu sau : du tién 12 nguyén cong A , sau do toi nguyén cong B . C6 mot s0 may
dé thyc hién tirng nguyén cong . Hinh 1 chi ra cach td chtic day chuyén san xuat hoat dong nhu sau :

Bing chuyén vao e cececc

Cac may kiéu A :

Bing chuyén trung gian : (C((
Céc may ki

uB

Bing chuyén ra O

May kiéu A 13y san pham tir bang chuyén vao , thyc hién nguyén cong A va dat san pham vao bing
chuyen trung gian . May kiéu B lay san pham tLr bang chuyén trung gian thuc hién nguyén cong B va dat
san pham vao bang chuyén ra . Moi may déu c6 thé 1am viéc song song va dgc 1ap voi nhau , moi may
1am viéc v6i thoi gian xir 1y cho trude . Thoi gian xir 1y 13 s6 don vi thoi gian can thiét dé thuc hién
nguyén cong bao gdm ca thoi gian 1iy san pham tir bang chuyén trudc khi xtr 1y va thoi gian dat san
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pham vao bang chuyén sau khi xir 1y .
Cava:
a ra thoi diém sém nhét ma nguyén cong A dugc hoan thanh dbi véi tit ca N san pham véi diéu kién 1a
cac san pham nay da san sang trén bang chuyen vao tai thoi diém 0 .
Céau b : Dua ra thoi diém som nhit ma ca 2 nguyén cong A va B duoc hoan thanh d6i voi tat ca N
san pham khi cac san pham nay da sin sang trén bang chuyén vao tai thoi diém 0 .

Dit liéu vao : File INPUT.TXT gdm céc sd nguyén duong ghi trong 5 dong . Dong thtr nhét chira N 1a sb
san pham ( 1<=N<=1000) . Trén dong thir 2 ghi M 1 14 s6 lugng cic may kiéu A ( 1<=M 1 <= 30). Trén
dong thir 3 ghi M1 s nguyén la cac thoi gian xur ly cua timg may kiéu A . Trén dong tha 4 va tha 5
tuong ung ghi M 2 1a s6 lugng cac may kleu B ( 1<=M 2 <= 30). va cac thoi gian xu 1y cua tirng may
kiéu B . Thoi gian xir Iy 1a mot sb nguyen nam trong khoang tir 1 dén 20

Dit lidu ra : Chuong trinh ciia ban can ghi 2 dong ra File OUTPUT.TXT . Dong dau tién chita mot s6
nguyén duong 1a 161 gidi cua cau A . Dong thtr 2 chira 161 giai ca cau B .

Vi du : Hinh sau cho mét File Input c6 thé c6 va File output trong tmg véi nd .

INPUT.TXT

5

2

11

3

314

OUTPUT.TXT
3
5

Solution of task JOBS

Program Jobs;

Const
MaxM=30; { max number of machines }

Type
Operation='A"..'B';
ProcTime=Array[Operation,1..MaxM] Of Word,

Var
N:Longint; { number of jobs }
M:Array[Operation] Of Word; { M[op] is the number of machines of type op }
PTime: ProcTime; { PTime[op,m] is the processing time for machine

m of type op }

TA, { the time needed to perform single operation A on all N jobs }
TB: Longint; { the time needed to perform single operation B on all N jobs }
d :Longint;

Procedure ReadInput;
{ Global output variables: N, M, PTime }
Var InFile: Text; i: Word;
Begin
Assign(InFile, 'input.txt'); Reset(InFile);
ReadLn(InFile,N);
ReadLn(InFile,M['A"]);
For i:=1 To M['A"] Do
Read(InFile, PTime['A',1]);
ReadLn(InFile);
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ReadLn(InFile,M['B']);
For i:=1 To M['B'] Do
Read(InFile, PTime['B',i]);

Close(InFile);
End {Readlnput};

Function Compute Time(Op:Operation):Longint;
{Computes the minimal time that is needed to perform operation Op on N jobs}
{ Global input variables: M, PTime }
Var t,Processed:Longint;
1:Word;
Begin
t:=0;
Repeat
Inc(t);
Processed:=0;
For 1:=1 To M[Op] Do
Processed:=Processed+(t Div PTime[Op.,i));
Until Processed>=N;
Compute Time:=t;
End;{Compute Time}

Function Finish(Op:Operation; t: Longint): Longint;
{ Finish(Op,t) is the number of jobs that are finished at time t
according to the optimal schedule for single operation Op for N jobs. }
{ Global input variables: N, M, PTime }
Var Res,UpTo: Longint;
1: Word;
Begin
Res:=0;
For 1:=1 To M[Op] Do
If (t Mod PTime[Op,i])=0 Then Inc(Res);
{ If the number of jobs that can be completed up to time t
is more then N then decrease Res to the proper value. }
UpTo:=0;
For i:=1 To M[Op] Do UpTo:= UpTo+ (t-1) Div PTime[Op,i];
If Upto >= N Then
Res:=0
Else If Upto+Res>N Then
Res:= N-UpTo;
Finish:=Res;
End {Finish};

Procedure Adjust;
{ Computes the delay time d when the first type B machine starts to work }
{ Global input variables: TA, TB }
{ Global output variables: d }
Var Inter:Word; { number of jobs in the intermediate container }
t: Longint;
JB:Word;
Begin
d:=1; t:=0; Inter:=0;
While d+t<TA Do Begin
Inter:=Inter+Finish('A',d+t);
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JB:=Finish('B',TB-t); { # jobs starting at time d+t }
While Inter<JB Do Begin { while not enough jobs available }
Inc(d);
Inter:=Inter+Finish('A’,d+t);
End;
Inter:=Inter-JB;
Inc(t);
End;
End; {Adjust}

Procedure WriteOut(AnswerA,AnswerB:Longint);
Var OutFile: Text;
Begin
Assign(OutFile, 'output.txt'); Rewrite(OutFile);
WriteLn(OutFile, AnswerA);
WriteLn(OutFile, AnswerB);
Close(OutFile);
End; {WriteOut}

Begin {Main}
ReadInput;
TA:= Compute_Time('A");
TB:= Compute Time('B");
Adjust;
WriteOut(TA, d+TB);
End.

Solution 2 :
Uses Crt;
Const Mn = 1000;
Fi = "input-4.txt';
Fo=",
Type Ta = Array[l..mn] of Byte; { Thoi gian xu ly tung may }
Var N : Integer; { So san pham <=1000 }
MI1,M2 : Byte; { Soluong may tung loai A,B <=30 }

T1,T2 : Ta;
F :Text;
tgb : Integer;
Procedure DocF;
Var F : Text;
i: Integer;
Begin
Assign(F,Fi);
{$i-} Reset(F); {$1+}
If IoResult<>0 then
Begin
Writeln('Loi Ffile ');
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Readln;
Halt;
End;
ReadIn(F,N);
ReadIn(F,M1);
For i:=1 to M1 do Read(F,T1[i]);
ReadIn(F);
Readln(F,M2);
For i:=1 to M2 do Read(F,T2[i]);
Close(F);
End;
Function spht(X : Ta;m,tg : Integer):Integer;
Var sp,i : Integer;

Begin
sp :=0;
For ;=1 to m do sp:=sp+tg div X[i];
spht := sp;

End;

Function Thoigian(X : Ta;m: Integer): Integer;
Var tg,sp : Integer;
Begin
tg :=0;
sp :=0;
While sp<N do
Begin
Inc(tg);
sp := spht(X,m,tg);
End;
Thoigian = tg;
End;
Procedure Tinh,;
Var 1,x,tgb : Integer;
Function Conthieu(tgthieu : Integer): Integer;
Var lam,i : Integer;
Begin
conthieu := N - spht(T2,m2,tgb-tgthieu-1);
End;
Begin
tgb := Thoigian(T2,m2);
x:=0;
For i:=0 to tgb-1 do
While spht(T1,M1,1+x)<conthieu(i) do Inc(x);

Tgb :=Tgb+x;
Writeln(F,Tgb);
End;

Procedure Lam;

Var ds_caua : Integer;

Begin
Assign(F,Fo);
Rewrite(F);
Ds_caua := Thoigian(T1,m1);
Writeln(F,Ds_caua);
Tinh;
Close(F);

End;
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BEGIN
Clrscr;
DocF;
Lam;
END.

Bai toan 8 : ( Phuong phap d¢ quy , vét can tim nghiém t6i uru )
Cho N cong viéc (ma so tir 1 dén N ) va M nhom tho ( mé sé tir 1 dén M ) (0<N,M<100).Thué tho
theo nguyén tac phai thué toan nhom va sao cho n cong viéc déu duoc thuc hién véi 2 truong hop sau :
Cau a : S6 nhoém tho phai thué 13 it nhat
Caub : Sb tho thué 14 it nhét
Dt liéu vao tir File ‘nhomtho.inp’
Dong dau 1a 2 sé n, m
Trong m dong tlep theo : s6 dau tién caa dong i trong m dong nayla s6 tho cia nhom i, cac sb tiép
theo ciia dong 13 cdc ma sb clia cac cong viéc ma nhoém nay c6 thé lam .
Dit liéu ra trén man hinh :
Céu a : cic ma sd 1a tén cac nhom thg duoc thué trong truong hop A
Cau b : cac mi s6 13 tén cac nhom tho duoc thué trong truong hop B

Thi du :

File ‘nhomtho.inp’

55

613

5512

9415

94523

62514

Két qua trén man hinh 1a :
CauA : 1 4 (hoicl 5)
CauB : 1 5

Chu ¥ : Néu mdi nhom tho khong dic trung boi s6 ngudi , thay bang gia tri cong viéc nhom d6 dat duoc .
Dong thoi mdi nhom c6 thé goi 1a 1 " ngudi " thi

Bai toan trén c6 thé thay hinh thirc phat biéu : Cho M thg , N cong viéc , gia cong thué tho i la
B[i] .Néu A[i,j]=1 thé hién tho i lam dugc cong viéc j . Hay thué thor dé hoan thanh tat ca N cong viée
trong 2 trudong hop
Cau a : Thué sao tdn it tién nhit ,
Cau b : Thué sao it thg nhét .
File dir liéu vao cho nhu cli

Bai todn 8 : ( M nhém thg , hoan thanh N cong viée )

Uses Crt;
Const Max = 50;
Fi = 'nhomthol.INP";
Type Ta = Array[l..max,l..max] of Byte;
Tb = Array[l..max] of Byte;
Var  N,M,LN,LT,Sn,St : Byte;
A . Ta;
B,KqA,KgB,Kq,phu : Tb;
Thev : Set of Byte;
Procedure TaoF;
Var f : Text;
k,p,i,j : Byte;

TH  : Set of Byte;
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Begin
Assign(f,f1);
Rewrite(f);
Write('So cong viec n =");ReadIn(n);
Write('So nhom tho m =");ReadIn(m);
Writeln(f,n,' ',m);
Randomize;
For i:=1 to m do
Begin
Write(f,Random(10)+1," ");
TH =TJ;
For j:=1 to n do
Begin
k := Random(n)+1;
If Not (k in TH) then
Begin
TH := TH+[k];
Write(f,k,'");
End;
End;
Writeln(f);
End;
Close(f);
End;
Procedure Nhap;
Var f : Text;
1,j : Byte;
Begin
Assign(fFi); {8$i-} Reset(f); {$it+}
If (ioresult<>0) then
Begin
Write('Error file data 'fi,' .Enter to quit);
Readln; halt;
End;
ReadIn(f,n,m);
For i:=1 to m do
Begin
Read(f,BJ[i]);
While not Seekeoln(f) do
Begin
Read(f}));
Alij] =1;
End;
ReadlIn(f);
End;
Close(?);
End;

Function Dk_Can:Boolean;{= False : C6 cong viéc khong thé thué nhom nao lam duoc}
Var 1i,j: Byte;
Function Cot_0(j:Byte):Boolean; {True: ¢/v j khong nhom nao lam dugc (cot j 1a ¢t 0)}
Vari: Byte;
Begin
Cot_0 := False;
For i:=1 to m do
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If a[1,j]<>0 then Exit;
Cot_0 := True;
End;
Begin
Dk _Can := False;
For j:=1 ton do
If Cot_0(j) then Exit;
Dk Can := True;
End;

Procedure Toiuu;
Begin
If (sn<Ln) then
Begin
Ln:=sn;
KqA:=Kgq;
End;
If (st<Lt) then
Begin
Lt:=st;
KgB:=Kq;
End;
End;

Procedure Them nhom(i:Byte);
Varj : Byte;
Begin
For j:=1 to n do
If a[1,j]=1 then
Begin
Inc(Phul[j]); {So tho lam cong viec j }
Thev:=thcv+[j];
End;
Inc(sn);
Inc(st,b[1]);
End;

Procedure Loai_nhom(i:Byte);
Var j : Byte;
Begin
For j:=1 ton do
If (A[i,j]=1) then
Begin
Dec(Phul[j]); {Phul[j] : so tho biet cv j cua cac nhom da thue }
{Thev : tap hop cac cong viec thue}
If (Phu[j]=0) then Thev:=Thcev-[j];
End;
Dec(sn);
Dec(st,b[i]);
End;

Function Chapnhan(i:Byte):Boolean;{True : Nhom i co kha nang lam cv chua co ai lam}
Var j: Byte;
Begin
Chapnhan := True;
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For j:=1 ton do
If (A[i,j]=1) and Not (j in Thcv) then Exit;
Chapnhan := False;
End;

Procedure Vet(i:Byte);
Begin
If (Thev=[1..n]) then
Begin
Toiuu;
Exit;
End;
If ((Sn>=Ln) and (St>=Lt)) or (i=m+1) then Exit;
If Chapnhan(i) then
{ Nhom i lam duoc cong viec ma nhom tho da tuyen khong the lam duoc}
Begin
Them nhom(i);
Kq[i]=1;
Vet(i+1);
Loai_nhom(i);
Kq[i]:=0;
End;
Vet(it1);
End;
Procedure Khoitri;
Var 1: Byte;
Begin
Ln:=Max+1;
Lt:=Max+1;
St:=0;
sn:=0;
Thev:=[];
For i:=1 to n do Phu[i]:=0;
End;
Procedure Hienkgq;
Var i : Byte;
Begin
Writeln('Dang chay chuong trinh ... ');
Write('Phuong an thue it nhom nhat la : ');
For i:=1 to n do
If KqA[i]=1 then Write(i:4);

Write(#10#13,'Phuong an thue it tho nhat la :');
For i:=1 to n do
If KgBJ[i]=1 then Write(i:4);
Writeln(#10#13,'Chuong trinh da chay xong ! ');
End;
Procedure Xuly;
Begin
If Not Dk_Can then
Begin
Writeln('Khong ton tai phuong an thue .Enter de thoat');
Readln;
Halt;
End;
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Khoitri;
Vet(1);
End;
BEGIN
Clrscr;
{TaoF;}
Nhap;
Xuly;
Hienkq;
Readln;
END.

Bai 9 : (Bai thi Tin hoc quéc gia 1995) Két qua thi déu quéc gia ciia n van dong vién ( danh sd tir 1 dén
N) trén m mén ( danh s6 tir 1 dén m ) duge danh gia bang diém ( gia tri nguiyén khong am ) . Vi moi
van dong vién ta biét dlem danh gia trén timg mon ciia van dong vién 4y . Cac diém nay duoc gfhi trén
mot File vin ban ¢6 cdu truc :

+ Dong dau ghi s6 van dong vién va sé mon

+ Céc dong tiép theo , mdi dong ghi cac diém danh gia trén tit ca m mon ctia mot van dong vién
theo thtr ty mon thi 1,2,....m . Cac dong nay dugc ghi theo thir ty van dong vién 1,2,..,n

+ Céc sb ghi trén mot dong cach nhau it nhét 1 ddu cach
Can chon ra k van dong vién va k mon dé thanh 1ap doi tuyén thi dau Olympic qudc té , trong d6 mdi van
ddng vién chi duoc thi ddu ding 1 mén ( 1<=k<=M,N ), sao cho tong s6 diém cua cac van dong vién trén
cac mon da chon 1 16n nhét .
Yéu cau :
Doc bang diém tir 1 File van ban ( Tén file cho tir ban phim ) ,sau d6 ct mdi 1an nhan mot gia tri k
nguyén duong tir ban phim, chuong trinh dwa 1én méan hinh két qua tuyén chon dudi dang k cip (i,j) véi
¥ nghia van dong vién i dugc chon thi ddu mén j va tong s diém twong tmg véi cach chon . Chwong trinh
két thiic khi nhan duoc gia tri k=0 Céc gid tri gi6i han : 1<=M,N<=20, diém danh gia tir 0 dén 100
Thi du : File dir liéu

3 3

1 5 0
5 7 4
3 6 3

mdi khi nap mot gid tri k ta nhan dugc :
k=1, may tra lo1
(2,2)
Téng s6 diém =7
k=2, may trd loi
2,1) (3,2)
Téng s6 diém = 11
k=3, may tra lo1
(1,2) (2,1) (3,3)
Tong s6 diém = 13
K=0 Két thic
{$A+ B-,D+,E+,F-,I+,L+N-,0-R-,S+,V-}
{$M 16384,0,655360}

Program BL3;

Uses Crt;

Const Max = 20;

Type Ta = Array[l..max,1..max] of Integer;
Tb = Array[1..max] of Byte;
Tl = Array[1l..max] of Integer;

Var N,M,k : Byte;
a :Ta;
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b,Ib : Tb;
G,Lg : Integer;
Ok : Set of Byte;

Procedure Input;
Var Tf : String;
f : Text;
Ok : Boolean;
1,): Byte;
Begin
Repeat
Write(#10#13,'Cho biet ten file du lieu : ');
ReadIn(tf);
{$i-} Assign(ftf); Reset(f); {$it}
Ok:=loresult=0;
If Not Ok then
Begin
Writeln('File loi hoac khong co file ten la :',tf);
End;
Until Ok and (tf<>");
ReadlIn(f,n,m);
Fori:=1tondo
Begin
For j:==1 to m do Read(f,a[1,j]);
ReadlIn(f);
End;
Close(f);
End;
Procedure NhapK;
Begin
Repeat
Write(#10#13,'Cho biet so mon can chon K:=");
{$i-} Readln(k); {$i+}
Until (Ioresult=0) and (k>=0) and (k<=m) and (k<=n);
End;
Procedure Hien;
Var i,j : Byte;
Begin
For i:=1 to n do
Begin
For j:=1 to m do Write(a[1,j]:4);
Writeln;
End;
End;

Procedure HienNghiem;
Var i : Byte;
Begin
For i:=1 to n do
If (Lb[i]>0) then Write('(",1,',',Lb[1],")");
Writeln(#10#13,"Tong so diem =",1g);
End;
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Procedure VETCAN(i,somon:Byte);
Varj : Byte;
Begin
If (somon>k) then
Begin
If (1g<g) then
Begin
Lb:=b;
Lg:=g;
End;
Exit;
End;
If (i>n) then Exit;
For j:=1 to m do
If Not (j in ok) then
Begin
g=gta[i,j];
b[i]:=j;
Ok:=Ok+[j1;
Vetcan(i+1,somon+1);
g=g-a[ijl;
b[1]:=0;
Ok:=0k-[j];
End;
Vetcan(i+1,somon);
End;

Procedure Vet;

Vari: Byte;

Begin
For i:=1 to m do BJi]:=0;
Lg:=-maxint div 2;
G:=0;
Ok:=[];
Vetcan(1,1);
Hiennghiem;

End;

BEGIN
Clrscr;
Repeat
Input;
Hien;
Repeat
NhapK;
If (k>0) Then VET;
Until (k=0);
Write(#10#13,'ESC de thoat hoac phim bat ki de thu ');
Write('lai voi file khac');
Until (readkey=#27);
END.

Bai 9 : Cho M van dong vién , N mon thé thao . Van dong vién 1 dau mon j duogc so diém 1a Dij . Can
chon K van dong vién thi dau k mon ( moi van dong vién chi thi ding 1 mon ) Néu rd can chon K van
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dong vién nao va nhiing van dong vién ay moi nguoi thi ddu mon nao ?

Uses Crt;
Const Max =100;
Fi = '"Tongk.txt';
Fo ="
Type Pt =Recordd,c,gt: Byte; End;
M1 = Array[1..Max*Max+1] of Pt;

M2 = Array[l..Max] of Record d,c :Byte;End;
Var B,LB :MI;
M,N,k : Byte;
Dx,Kq,Lkq : M2;
Tong,L Tong,csMax : Longlnt;

Procedure DocF;
Var 1,j : Byte;
F : Text;
Begin
Assign(F,Fi);
{$I-} Reset(F); {$I+}
If IoResult<>0 then
Begin
Writeln('Loi File ');
Readln;
Halt;
End;
ReadIn(F,M,N,k);
For i:=1 to M do
Begin
For j:=1 to N do
Begin
Read(F,B[(i-1)*N+j].gt);
B[(i-1)*N+j].d :==1;
B[(i-1)*N+j].c :==j;
End;
ReadIn(F);
End;
Close(F);
LB :=B;
CsMax := M*N;
End;
Procedure Sapxep_dl; {Sap giam dan }
Procedure Quick(dau,cuoi : Longlnt);
Var 1,j,L : Longlnt;

phu : Pt;
Begin
1:=dau;
Jj = cuoi;
L :=(itj) div 2;
Repeat

While B[i].gt>B[L].gt do Inc(i);
While B[j].gt<B[L].gt do Dec(j);

If i<=j then

Begin
phu = BJi];
B[i] == B[jl;

uigeli.xyz Trang 290



uigeli.xyz

B[j] := phu;
Inc(i);
Dec(j);
End;
Until i>j;

If dau<j then Quick(dau,j);
If i<cuoi then Quick(i,cuoi);
End;

Begin
Quick(1,M*N);
End;
Procedure Khoitri;
Begin
FillChar(B,Sizeof(B),0);
FillChar(Dx,Sizeof(Dx),False);
FillChar(Kq,Sizeof(Kq),0);
Tong :=0;
Ltong := 0;
End;
Procedure GhiToiuu;
Begin
Lkq :=kq;
Ltong:= Tong;
End;
Procedure Chon(i,j : Byte); {xet toi o thu i trong Kq, tu 0 j trong B }
Var dl,cl :Byte;
delta,L,p,cL,Luu : Longlnt;
Begin
cL =k-1; {cl:conlai}
Delta := Tong-LTong;

If cL.<0 then
Begin
If Delta>=0 then GhiToiuu;
End
Else
Begin
L:=j-1;
Repeat
Inc(L);
d1 := B[L].d;
cl :=BJ[L].c;

Until (L> Csmax) or ((Dx[d1].d=0) and (Dx[c1].c=0));
If L<= csMax then

If B[L].gt+B[L+1].gt*cL+Delta>0 then

For p :=L to csMax-1 do

Begin
d1 := B[p].d;
cl :=B[p].c;

If (B[p].gt+B[p+1].gt*cL+Delta>0) and
(Dx[d1].d=0) and (Dx[c1].c=0) then

Begin
Dx[dl].d:=1;
Dx[cl].c =1;
Luu :=Tong;
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Tong := Tong+B|[p].gt;

Kq[i].d :=dI;
Kq[i].c :=cl;
Chon(i+1,p+1);
Dx[d1].d :=0;
Dx[cl].c :=0;
Tong := Luu;
Kq[i].d :=0;
Kq[i].c = 0;
End;
End;
End;
End;
Procedure Inkgq;
Var i : Byte;
F : Text;
Begin
Assign(F,Fo);
ReWrite(F);

Writeln(F,'k="k,' Tong =",LTong);

For i:=1 to k do

Writeln(F,Lkq[1].d:2,' ',Lkq[i].c:2,' =",
LB[(Lkq[i].d-1)*N+Lkq[1i].c].gt);

Close(F);

End;
BEGIN
Clrscr;
Khoitri;
DocF;
Sapxep dI;
Chon(1,1);
Inkq;

END.
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