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CHUYEN PE 1. TIM HIEU MOT VAI KIEU DU

LIEU TUYEN TINH
BAI 1. MO HINH DU LIEU NGAN XEP VA HANG PQI

Thoi gian thyc hién: 2 tiet

I. MUC TIEU
1. Kién thirc

- Biét duoc m6 hinh dit liéu ngin xép va hang doi.

- Hiéu dugc co ché hoat dong LIFO cua ngin xép.

- Hiéu duoc co ché hoat dong FIFO cua hang doi.
2. Nang luc
Nang luc chung:

- Ty chu va ty hoc: Chu dong hoc tap, tim hiéu ndi dung bai hoc, biét ling nghe va tra
1061 ndi dung trong bai hoc.

- Giai quyet van dé va sang tao: Tra 101 dugc céc cau hoi, giai quyét duogc cac van dé
v6i su ho tro ctia cong nghé thong tin va truyén thong.
- Giao tiép va hop tac: Biét lya chon hinh thirc 1am viéc nhom véi quy mé phu hop véi
yéu cAu va thuc hién t6t nhiém vu.
Nang lyc Tin hoc:
- M6 ta dugc mo hinh dir liéu ngédn Xép va hang doi thong qua co ché hoat dong cua
cac kiéu dit liéu nay.
3. Phim chit
- Cham chi: Tich cyc tim to1 va sang tao trong hoc tap.
- Trung thuc: Thyuc hién ding phﬁn viéc cua ban than va hop tac lam viéc nhom khi
dugc giao nhiém vy. C6 ¥ thirc bao cdo két qua mot cach chinh xac.
- Trach nhiém: Hoan thanh cac bai tdp theo yéu cau ciia GV thong qua hé thong cau
hoi, phiéu hoc tap, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU
- GV: Tai liéu, May tinh, May trinh chiéu ’
- HS: SCD, v ghi, may tinh, doc trude bai 1. M6 hinh dit liéu ngan x€p va hang doi

I11. TIEN TRINH DAY HQC

~

a) Muc tiéu: HS lam quen v6i nhitng hién tuong, su vat trong cudc song co lién quan
dén mo hinh ngan xép va hang doi. Tao hirng thu hoc tap cho HS.
b) Noi dung: Quan sét va tra 161 Phiéu hoc tép s 1.
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PHIEU HOC TAP SO 1

Em hiy quan s4t cic hinh anh v& d6 vat va hién tuong trong hinh 1.a, 1.b va tra 151 2 ciu

hoi sau:
Trong chong dia, cac d~ ia
Ai s€ 1a nguoi dugc rut fie

}'zl 1 dén 5, tir duéi 1én trén hay cho biét dt Hao duoc xep va
rugc tai cay ATM%N@H’H&?@%‘M qgmmng s& dugc it tién khj

¢) San pham: Tra 101 cdu hoi trong phiéu hoc tép~sé 1
d) To chtrc thue hién: Chia 16p thanh 6 nhém, moi nhom thao luan trong thoi gian 2 phat
va ghi két qua tra 10 ra gidy.

Nhiém vu

Cich thire to chire

Chuyén giao nhiém vu

GV yéu cau HS quan sat va hoan thanh phiéu hoc tap s 1.

Thuc hién nhiém vu

HS tiép nhan nhiém vy, thao ludn nhom hoan thanh phiéu hoc
tap sb 1.

Bao cao, thao luan

GV: Thu két qua tra 10i cua timg nhom, cho HS quan sat két
qua cdc nhoém va nhén xét.

Két luan, nhan dinh

- GV nhan xét cau tra 101 ciia cac nhom.

+ Voi hinh a. Chdng dia ta thiy ngay dia nao cho vao trudc
thi s& Iy ra sau cing, dia ndo cho vao sau cing sé& liy ra dau
tién. Pay chinh 1a co ché hoat dong ctia mé hinh di liéu ngin
xép (stack).

H+ V6i hinh b Ai xép hang trude s& duogc rat tién trudc, ai xép
sau sé rut tién sau theo diang thu ty, Pay chinh l1a co ché hoat
dong cia mo hinh hang doi (queue). Hai m6 hinh nay s€ dugc
tim hiéu trong bai hoc ngay hom nay.

2. Hoat dong hinh thanh kién thirc
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Hoat dong 1: Tim hiéu mé hinh dir li¢u ngiin xép
a) Muc tiéu: Hiéu dugc co ché hoat dong cua ngan xép, cac thao tac chinh va y nghia

cua cac thao tac nay.

b) Noi dung hoat dong: Tra 16i phiéu hoc tap s6 2, cdu hoi clng cd.

PHIEU HOC TAP SO 2: Hiy ghép mdi muc & cot A véi mot muc ¢ cot B cho phu hop.

Cot A CotB
1. Ngan xép (stack) la gi? a. push(S, x).
2. Trinh bay co ché hoat dong cia mo hinh dir  |b. pop(S).

liéu ngan xép.

3. Thao tac dua phan tu x vao dinh ngan xép S.

4. Tao mot ngan xe€p rong. )

5. Lay ra mot phan tir tir dinh cta ngin xép S va
tra vé phan tir ndy.

6. Tra vé phan tir tai vi tri dinh ctia ngan xép S, S
khong thay doi.

7. Kiém tra ngin xép rong, tra vé gia tri True
néu S rong.

c. La mot ddy tuyén tinh cac phan tir dir
li¢u.

d. Thao tac dua phan tor vao Va lay phan tir
ra tai cung mot dau cua ngan xep

e. top(S). )

f. hoat dong theo co ché LIFO.

g. S=Stack.

h. isEmptyStack(S). )

i. thao tac dua dir li¢u vao, lay dir liu ra o
hai dau.

¢) San pham: HS hoan thanh duoc phiéu hoc tp §6 2. ) )
d) T6 chtrc thuc hién: Chia 16p thanh 6 nhom, mo6i nhom thao luan thong nhat phuong an

tra 101.
Nhié¢m vu Cich thirc to chirc
Chuyén giao GV yéu cau HS thao ludn nhom dé hoan thanh phiéu hoc tap so 2.
nhiém vu 1

phiéu hoc tap sb 2.
Thuc hién nhiém

vu 1 ho tro, giai dap.

HS tiép nhan nhiém vy, nghién ctru SCP thdo luan nhém hoan thanh

GV quan sat HS tu hoc, thao luén, trg gitp kip thoi khi cac em can

GV: Goi dai dién cac nhom
Bao cao, thao

luan
nhom.

minh. GV yéu cau cac nhom quan sat, nhan xét cham diém cho tirng

trinh 1én bang viet dap an ctia nhém
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Két luan, nhan
dinh

Phiéu hoc tap $6 2: 71 c, 2f, 3a’, 4g, 5b, 6e, 7h.
- GV nhan xét, chuan hod kién thirc cho HS ghi nhé. M6 hinh dir li¢u

ngan xeép dugc mo ta nhu sau:

bottom top

H La mot ddy tuyén tinh cac phén tur dit ligu.

+ C6 thao tac dua phan tir vao, lay phan tur ra tai cung 1 dau.

H Quy ude dinh (top) cta ngan xép dé dua vao, lay ra.

H+ Hoat dong theo co ché LIFO (vao sau ra trudc).

H Céc thao tac co ban trén dir liéu ngan xép:

- Tao mot ngan xép rong: S=Stack().

- Pua 1 phén tor x vao dinh ngan xép s: push(S,x).

- Layra 1 phan tur tir dinh ngan x&p: pop(S).

- Gia tri ctia phan tu dinh ngan xep: top(S).

- Kiém tra ngin xép rong (tra vé gia tri True) : isemptystack(S). Vi

du: S=Stack().

push(S,2); push(S,1); push(S,5) két qua trong S chira 3 phan tur 14 2,
1,5.

Chuyén giao
nhiém vu 2

Tra 10i 2 cau hoi cung cb trong sach trang 7.

1. Muén liy phan tr ¢ day ngin xép phai lam thé
nao?

2. Cho S 1a 1 ngdn xép rdng. Em hiy cho biét khi thyc hién cac 1énh

sau thi S s& chira nhitng phin tir ndo:

Push(S,1); push(S,5); pop(S); push(S,10);

Thuc hién nhiém
vu 2

HS tiép nhan nhiém vy, nghién ctru SCD thdo ludn nhoém hoan thanh
2 cau hoi cling co.
GV quan sat, trg gitp kip thoi khi cac em can hd trg, gidi dép.

Bao cao, thao
luan

GV: Goi dai dién cac nhom trinh 1én bang viét dap an cua nhom

minh. GV yéu cau cdc nhom quan sat, nhan xét cham diém cho ting

Két luan, nhan
dinh

GV goi 1 HS chét lai phuong 4n dung. i

1: Bé lay phan tor & day phai pop(S) tat ca cac phan tir trong Stack ra
thi moi lay dugc phan tir & dy ngan xép.

2: cho két qua 1, 10.

Hoat dong 2: Tim hiéu mé hinh dir li¢u hang dei
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a) Muc tiéu: Hiéu dugc co che hoat dong cua hang doi, cac thao tdc co ban ctia va y

nghia cua cac thao tac nay.

b) Noi dung hoat dong: Tra 161 phiéu hoc tap s6 3, cau hoi cing cb.

PHIEU HOC TAP SO 3: Hay ghép mdi muc ¢ cot A véi mot muc & cot B cho phu hop.

Cot A

Cot B

1. Hang doi (queue) 1a gi?

2. Trinh bay co ché hoat dong ciia md hinh dix
li¢u hang doi.

3. Thao tic dwa phan tr X vao cudi hang doi Q.
4. Tao mot hang doi rong.

5. Lay ra mdt phan tr tai dau ctia hang doi Q va
tra vé phan tir nay.

6. Tra vé phan tir dau cta hang doi Q va Q khong
thay doi.

7. Kiém tra hang doi rong, tra vé gia trj True néu
Q rong, ngugc lai tra vé False.

a. Q=Queue().

b. enqueue(Q,x). ‘

c. La mot day tuyén tinh céc phan ta dir
licu.

d. Thao tic dua phan tir vao va liy phan tur
ra tai cung mot dau cua hang doi.

e. dequeue(Q). ’

f. Hoat dong theo co ché FIFO.

g. front(Q). o
h. Thao tac dua dir li¢u vao & mdt dau, lay

dir liéu & mot dau khac.

i. isSEmptyQueue(Q).

¢) San pham: HS hoan thanh dugc phiéu hoc tap ~sfr) 3. ’ ’
d) To6 chtic thuc hién: Chia 16p thanh 6 nhom, moi nhom thao luan thong nhat phuong an

tra 1o1.
Nhi¢m vu Cich thitc to chirc
Chuyén giao |GV yéu cau HS thao ludn nhém, nghién ctiru SCD dé hoan thanh phiéu hoc
nhiém vu 1 tap s 3.

Thuc hién nhiém

vu 1 oiai dap.

HS tiép nhén nhiém vy, nghién ciru SCP thdo luan nhém hoan thanh phiéu
hoc tap s6 3 va 2 ciu hoi ciing cd.
GV quan sat HS tur hoc, thao ludn, trg gitp kip thoi khi cac em can hd tro,

Bao cao, thao
luan

GV: Goi dai dién cac nhom trinh 1€n bang viét dap an cua nhém minh. GV

yéu cau cadc nhom quan sat, nhan xét cham diém cho tung nhém.

K&t luan, nhan

dinh doi dugc mé ta nhu sau:

Phiéu hoc tap 36 3: vlc, 2f, 3b, 4a, Se, 6g, 7i.
- GV nhan xét, chuan hoa kién thue cho HS ghi nhé. M6 hinh dir liéu hang
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H La mot diy tuyén tinh cic phan tur dit liéu.

+ Co thao tac dua phan tir vao cubi hang doi, 1y mot phan tir ra
tai ddu hang doi.

H Quy ude dau dung dé dua dit lidu ra dudi caa hang doi (back).
Dau ngugc lai dung dé 1ay dif lidu ra (front) ctia hang doi.

+ Hoat dong theo co ché FIFO (vao trudc, ra trudc).

-7 1] ]

dequeue enqueue

| T

dau (front, head) dudi (back, rear, tail)
+ Cac thao tac co ban trén dir liéu ngan xép:
- Tao mot hang doi rong: Q=Queue().
- Dua 1 phan tor x vao cuodi hang doi Q: enqueue(Q.x).
- Lay ra | phan tir tai ¢au cua hang doi Q va tra vé phan tir ndy:

dequeue(Q). . i

- Tra vé phan tr dau cua hang doi Q va Q khong thay doi: front(Q).
- Kiém tra hang rong (tra vé gia tri True) : isSEmptyQueue(Q). Vi du
1: Q=Queue().

Vi du 2: x=dequeue(Q); 1dy gia tri diu hang doi Q luu vao x.

enqueue(Q,x) ddy gia tri x vao cudi hang doi Q.

Chuyén giao
nhiém vu 2

GV néu cau hoi, H7S thég ludn, suy nghi phat biéu: ’

1. Chi ra nhitng diém giong va khac nhau gitra ngén xep va hang
doi.

2. Sau khi thyc hién cac 1énh sau, hoi trong hang dgi Q c6 nhiing
gid tri nao?

Q=Queue().

Enqueue(Q,2); enqueue(Q,10); dequeue(Q); enqueue(Q,1);
deanene(O)

Thuc hién nhiém
vu 2

HS tiép nhan nhi¢ém vy, nghién ctru SCD thao luan nhém hoan
thanh 2 cau hoi ciing cd.

GV quan sat HS tu hoc, thao luan, trg gitp kip thoi khi cac em can
ho tro, giai dap.

Bao cao, thao
luan

GV: Goi dai dién c4dc nhom trinh 1én bang viét dép an ciia nhom
minh. GV yéu cau cac nhom quan sat, nhan xét cham diém cho
tirng nhom.

1. Giong nhau: Stack va Queue la cic cau truc dir li¢u duoc st

dung d¢€ luu trir cac yéu to dir liéu va nd dua trén mot sé cac vi du
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Khac nhaj: Su khac biét lc’mqnhét gitta Stack va Queue la Stack sir dung phuong thir
Stack chi [c6 mdt ddu md dé pushing va popping cac phan tor dir li€u, con Queue
2. Trong Q) c6 gia tri 1.

3. Hoat dong luyén tap

a) Muc tiéu: Cung c6 kién thirc da hoc.

b) Noi dung: Tra 101 céu hoi 1, 2 phan luyén tap.

¢) San pham Bai lam cua HS, ki nang giai quyet nhiém vu hoc tap.

1. Day s6 moi thu dugc 1a dao nguoc cua day s6 dua vao.

2. Cho day $62,5,1,0, 10, khi dua cac gia tri 1¢ vao ngan xép sau do léy ra ta thu duoc
day s6: 1, 5.

d) T6 chirc thuc hién: HS lam ngay vao vé ghi, GV kiém tra bai lam ctia HS qua vo ghi
HS va goi hai HS chira bai.

GV goi HS khac nhan xét, danh gia, chét dap an.

4. Hoat dong van dung

a) Muc tiéu: HS van dung duoc kién thirc dé 1am bai tap.

b) Noi dung: Lam bai tap 1, 2 phan van dung SCP trang 8.

Bai 1:

+ Xép hang mua vé tau 1a mo hinh hang doi, ai dén trudc mua trude, ai dén sau mua sau.
+ Banh quy xép vao trong hop dimg, Banh nao xép vao dau tién s& n sau, banh xép
sau cung ¢ trén cung s€ dugc an trudce.

Bai 2. Cach thuc hién nhu sau:

Budc 1. Lan luot ldy cac sb tir ngin xép S ra va dwa vao hang doi Q. Buéc 2. Lan luot
ldy céc s6 tir hang doi Q va dua vao ngin xép S.

Sau cac budc trén ngin xép S s& chira cac phan tir theo thtr ty nguoc lai so véi diy ban
dau nam trong S.

¢) San pham: Bai lam trong v& ctia HS.

d) T6 chirc thyc hién: HS 1am & nha, tiét hoc sau kiém tra vé ghi HS va goi mot s6 HS
chira bai.

- GV nhén xét, danh gid, dua ra mot vai y ma HS con thiéu, chdt dap an.

IV. HUONG DAN VE NHA

- Ghi nho kién thirc trong bai.

- Hoan thanh c4c bai tap phan van dung.
- Boc trude bai 2 kiéu dir liéu ngan xép.

BAI 2. KIEU DU LIEU NGAN XEP

Thoi gian thuc hién: 2 tiét

L. MUC TIEU
1. Kién thuc
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— Biéu dién dugc kiéu dir liéu ngin xép bang list trong Python.

— Giai thich va viét dugc cac chuong trinh con ¢6 sir dung cac ham co ban cia kiéu dit
liéu.

2. Nang luc

Nang lyc chung:

- Ty chu va tu hoc: Chu dong hoc tap, tim hiéu noi dung bai hoc, biét léng nghe.

- Giai quyét vin dé va sang tao: Tra 1oi dugc cac cau hoi, giai quyét dugc cac van dé voéi
su hd tro cua cong nghé thong tin va truyén thong.

- Giao tiép va hop téc: Biét lwa chon hinh thirc 1am viéc nhém véi quy moé phut hop véi
yéu cau va thue hién t6t nhiém vu.

Nang Iyc Tin hoc:

— Biéu dién dugc ngan xép bang mang mot chiéu.

— Gidi thlch va viét dugc cac chuong trinh con sir dung cac ham co ban cua kiéu di
liéu ngan xép.

3. Phim chit

- Cham chi: Tich cyc tim to1 va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh céc bai tap theo yéu cau ciia GV thong qua hé théng cau hoi,
phiéu hoc tap, thong qua san pham.

II. THIET BI DAY HQC VA HQC LIEU

- GV: Séch chuyén dé, SGV, tai liéu tham khao, May tinh, May chiéu.

- HS: Séach chuyén dé, vo ghi, may tinh, doc trudc bai 3. Thuc hanh véi kiéu dir liéu
ngan xép.

II1. TIEN TRINH DAY HQC

1. Hoat dong khéi dong

a) Muc tiéu: Tao hung thu hoc tap cho HS.

b) Noi dung: HS tra loi cau hoi sau: o ’

Theo em, nhitng kiéu dir li¢u sau c6 thé dugc dung dé thiét 1ap dir liéu ngan xép khong?
Tai sao?

+ Sur dung kiéu mang co chiéu dai c6 dir}h N, vdi sd tu nhién N kha 16n.

+ Str dung kie::u dir liéu danh sach lién két.

+ St dl_mg kiéu dir liéu list ciia python.

¢) San pham: Cau tra 161 cua HS. )

d) T6 chure thuc hién: chia 16p thanh ba nhém thao luan va ghi ra gidy cau tra 161 cia
nhém. GV goi dai dién 1an luot ba nhém tré 10i.

GV: Nhan xét ¢6 thé ding duoc ba kiéu dit liéu trén dé biéu dién mé hinh dir liéu ngin
xép dugc Néu c6 thi cac thao tic chinh nhu pop() va push() s& duoc thiét 1ap nhu thé
nao? Chung ta cting tim hiéu trong bai hoc nay.

2. Hoat déng hinh thanh kién thirc

Hoat ddng 2.1: Tim hiéu biéu dién ngin xép bang mang mot chiéu.

a) Muc tiéu: HS biét duoc cach su dung kiéu dit liéu list trong Python dé mo ta ngan
xép thong qua phiéu hoc tap sd 1.

b) Noi dung:
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1. Nhic lai kiéu dit liéu list ciia Python, cac ham co ban, phuong thirc thuong hay ding
trong list.

— List 1a mot ddy cac phan tir tuyén tinh, danh chi sé tir 0.

— C0 thé tao list réng bﬁng Iénh A =[] hoac A = list().

— List trong Python ¢ thé c6 khong han ché cac phan tu.

— B0 sung thém phan tir x vao cudi ciia danh sach A bang phuong thirc A.append(x).

— Phan tir cudi cta list A ¢6 chi s6 len(A)—1.

— Ham A.pop() s& xo4 phan tir cudi clia A va tra vé gia tri phan tir nay.

2. Ngin xép dugc cai dit bang mang 1 chiéu (kiéu list). Cac thao tac sau trén ngin xép
can duoc mo ta bang 1énh twong Gng bang cac 1énh trén list ciia Python.

Thao tic trén ngin xép  [Lénh twong ving trén list cia Python

Tao ngin xép rong Tao list rong

push(S,x) B6 sung x vao list bang 1énh append()

pop(S) Phuong thirc pop()

top(S) — dinh ctia S Phan ttr ddy cta ngin xép 13 phan tr du tién cua list
bottom — day cia S Phan tir dinh ctia ngin xép 1a phan tir cudi cung cua list

Cau 1. Pién vao chd tréng:
PHIEU HQC TAP SO 1

- Xo4 phan tir cudi cing trong danh sach A:.............oooiveiiiiiiiiinii Cau 2
Ghép ndi cac dong cot A véi cot B cho dung:
A. B.
a. S=[] 1. Binh ctia ngin xép 14 phan tir cudi cung cua danh sach
b. push(S,x) 2. Lay ra va tra vé phén tir ¢ dinh ngan xép
c. pop(S) 3. Khoi tao ngin xép S

d. top (Pinh cta ngin xép) 4. Day phan tir co gia tri x vao ngin xép S

e. bottom (Pay ctia ngan 5. La phan tir dau tién cta danh sach
XEp)

¢) San pham: Bai lam cta HS. )
d) T6 chtrc thuc hién: chia 16p thanh 6 nhom, cdc nhom thdo luén va hoan thanh phiéu
hoc tap $6 1.

Nhi¢m vu Cich thirc to chirc

Chuyén giao nhiém vu |GV: Phat phiéu hoc tap s6 1.
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HS nhan phiéu hoc tap, nghién ctru sach gido khoa, thao luan
Thuc hién nhiém vu dé tra 101 cac cau hoi trong phiéu hoc tap s 1.
GV: Quan sat cac nhom lam bai.

GV goi mdi nhom 2 HS 1én bang ghi két qua bai lam cua
nhom minh 1én bang.
HS: Lén bang trinh bay.

Bao céo, thao luan

GV: Nhan xét két qua lam cua timg nhom. Khang dinh
chung cdc nhom déu khing dinh rang c6 thé biéu dién ngin
xép bang list cia Python.

, ] Hai phép toan push(S,x) : day x vao S. pop(S): lay phan tur
K¢t luan, nhan dinh . ,
cuoi cua mang.

Phan tir dinh (top) ctia ngin xép 1 phan tir cudi cing cta
danh sach. Cau 1 (SCD trang 10): 1, 3, 5.

Cau 2(SCD trang 10): 2, 3, 1.

Chuyén giao nhiém vu [Yéu cau ca 16p 1am nhanh bai 1, 2 SCD trang 10 phéan cing c6

1.2 A 1ot

Thuc hién nhi€ém vu HS lam bai vao vo.

Bao cdo, thao luan GV kiém tra két qua lam bai cua HS trong va.

GV: Chiam diém cho 2 HS lam bai xong nhanh nhét, nhan
. xét bai lam cua HS, phan tich chay chwong trinh dé HS
Ket luan, nhan dinh hiéu thao tac push(s,x) va pop(S).

HS: Quan sat chuwong trinh va két qua chay chuong trinh.

Hoat ddng 2.2: Tim hiéu cac phép toan cua kiéu dit liéu ngin xép.

a) Muc tiéu: HS hiéu va cai dat dugc cac ham co ban cua ngan xép bang list cia Python.
b) Noi dung: Cac phép toan cua kleu dir liéu ngan xép.

1. Ham Stack() khoi tao ngan xép rong.

2. Ham push(S,x) dung dé thém x vao dinh (top) ctia ngan xép.

3. Ham isEmptyStack(S) tra vé True néu ngan xép S rdng, nguoc lai tra vé False.

4. Ham pop(S) dung dé ly ra cac phan ti tai dinh (top) ctia ngin xép S, Néu ngin xép
rong ham nay bao 18i ngoai 1& ValueError.

5. Ham top(S) tra ve.

¢) San pham: Bai 1am ctia HS trong v ghi.

San pham dur kién:
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2. Céc phép toan ciia kiéu dir li¢u ngin xép
a. Ham Stack() khéi tao ngan xép rongP:
def Stack():
return []

b. Ham push(S,x) dung dé thém x vao dinh (top) ctia ngin xép:
def push(S,x):

S.append(x)
c. Ham isEmptyStack(S) tra vé True néu ngan xép S rdng, nguoc lai tra vé False:
def

isEmptyStack(

S): return

len(S)==
d. Ham pop(S) dung dé iy ra cic phan tir tai dinh (top) ctia ngan xép S, Néu ngin
xép réng ham nay bao 161 ngoai 16 ValueError:
def pop(S):

if isEmptyStack(S):

raise valueError(‘Ngan xép

rong”) else: return S.pop()
e. Ham top(S) tra vé phan tir tai dinh ngan xép S:
def pop(S):

if isEmptyStack(S):

raise valueError(‘Ngan xép

rong’) else: return S[len(S)-1]
Cung
co: 1.
S=Stackl()
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x=pop(S)
print(x,end="*
")
két qua:15 8 20
2. Ham pop(S)
def pop(S):
if isEmptyStack(S):
raise valueError(‘Ngan xép rofg khéng thé’thuc hién
duoc”) else: return S.pop()
Ham top(S)
def top(S):
if isEmptyStack(S):
raise valueError(‘Ngan xép rofg khéng thé’thuc hién
duoc’) else: return S[len(S)-1]
3. Khi str dune list dé biéu dién nedn xép thi ta ludn o chi sé phan tir dav 1a 0. chi sb
d) T6 chuc thuc hién: Chia 16p thanh 6 nhém, cac nhom thao luan, giai thich ¥ nghia
cac ham, cc cdu 1énh trong mdi ham, viét cic ham co ban cta Ngin xép vao vo va gd
trén may tinh.

Hoat dong cua GV va HS Buwoc 1: Chuyén giao nhiem vu

GV: Hay nghién ctru SCD va viét cac phép toan cua ki€u dur liéu ngan xép:

1. Ham Stack() khoi tao ngan xép rong.

2. Ham push(S,x) dung dé thém x vao dinh (top) ctia ngan xép.

3. Ham isEmptyStack(S) tra vé True néu ngin xép S rdng, nguoc lai tra vé False.
4. Ham pop(S) dung dé ldy ra cac phan tir tai dinh (top) ctia ngin xép S, Néu ngin xép
rong ham nay bao 18i ngoai 1¢ ValueError.

5. Ham top(S) tra vé.

Buéce 2: Thye hién nhiém vu

HS: Viét 5 ham ra vé, giai thich ¥ nghia cta timg cau 1énh. GV: Quan st va trg gitp
HS.

Buéc 3: Bao cdo, thio luin

HS: M6 v6 cho GV kiém tra.

GV: Kiém tra vo ghi ctia HS, goi 5 HS 1én bang mdi HS viét mot ham.
Buéc 4: Két ludin, nhan dinh

GV nhan xét va goi mot sd HS dung tai vi tri giai thich ¥ nghia cta timg cau 1énh tronig
cac ham trén bang.

Chay chuong trinh cho HS quan sat két qua.
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HS: Nghe, quan sat va ghi nh¢ cac ham.
Budée 1: Chuyén giao nhiém vu
GV: Néu yéu cau cho HS.

1. Véi day cau lénh trén khi chay chuong trinh man hinh in ra két qua nhu thé nao?
2. Stra la% ham pop(S) va top(S) néu ngin xép rong thi thong bao “Ngan xép rong
khong thé thyc hién dugc 1énh nay.

3. Yi sao cac ham co ban trén ngin xép duogc cai bang danh sach khong can sir dung
bién top va bottom?

Buéce 2: Thue hién nhiém vu

HS: Thao luén, tra 104, viét ra vé ghi.

Buéc 3: Bao cdo, thio ludn

Goi 3 HS bat ki trong ba nhém 1én bang trinh bay.

GV: Goi mot s HS nhan xét. GV chay chuong trinh trén may tinh cho HS quan sat.
Buérc 4: Két luin, nhan dinh

GV: Nhan xét danh gia cho diém bai lam tbt ciia mot sb

HS. HS: Ghi nha.

3. Hoat dong luyén tap

a) Muc tiéu: HS hiéu duoc cac ham co ban ciia ngin xép.

b) Noi dung: 1am bai tap 1, 2 phan luyén tap SCD trang 12.

¢) San pham: Bai 1am cta HS trong vé ghi hodc trén méy tinh cua HS.

d) T6 chue thyc hién: Chia 16p thanh 6 nhom, cac nhom thao luan, giai thich ¥ nghia
cac ham, cac cau 1é€nh trong mdi ham, viét cac ham.

Hoat dong cia GV va HS San pham du kién

. Ham length(S) def length(S):
Bude 1: Chuyén giao nhi¢m vy . return len(S)
GV: Yéu cau HS lam bai 1, 2 SCD trang 12 phén luyén t4p. | (C4c 1énh di thue hién
Budc 2 Thl.l’c hiﬂén‘l.lhi'é}n oo push(S,i) o
HS:' Thao l}lan,,tra 101, VleE ra vo ghi. push(S,7)
Budc 3: Bao cdo, thao luan push(S,6) pop(S)

Goi 2 HS bat ki trong ba nhom 1én bang trinh bay. GV: Goi 2
HS nhan xét.

Buéc 4: Két luan, nhin dinh
GV: Nhan xét danh gid cho diém bai lam ctua 2 HS. HS: Ghi

nho.

pop(S) push(S,1) pop(S)
pop()

4. Hoat dong van dung
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a) Muc tiéu: HS van dung kién thirc vé kiéu dir liéu ngin xép viét chuong trinh dap tmg
yéu cdu cta bai.

b) Noi dung: Lam bai tap 1, 2 SCP trang 12 phan van dung.

¢) San pham: Bai 1am ctia HS trong v& ghi hodc trong may tinh.

d) T6 chirc thuc hién: HS 1am & nha, tiét sau GV goi 2 HS 1én bang chita bai.

San pham du kién:

Bai 1. Ham kiém tra xau bt chi bao gdm cac ki tu “(”, ) ¢6 hop 18 hay khong c6 thé
viét nhu sau: Ham s& tra lai True néu biéu thuc ding, nguoc lai tra vé False.

from Stack import * def checkbi(a):
S=Stack() kq=True for iin a:

if i=="(":

push(S,i)

if i==")"

if isEmptyStack(S): kg=False

break else:

pop(S)

return isEmptyStack(S) and kq a=input()
if checkbt(a): print(a-+'1a biéu thirc

dung") i
else: print(a+'khong 1a biéu thig
ding')
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Chuong trinh luu trong t&p Stack.py

def Stack():

return [] def push(S,x):

S.append(x)

def isEmptyStack(S): return len(S)==0

def pop(S):

if isEmptyStack(S):

raise valueError('Ngan xép
rong')

else:

return S.pop() def top(S):

if isEmtyStack(S):

raise valueError('Ngan xép
rong')

else:

return S[len(S)-1]

Bai 2. Chuong trinh thiét l4p kiéu dit liéu ngan xép dua trén mang dit lidu cho trudc c6
d6 dai cb dinh N c6 thé nhu sau (luu vao tép Stack segment.py).

N=20

T=[None]*N topldx=-1 def Stack():
global topldx topldx=-1 return T

def isEmptyStack(S): return topldx==-1
def stackOverflow(S): return topldx==N-1
def push(S,x): global topldx

if stackOverflow(S): )

raise ValueError('Ngéan xép bi tran') else:
topldx+=1 S[topldx]=x

def pop(S):

global topldx

if isEmptyStack(S): o

raise ValueError('Ngén x&p rong') else:
x=S[topldx] topldx-=1 return x

def top(S):

if isEmptyStack(S): o

raise ValueError('Ngén x&p rong') else:
return S[topldx]

IV. HUONG DAN VE NHA

- Ghi nh¢ kién thirc trong bai.

- Hoan thanh céc bai tp phan van dung.

- Poc trude bai 3. Thuc hanh véi kiéu dit liéu ngan Xép.

BAI 3. THU'C HANH VOI DU LIEU NGAN XEP

Thoi gian thyc hién: 2 tiét thuc hanh
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I. MUC TIEU

1. Kién thirc

- Biét cach sir dung cdu trac dir liéu ngin xép dé giai quyét cac bai toan thuc té.

2. Nang luc

Nang lyc chung:

- Ty chu va ty hoc: Chu dong hoc tap, tim hiéu noi dung bai hoc.

- Giai quyét van dé va sang tao: Thuc hién cac nhiém vu va 1am cac bai tdp giai quyét
duoc cac van dé voi su hd tro cua cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét lya chon hinh thirc 1am viéc nhém véi quy moé phu hop véi
yéu cau va thue hién t6t nhiém vu.

Ning luc Tin hoc: C6 kha ning phén tich yéu cau cta bai toan dé sir dung kiéu dit liéu
ngin xép mot cach phu hop.

3. Phim chit

- Cham chi: Tich cyc tim to1 va sang tao trong hoc tap.

- Tréach nhiém: Hoan thanh cac nhiém vu va bai tip theo yéu cdu ciia GV thong qua cac
bai lam, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU ,
- GV: Sach chuyén dé, SGV, tai li¢u tham khao, May tinh, May chi€u.
- HS: Séach chuyén d¢€, vé ghi, may tinh, doc trudc bai 3.

III. TIEN TRINH DAY HQC

1. Hoat dong khéi dong

a) Muc tiéu: Tao hung thi hoc tdp cho HS.

b) N6i dung: HS tra 161 cau héi sau:

Theo em, c6 thé st dung kiéu dir liéu ngin xép dé mé ta chirc ning quay lai trang web
da duyét trong cac trinh duy¢t thong dung nhu Google Chrome hay Bing dugc khong?
¢) San phdm: Cau tra 10i cua HS.

d) T6 chuc thuc hién: HS thao luin va dtrng tai vi tri tra 1o1.

2. Hoat dong thwc hanh

Nhiém vu 1: Viét chuong trinh mé phong qua trinh duyét web.

a) Muc tiéu: HS ’céi dat dugc chuong trinh m6 phong duyét web. ‘

b) Noi dung: Viét chuong trinh mo phdng qua trinh duyét web cua ngudi dung bang
cach st dung kiéu dir liéu ngdn xép. chuong trinh nhap vao sb nguyén 1 dé nhap dia chi
web, an s6 2 dé quay trd lai, 4n s 3 dé két thuc.

¢) San Qhém: Bai lam cua HS trén may tinh.

San pham du kién: from Stack import * back=Stack()

optionr=0
while option!=3:
option=int(input('"Hay nhap vao luya chon:\n'))
if option==1:
website=input("Hay nhap vao dia chi trang web mudn di dén\n") push(back,website)
print('Pang di dén trang web:'+website) if option==2:
if isEmptyStack(back):
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print('Khéng ton tai lich sir duyét web') else:

website=pop(back)
print("Pang di dén trang web:'+website)

d) T chire thue hién: HS 1am bai trén may tinh.
Hoat dong cia GV va HS

\
Budce 1: Fhllyﬁn giag nhiém vu
3 5

V: Yéu cau HS doc dé bai, phan tich yéu cau bai toan, viét chwong trinh trén may tinh.

woc 2: Thuce hien nhiem vu
HS: Nghién ctru SCD, lam bai trén may tinh. GV: Quan sat va trg giap HS.
Budc 3: Bao cao, thio luan
HS: Chay chuong trinh béo cao két qua cho GV. GV: Kiém tra két qua 1am cua cac nhom.
Budc 4: Két luan, nhan dinh
GV: Pé viét dugc chuong trinh trén phai viét trude cac ham cta ngin xép va luu vao may t
Chay chuong trinh, phén tich dé HS hiéu hoat dong ctia chwong trinh.

Hoat ddng 2.2 thyc hanh nhiém vu 2: Viét chuong trinh kiém tra cac diu ngoic trong
biéu thirc.

a) Muc tiéu: HS yiét dugc chuong trinh kiém tra piéu thirc ngodc dﬁng.7 )

b) Noi dung: Viét chuong trinh nhdp vao mdt bi€u thirc toan hoc va kiém tra cac dau
dong mé ngoic trong biéu thire co hop 18 hay khong. Biéu thirc ¢6 thé chira hai loai dau
dong mo 1a dau “()” va dau “[]”. Biéu thirc 1a hop 1€ 1a biéu thirc ma trong d6 mdi dau
mé ngodc can ¢ cac ddu dong ngodc twong tmg theo trinh ty xuat hién. Vi du: [(5+4)/(9-
3)] la hop I¢, con [(5+4)/(9-3]) 1a khong hop 1€.

c¢) San Rhém: Bai lam cua HS trén mdy tinh.

San pham du kién:

Thuat toan:

St dung cAu triic ngan xép, khi gip cac ddu mo ngodc thi cac ddu duoc day vao ngin
X€Ep.

Klﬁ gip ddu dong ngodc thi kiém tra ngin xép. Néu ngin xép rdng hodc phan tir tai
dinh ngan xép khong phai 1a ddu mé ngoic twong tmg thi biéu thirc khong hop 1¢.

Tién hanh duyét cho dén hét biéu thirc. Sau d6 kiém tra xem ngin xép c6 rong khong.
Néu ngin xép 1a réng, biéu thirc hop 16. Néu khong rdng tirc con dau ngodc md chua
dong, biéu thirc khong hop 18.

from Stack import * def kiemtrabt(bt): hople=True
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S=Stack()
for 1 in range(0,len(bt)):
if bt[i] in {"(","["}: push(S,bt[i]); elif bt[i] in {")","]"}:

if isEmptyStack(S): hople=False; break
else:

tmp=pop(S)

if (bt[i]==")" and tmp!="(") or (bt[i]=="]" and

tmp!="["):

hople=False break
if not isEmptyStack(S): hople=False return hople
bt=input('Hay nhap vao mot biéu thirc:\n') hople=kiemtrabt(bt)

if hople:
print('Bi€u thirc hop 1¢') else:

print('Biéu thirc khong hop 1€")

d) T chtrc thyc hién: HS 1am bai trén may tinh.
— Hoat dong cua GV va HS Bwéc 17 Chuyén giao nhiém vu

f”“f ‘7,\

A TTQ Ao A2 1.4 S-S N ST S
U \.«au R TS UUU |8 1w ucu, Pllall Ll\.dl _)’L/lyl vad Udadr toailtl.
Phan tich biéu thirc - hop 1¢ khong hop 1¢.

Biéu thtc hop 18 néu sé luong cac ddu ngodc mé va ngodc dong phai 1am sao? Biéu thic

(0)(( c6 hop 1¢ khong?

Biéu thire (JOD c6 hop 1¢ khong?

Thuat toan kiém tra biéu thirc hop 18 nhu thé nao?

Viét chuong trinh trén may tinh kiém tra biéu thirc ¢6 hop 1¢ khong.

Buéce 2: Thye hién nhiém vu

HS: Nghién ctru SCD, tra 161 cau hdi. lam bai trén may tinh.

GV: Phan tich thong qua vi du minh hoa cho HS hiéu thuat toan. Quan st va tro gitp H
viét chuong trinh.

Budc 3: Bao cao, thio luan

HS: Chay chuong trinh bao cao két qua cho GV.

GV: Kiém tra két qua 1am ctia cac nhom thong qua chay chuong trinh véi cac bo dit liéu
(0); [(9-3)*(9+8)]; ([4-5)].

Budc 4: Két luan, nhan dinh

GV: Bé viét dugc chuong trinh trén phai viét trude cac ham cta ngin xép va luu vao
may thu muc chira bai tap véi tén tép 1a Stack.py dé bai duyét web s& khai thac cac ham
trong Stack da xay dung.

3. Hoat dong luyén tap

a) Muc tiéu: HS thuc sy hiéu duoc chuong trinh ctia Nhiém vu 1 va Nhiém vu 2 trong
SCPb.
b) Noi dung: Lam bai tap 1, 2 SCP trang 15 phan luyén tap.

1 Hay sIra r‘hlm’ng trinh trong nhiém vu 1 dé thém chirc nang didén trang web ké ﬁ@p

9]

(go forward). Sau khi nguoi dung chon chirc ning trd vé trang web trudce dé thi co thé
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str dung chirc ning go forward dé quay lai trang web vira duyét.

2. Stra chuong trinh trong nhiém vu 2 dé in ra man hinh tong sb cip dong mé ngodc cua
timg loai xuat hién trong biéu thirc.

c¢) San Rhém: Bai lam cua HS trén may tinh, vo ghi.

San pham du kién:

Bail (luy~én tap trang 15) i .

Huwéng dan: Dé lam dugc yéu cau bai toan, ching ta can phai st dung thém 1 ngan
xép “forward” dé luu trit dia chi website trudc thuc hién quay lai trang web cii. Mdi khi
sir dung chirc ning “backward” chung ta can dua dia chi trang web hién tai vao ngin
xép forward.

Trong bai toan nay, ching ta sir dung tuy chon 1 dé nhap dia chi méi, tuy chon 2 dé
go backward, tuy chon 3 dé go forward va tuy chon 4 dé dung chuong trinh. Nhiém vu
nay co thé duoc cai dit chuong trinh nhu sau:

from Stack import * backwark=Stack() forward=Stack() current web="" option=0
while option!=4:

option=int(input('Hay nhép vao luya chon:\n")) if option==1:

website=input('Hay nhap vao dia chi trang web muén di dén\n') if current web!="":
push(backwark,website)

print('Pang di dén trang web:'+website) current web=website

if option==2:

if isEmptyStack(back):

print('Khong ton tai lich stir duyét web') else:
push(forward,current_ web) current web=pop(backward)
print('Pang di dén trang web:"+current web) if option==3:
if isSEmptyStack(forward):

print("Khong ton tai lich st duyét web") else:
push(backward,current web) current web=pop(forward)
print('Pang di dén trang webs:'+current_web)

Bai 2 (luyén tap trang 15)

Huéng dan Trong bai toan nay, chung ta chi in ra ket qua sb luong cac cip dong mo
ngoac néu biéu thire 1 hop le Chu ¥ rang khi d6 s6 ngodc mo - duoc dua vao ngan xép
bang 1énh push sé& bang véi sd ngodc dong — dugce 13y ra khoi ngin xép bang 1énh pop.
Do vay viéc dém sb luong cac cap ngodc dong ma chi can duge thue hién khi chung ta
sir dung 1énh push. C6 hai loai ngodc nén chiing ta s& sir dung thém hai bién 1a dem1 dé
dém s6 luong ngodc “(’ va dem2 dé dém s6 lugng ngodc [*. Chuong trinh trong Nhiém
vu 2 ¢6 thé dugc sira lai nhu sau:

from Stack import *
def kiemtrabt(bt,dem1,dem?2): hople=True

S=Stack()
for i in range(0,len(bt)): if bt[i] in {"(","["}:
push(S,bt[i]);
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if bt[i]=="(": dem1+=1 else:dem2+=1
elif bt[i] in {")","]"}: if isEmptyStack(S):
hople=False break

else:

tmp=pop(S)
if (bt[i]==")" and tmp!="(") or (bt[i]=="]" and tmp!="["): hople=False

break if not isEmptyStack(S):

hople=False return hople,dem1,dem2

bt=input('Hay nhap vao mot biéu thirc:\n') dem1,dem2=0,0
hople,dem1,dem2=kiemtrabt(bt,dem1,dem?2) if hople:

print('Biéu thirc hop 1¢")
print('Téng sb cip ngodc tron 1a:.dem1) print('Téng s6 cip ngodc vudng la:',dem?2)

else: i
print('Bi€u thirc khong hop 18"

d) T6 chirc thuc hién: HS 1am bai trén may tinh.
Hoat dong cia GV va HS

h&w&c 1: Chuyén giao nhiém vu
GV 1. Yéu cau HS chinh stra chuong trinh trong nhiém vu I, thém chtrc nang di dén trang |we
2. Yéu cau chinh sira chwong trinh trong nhiém vy 2 dé in ra méan hinh tong s6 cip ngodc déng
Bwéc 2: Thyue hién nhiém vu

HS: Nghién ctru yéu cau, phan tich bd sung ciu 1énh vao chuong

trinh. GV: Phan tich bai 1 can thém chirc ning khi.

Quan sat va trg gitp HS viét chuong trinh.

Buéc 3: Bao cdo, thio luin

HS: Chay chuong trinh bao céo két qua cho

GV. GV: Kiém tra két qua lam cta cac nhom.

Buéc 4: Két luin, nhin dinh

GV: Bé viét dugc chuong trinh trén phai viét trudc c:c'lc ham ctia ngan xép va luu vao
may thu muc chtra bai tap voi tén tép la Stack.py d€ bai duyét web s€ khai thac cac
ham trone Stack di xav dirne.

4. Hoat dong van dung

a) Muc tiéu: HS thuc su hiéu duge chuong trinh ciia Nhiém vu 1 va Nhiém vu 2 trong
SCPb.

b) Noi dung: Lam bai tap 1, 2 SCD trang 15 phan véan dung.

Bai 1: Viét chuong trinh mo phong qua trinh sap xép va lay sach ra khoi ngan tu.
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Bai 2. Cai tién nhiém vu 2 kiém tra biéu thtc c6 ba loai ddu dong mod ngodc “()”, “[1”,
“437.

¢) San pham: Bai 1am ctia HS trén may tinh, vo ghi.

d) To cl}lﬁ:c thure hjén: HS lam bai & nha, tiét sau GV goi lén bang chira bai.

San pham du kién:

Bai 1. Van dung SCD trang 15:

Dir liéu doc vao tur tép sach.inp gbém tén cac quyen sach.

Dung kleu dir liéu ngan xép, véi tén mdi quyén sach doc vao tir file Sach.inp luu vao
ngan xép.

Sau d6 cho phép ngudi ding nhap tén mot quyén sach can lay. Lan luot 1ay cac quyén
sach ra khoi ngan xép bang cach st dung ham pop cho dén khi 1ay duoc quyén sach
dugc yéu cau. Pong thoi tién hanh dém sb quyén sach dugc 1y ra khoi ngan. In ra két
qua s6 quyén sach dugc 14y ra trude khi lay dugce quyén sach can lay.

Té&p sach.inp nhu sau: Anh Ly Hoa Sinh Van St Dia Toan Tin.

from Stack import * fi=open("sach.inp","r",encoding="UTF8") data=fi.read()

S=Stack()
for sach in data.split(): push(S,sach)

fi.close() ) o
sach=input('Nhap vao tén quyén sach can lay:\n') ok=0
dem=0

while not isEmptyStack(S): tmp=pop(S)

if tmp==sach: ok=1 break

dem+=1 if ok==0:

print('Khong tim thiy sach can lay trong ti sach') else:
print('sd quyén sach can lay ra trude 1a:',dem)

Bai 2. Vin dung SCD trang 15: i )
Chuong trinh ki€ém tra tinh hop 1¢ cta biéu thic véi ba loai dau dong, mo ngodc “()”,

‘C[])” “{}”.
Code chuong trinh day du:

from Stack import * def kiemtrabt(bt): hople=True
S=Stack()
for i in range(0,len(bt)):
if bt[i] in {"(","[","{"}: push(S,bt[i]);
elif bt[i] in {")","]","}"}: if isEmptyStack(S): hople=False
break else:
tmp=pop(S)
if (bt[i]==")" and tmp!="(") or (bt[i]=="]" and tmp!="[") or (bt[i]=="}" and tmp!="{"):
hople=False break
if not isEmptyStack(S): hople=False
return hople i
bt=input('Hay nhép vao mét biéu thuc:\n') hople=kiemtrabt(bt)
if hople:
print('Bi€u thirc hop 1¢') else:
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print(’Biéu thirc khong hop 1€")

IV.  HUONG DAN VE NHA

- Ghi nh¢ kién thirc trong bai.

- Hoan thanh cac bai tap phan véan dung.
- Poc trude bai 4. Kiéu dir liéu hang doi.

BAI 4. KIEU DU LIEU HANG POI

Thoi gian thuc hién: 2 tiét

I. MUC TIEU

1. Kién thirc

- Céch thiét 1ap kiéu dit liéu hang doi bang danh sach (list) trong Python.

- Céc thao tac co ban voi hang doi dugc thuc hién trén kiéu dir liéu danh sach
(list) cua Python.

2. Nang luc

Nang luc chung:

- Ty chu va tg hoc: Chu dong hoc tap, tim hiéu noi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 10i dugc cac cau hoi, giai quyét duoc cac van dé véi
su hd trg ciia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét lya chon hinh thirc lam viéc nhém véi quy mo phii hop voi
yéu cau va thue hién t6t nhiém vu.

Nang luc Tin hoc:

- Biéu dién duoc kiéu dit liéu hang doi bang mang mot chiéu.

- Giai thich va viét dugc cac chuwong trinh con c6 sir dung cac ham co ban cua kiéu dit
liéu hang doi.

3. Phim chit

- Cham chi: Tich cyc tim toi va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh cac bai tap theo yéu cau cia GV thong qua hé thong cau
hoi, phiéu hoc tap, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU

- GV: Sach chuyén d¢, SGV, tai liéu tham khao, May tinh, May chiéu.

- HS: Sach chuyén dé, vo ghi, may tinh, doc trudc Bai 4.

II1. TIEN TRINH DAY HQC

1. Hoat dong khéi dong

a) Muc tiéu: Tao hung thu hoc tap cho HS.

b) Noi dung: HS tra 101 cau hoi sau:

Trong bai hoc trudc cac em da viet chuong trinh st dung cac ham co ban cua hang doi
duogc cai dit bang kiéu danh sach (kiéu list trong Python). Em hay tra 16i cic cau hoi sau:
a) Co thé cai dat hang doi bang mang mot Chiéu tuong tu nhu ngan Xép duoc khong?

b) Khi cai dat hang doi bang mang mot chiéu, can c6 thong tin nao d¢ thyc hién phép
toan thém vao va ldy ra?

¢) San pham: Cau tra 16i ctia HS.

d) Té chirc thuc hién: Chia 16p thanh 6 nhém thao luan va ghi ra gidy cau tra 10i cua

uigeli.xyz Trang 22



uigeli.xyz

nhém. GV goi dai dién lan lugt 6 nhém tra 16i.

GV: Nhan xét ding dugc kiéu dit liéu danh sach dé biéu dién mé hinh dir liéu hang doi.
Céc thao tac chinh nhu enqueue() va dequeue() s& duoc thiét 1ap nhu thé nao? Chung ta
cung tim hiéu trong bai hoc hém nay.

2. Hoat dong hinh thanh kién thirc

Hoat dong 2.1: Tim hiéu biéu dién hang doi bang mang mot chiéu.

a) Muc tiéu: HS biét dugc cach sir dung kiéu dir liéu list trong Python dé mé ta hang
doi thong qua so do.

b) Noi dung:

+ On tap lai kiéu dir liéu list ctia Python va mot sé ham, phuong thirc c6 lién quan s&
dugc st dung dé cai dat hang doi.

— List ¢6 thé hiéu 1a mot ddy cac phan tir tuyén tinh, danh chi s6 tir 0.

— C6 thé tao list rong bang 1énh A =[] hodc A = list().

— List trong Python c6 thé ¢6 khong han ché cac phan ti.

— C6 thé bd sung thém phan tir vao cudi ctia danh sach bang phuong thic append(). Vi
du A.append(x) s& bd sung x vao cubi diy A.

— Phan tir cudi cua list A 6 chi s6 len(A)—1 hodc —1.

— Phuong thirc (ham) A.pop(0) s& xoa phan tir dau clia A va tra vé gia trj phan tir nay.
+ Str dung list dé biéu dién hang doi:

- Tao hang doi rong.

- Phép toan enqueue(Q,x): dung dé thém x vao Q.

0 1 2 3 4 5 chi s6 mang
5 2 -4 10 -8 11
T d4u (front) T dudi (back, rear, tail)

Hinh 4.1b. Hang doi v&i phép toan thém vao
- dequeue(Q): lay ra phan tir & dau hang doi.

0 1 2 3 4 chi s6 mang
2 -4 10 -8 11
T dau (front) T dubi (back, rear, tail)

Hinh 4.1c. Hang doi v6i phép toén ldy ra
- front — dau cua Q: Phan tir dau tién cta danh sach.

- back, rear — dudi cua Q: Phan tir cuoi cua danh sach.

Cau 1. Dién vao chd trong:
PHIEU HQOC TAP SO 1

- Phén tir dau tién trong danh sach A 1a phuong thirc................o.
Cau 2. Ghép noi cac dong cot A voi cot B cho dung.
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A.

B.

1.Q=]

a. Dinh cua ngdn xép 1a phan tir cudi cung ctia danh sac

2. enqueue(Q,x)

b. Xo4 phan phan tir & dau hang doi.

3. dequeue(Q)

c. Khéi tao hang doi Q.

4. front (dau cta hang doi)

append.

5. back, rearr( Pudi ctia hang doi) |e. La phan tir dau tién cta danh sach.

¢) San phém: Bai lam cua HS. B4p an: Cau 2: 1c, 2d, 3b, 4e, Sa.

d) T4 chirc thuc hién: Chia
hoc tap sd 1.

16p thanh 6 nhém, cac nhom thao ludn va hoan thanh phiéu

Nhi€ém vu

Cich thire to chire

Chuyén giao nhiém vu

GV: Phat phiéu hoc tip s6 1.

Thuc hién nhiém vu

tra 101 cac cau hoi trong phiéu hoc tap b 1.
GV: Quan sat cac nhom lam bai.

Bao cdo, thao luan

minh Ién bang.

HS: Lén bang trinh bay.

K&t luan, nhan dinh

GV: Nhan xét két qua lam cua ting nhom. Cham diém khen
thudng cac nhom lam dung.

Chét lai kién thirc HS ghi nhd hai ndi dung;

+ Céc thao tac co ban trén list.

+ Cac phép toan: enqueue(Q,x) va dequeue(Q).

Chuyén giao nhiém vu

Yéu cau ca 16p lam nhanh bai 1, 2 SCP trang 17 phan cung cb
kién thurc:

1. tinh s6 phan tir ctia hang dgi khi cai dit kiéu list.

2. gia tri cua phan tor dau va dudi hang doi 1a bao nhi€u sau khi
thuc hién cac 1énh: enqueue(Q,2); enqueue(Q,10); dequeue(Q);
enqueue(Q,6); dequeue(Q); enqueue(Q,9); enqueue(Q,1).

Thuc hién nhiém vu

HS lam bai vao vo.

Bao cao, thao luan

GV kiém tra két qua lam bai cta HS trong vé.
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GV: Cham diém cl
tich két qua dé HS
Két luan, nhan dinh ctia GV.

1. Sé‘phﬁn tur cua b
2. Phan t& dau cua

0 3 HS bat ki, nhan xét bai lam cua HS,

lang doi Q chinh la gié tri len(Q).
hang dgi Q 1a: 6, phan tr dudi 1a 1.

hiéu thao tic enqueue(Q,x) va dequeue(Q).
HS: Quan sat chuong trinh va két qua chay chuong trinh tré

phan

N

n may

Hoat ddng 2.2: Tim hiéu cac phép toan cua ki
a) Muyc tiéu: HS hiéu va cai dat dugc cac ham
b) Noi dung: Cac phép toan cua kiéu dit liéu h:
¢) San pham: Bai lam ciia HS trong v ghi.

d) T6 chirc thyc hién: Chia 16p thanh 6 nhom
cac ham, cac cau Iénh trong moi ham, viét co
g0 trén may tinh.

€u dif liéu hang doi.
co ban cua hang doi bang list ciia Python
ang doi.

cac nhom thdo luan, giai thich y nghia
ham co ban ctua hang dgi vao v, sau dd

Hoat dong cia GV va HS

San pham dy kién

Buéc 1: Chuyén giao nhiém vu
GV: Hay nghién ctru SCD va viét cac phép ta
kiéu dir liéu hang doi.

1. Ham Stack() khéi tao hang doi rong.

2. Ham push(S,x) dung dé thém x vao dinh
cua hang doi.

2. Cac phép toan ciia kiéu di
an cua |hang dogi
a. Ham Queue() khoi tao hang dg
def Queue():
(top) [return []

b. Ham enqueue(Q.x) dung dé th
vao dudi ciia hang doi ( cubi danl

liéu

i rong

eém X
n sach)

3. Ham isEmptyStack(S) tra vé True néu hang
4. Ham pop(S) dung dé 1iy ra cac phan tir tai
rong ham nay bao 18i ngoai 1& ValueError.

5. Ham top(S) tra vé.

Budce 2: Thuce hién nhiém vu

HS: Viét 5 ham ra vo, giai thich ¥ nghia cta
GV: Quan sat va trg gitip HS. Buée 3: Bao ca
GV: Kiém tra v& ghi cua HS, goi 5 HS 1én |
Buéc 4: Két luan, nhan dinh

GV nhan xét va goi mot s6 HS ding tai vi tri
trong cadc ham trén bang.

Chay chuong trinh cho HS quan sat két qua. H
Buéc 1:,Chuyén giao nhiém vy

GV: chic¢u chuong trinh lan lugt chuong trinh
Buwdc 2: Thuc hién nhiém vu

HS: Du doan két qua.

GV: Chiéu va chay chuong trinh cho HS quai

doi Q rong, nguoc lai tra vé False.
dinh (top) ctia hang doi Q, Néu hang do

ting cau I¢nh.

p, thao luan HS: M6 vo cho GV kiém tr
pang mdi HS viét mot ham.

gidi thich y nghia cua tirng cau 1€nh

S: Nghe, quan sat va ghi nhé cac ham.

vi du 1, 2 trong SCP cho HS quan sét.

n sat két qua va cach goi, st dung ham.

Buéc 1: Chuyén giao nhi€ém vu
GV:NéuyéucauchoHS.
1. Khi str dung list dé biéu dién hang doi, hay
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(front) va dudi (rear). So sanh céc chi s nay véi chi s6 ctia cac phan tir & dinh (top) va
day (bottom) ngin xép.

2. Néu sy gidng nhau va khac nhau giita cac ham cta ngin xép va hang doi duoc cai
dit bang kiéu list.
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def enqueue(Q,x): Q.append(x)

c. Ham isEmptyQueue(Q) tra vé True néu hang doi rdng, nguoc lai tra vé False
def isEmptyQueue(Q): return len(Q)==0

d. Ham dequeue(Q) dung dé 1iy ra phan tir tai dau cta hang doi Q, Néu hang doi
rong ham nay bao 16i ngoai 1¢ ValueError

def dequeue(Q):

if isEmptyQueue(Q):

raise _ valueError(‘Hang

doi rong”)

else: return Q.pop(0)

e. Ham front(Q) tra vé phan tr tai dau cua hang doi

def front(Q):

if isEmptyQueue(Q):

raise valueError(‘Hang

doi rong’)

else: return Q[0]

vidu 1

Q=Queue()

enqueue(Q,10); enqueue(Q,5); enqueue(Q,9); dequeue(Q); vi du 2:
Q=Queue() for x in A:

if x>=0: enQueue(Q,x) else: break

Ciing co:

1. Néu hang doi Q duogc biéu dién bang mang (list) trong Python thi:
Chi s phan tir ¢au hang doi: 0.

Chi s6 phan tir cudi hang doi: len(Q) — 1.

Budrc 2: Thire hién nhiém vu So sanh voi ngan xép duogc biéu
HS: Thao luén, tra 10i. Chi sp dau (front) cua hang doi c
Budc 3: Bao cao, thio luan Chi sp duoi (back, rear) ctia hang «

GV: Goi lan|lugt mét s6 HS trong cac nhom tra 101 Goi mot 26 Bihghgauxétd td sy giong nha
Bud6c 4: Kéq luan, nhan dinh

GV: Nhan xpt danh gia bai lam tot ctia mot s6 nhoém HS.
HS: Ghi nhd,.

Bang sau mo ta su giong nhau va khac nhau gitta cac ham co ban giira ngan x¢p va hang
dot:

STT |[Ham nginxép [Ham hangdei  [So sanh
1 S = Stack() Q = Queue() Gidng nhau hoan toan.
2 push(S,x) enqueue(Q,x) Gidng nhau hoan toan.

3 isEmptyStack() isEmptyQueue(Q) |Gidng nhau hoan toan.
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4 pop(S) dequeue(Q) Ngin xép: lréy ra pl}én tor guéi cung cua list.
Hang doi: 1ay ra phan tir dau tién cua list.

5 top(S) front(Q) Ngin xép: phan tir cudi cung. Hang doi: phan
tir ddu tién.

3. Hoat dong luyén tap

a) Muc tiéu: HS hiéu duge cac ham co ban cua hang doi.

b) Noi dung: Lam bai tap 1, 2 phan luyén tip SCD trang 19.

¢) San pham: Bai 1am cta HS trong vé ghi hodc trén méy tinh cua HS.

d) T chire thue hién: 2 HS thanh 1 nhom, cdc nhém thao ludn 1am vao vo ghi hodac trén
may tinh.

GV: Quan sat HS lam bai. Goi 4 HS 1én bang, 2 HS lam bai 1, 2 HS lam bai 2. Sau do
lan luot goi 2 HS lam bai trén méy tinh dem 1én cam may chiéu chiéu va chay chuong
trinh cho cd 16p quan sat ham dequeue(Q) va front(Q) sau khi chinh stra.

Goi mot s6 HS nhan xét bai trén bang.

GV: Nhan xét, cho diém nhitng HS lam bai tdt.

San pham dy kién:

1. Stra lai ham dequeue(Q) va front(Q) trong chuong trinh trén nhu sau:

def dequeue(Q):

if isEmptyQueue(Q):

raise ValueError('"Hang doi r5ng khong thé thuc hién duoc")

else:return Q.pop(0) def front(Q):

if isEmptyQueue(Q):

raise ValueError('Hang doi rong khong thé thuc hién duoc') else:return Q[0]

2. Ham length(Q) c6 thé viét nhw sau:

det length(Q): return len(Q).

4. Hoat dong van dung

a) Muc tiéu: HS van dung kién thuc vé kiéu dit liéu hang doi viét chuong trinh dap g
yéu cau cua bai.

b) No1 dung: Lam bai tap 1, 2 SCD trang 19 phan vén dung.

¢) San pham: Bai lam cua HS trong vo ghi hodc trong may tinh.

d) T6 chure thue hién: HS lam ¢ nha, tiét sau GV goi 2 HS 1én bang chira bai.

Sdn pham du kién:

1. Lénh dequeue(Q) chinh 1a phuong thire Q.pop(0) x04 phén tir & vi tri dau tién trong
hang doi Q, khi d6 cac phan tir con lai trong hang doi s& dich chuyén sang trai 1 vi tri.
Néu trong Q c6 n phan tir thi twong duong véi doan chwong trinh sau:

for 1 in range(len(Q)-1): Q[1]=Q[i+1] Q.pop()

Nhu vay t}luc hién 1 Vf)l:lg lap dg vay ¢6 do phtrc tap thoi gian O(n).

2. Hay viét cac ham thiét lap ki€u dir liéu hang doi va cac thao tac co ban véi hang doi
tir mang dit liéu T gébm N phan t T[0], T[1], T[2]....,T[N-1]:

N=100 T=[0]*N
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backldx=-1 def Queue():

global backldx backldx=-1 return T
def isfullQueue(Q): return backldx==N-
def enqueue(Q,x): global backldx

if isfullQueue(Q): .
raise ValueError('Hang dgi day, khong thyuc hién dugc') else:

backldx+=1 Q[backldx]=x

def dequeque(Q): global backldx
if isEmptyStack(Q):
raise ValueError('Hang doi rong') else:

x=Q[0]
backldx-=1 Q.pop(0) return x

def front(Q):
if isEmptyQueue(Q): N
raise ValueError('Hang dgi rong, khong thuc hién dugc') else: return Q[O0]

GV: Do mang T cho trude sb phan tir cua mang nén can thiét lap bién backIdx de mo ta

chi s cua pnan fr dudi cua hang doi. Can viet thém ham isFuliQuene(T) d¢ kidm tra
hang doi di dy chua. Ham tra vé gid tri True néu hang doi T day (backIdx=N-1),
nguoc lai tra vé False.

IV. HUONG DAN VE NHA

- Ghi nho kién thirc trong bai.

- Hoan thanh cac bai tap phan van dung.

- Poc trudc bai 5. Thuc hanh kiéu dit liéu ngin xép.

BAI 5. THU'C HANH KIEU DU LIEU NGAN XEP VA
HANG POI

Thoi gian thuc hién: 2 tiét thire hanh

I. MUC TIEU
1. Kién thirc
Biét cach két hop cac kiéu dir liéu ngin xép va hang doi dé biéu dién cac loai dit liéu
khéac nhau.
2. Nang luc
Nang lyc chung:
- Tu chu VE:l '[l_l”h(_)CZ‘ Chu dong hoc tap, tim hiéu noi dung bai hoc. )
- Giai quyéet van de va sang tao: Thuc hién cac nhi€ém vu va lam cac bai tap giai quyet
dugc cac van dé v6i su hd tro cta cong nghé thong tin va truyén thong.
- Giao tiép va hop tac: Biét Iya chon hinh thirc 1am viéc nhém véi quy mé phu hop véi
yéu cAu va thyc hién t6t nhiém vu.
Ning lyc Tin hoc: C6 kha ning phén tich yéu cau clia bai toan dé sir dung kiéu dir liéu
ngin xép hoic hang doi mot cach phu hop.
3. Pham chat
- Cham chi: Tich cuc tim to1 va sang tao trong hoc tap.
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- Trach nhiém: Hoan thanh cac nhiém vu va bai tp theo yéu ciu cia GV thong qua cac
bai lam, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU ,

- GV: Sach chuyén d€, SGV, tai liéu tham khao, May tinh, May chicu.

- HS: Sach chuyén dé, vo ghi, may tinh, doc trude bai 5.

I1I. TIEN TRINH DAY HQC

a) Muc tiéu: Tao huing thi hoc tdp cho HS.

b) Noi dung: HS tra 161 cau hoi sau:

Em c6 thé néu mot vi du trong thyc té can sir dung ca hai kiéu dit liéu ngan xép va hang
doi?

¢) San pham: Cau tra 10i ciia HS.

d) T6 chirc thuc hién: HS thao luan va dung tai vi tri tra 10i.

2. Hoat dong thwc hanh

Nhiém vu viét chuong trinh mé phong bép an tap thé. ’ i

a) Muc tiéu: HS cai dat dugc chuong trinh mé phong bép an tap the. .

b) Noi dung: Viét chuong trinh mo phong qua trinh hoat dong cua bép an. Pau vao 1a hai
tép inputl.inp thé hién viéc ding ki suit dn ctia moi ngudi va tép input2.inp thé hién cac
sudt an di dugc chudn bi trudc va dua vao ngin xép. Hiy cho biét c6 ngudi nao budc
phai d6i suat an ctia minh hay khong. Néu c6 thi in ra s ID ciia nhitng nguoi do.

Biét bép an chi c6 2 loai com ga va com bod. Mdi ngudi khi vao xép hang va dang ki
moén. Trong d6 mdi hang tuong tmg véi lugt dang ki ciia mot nguoi, s dau tién 1a s6
dinh danh (ID ctia nguoi ding ki), theo sau 13 loai suat an ma ngudi dé chon. Can ctr
vao tép da diang ki, nguoi quan 1i s& cho nguoi lao dong xép thanh 2 hang, mot hang
gdm toan bd nhitng ngudi chon com ga, hang con lai gdm nhitng ngudi chon com bo.
Do nha bép khong biét trudc thong tin ding ki ctia ngudi lao dong nén s& chuan bi sin
cac sudt an vao 1 ngin xép, tong sb luong sudt an bang tong sb6 nguoi lao dong. Néu suét
an lay ra 13 1a com ga ma ngudi dang ki 1a bo s& phai chuyén sang an com ga.

¢) Sén pham: Bai 1am ciia HS trén mdy tinh, v& ghi.

San pham du kién:

from Queue import * from Stack import *
def bepan(dkga,dkbo,san): doimon=]
while not isEmptyStack(san): tmp=pop(san)

if tmp=="Bo":

if not isEmptyQueue(dkbo): dequeue(dkbo)
else:

ID_doi=dequeue(dkga) doimon.append(ID_doi)
elif tmp=="Ga":

if not isEmptyQueue(dkga): dequeue(dkga)
else:
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ID_doi=dequeue(dkbo) doimon.append(ID_doi)

return doimon

dkga=Queue(); dkbo=Queue(); san=Stack() fil=open("inputl.inp","r",encoding="utf8") for line
in fil:

id,dk=line.split() if dk=="Ga":

enqueue(dkga,id) elif dk=="Bo":

enqueue(dkbo,id) fil.close()
fi2=open("input2.inp","r",encoding="utf8") data=fi2.read()
for x in data.split(): push(san,x)

fi2.close() doimon=bepan(dkga,dkbo,san) if len(doimon)==0:
print('Khong ¢6 ngudi nao phai doi m(')n')v

else: print('danh sach nhitng nguoi phai d6i moén 1a:',doimon)

d) T4 chtrc thyc hién: HS 1am bai trén may tinh.
Hoat dong cia GV va HS

iao nhi¢m vy
V: Yéu cau HS doc dé bai, phan tich yéu cau bai toan, viét chuong trinh trén may tinh.

4

HS: Nghién ctru SCD, lam bai trén may tinh. GV: Quan sat va trg giap HS.
wée 3: Bao cao, thao luan
S: Chay chuong trinh bao céo két qua cho GV.
GV: Kiém tra két qua 1am cua cac nhom.
Buwéc 4: Két luan, nhin dinh
GV: Dé viét dugc chuong trinh trén phai viét trude cac ham cua ngin xép va luu vao may thu
Chay chuong trinh, phan tich dé HS hiéu hoat dong ctia chuong trinh.

3. Hoat dong luyén tap

a) Muc tiéu: HS thuc sy hiéu duoc chuong trinh ctia nhiém vy trong SCP trang 20.

b) Noi dung: Lam bai tap 1, 2 SCD trang 22 phﬁn luyén tap.

¢) San pham: Bai 1am cua HS trén may tinh, v ghi.

San pham du kién:

1. Em c6 nhan xét gi vé vi tri ctia nhitng nguoi phai d6i mén an:

Chung ta ¢ thé thiy nhimg ngudi phai d6i mén an déu 1a nhimg ngudi nam & cudi
danh sach. Diéu nay xuat phat tir tinh chét ctia hang doi, nhitng ngudi ¢ dau danh sach
s& duoc phuc vu trude va duge lay dung suit an ma minh da chon. Nhimng nguoi ¢ cudi
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danh sach 13 nhimg nguoi & cudi hang doi va c6 thé s& phai doi moén an tuy theo sd
suat ma bép an dd chuan bi.

2. Chuong trinh tinh thoi gian chd doi trung binh cia mdi ngudi dé nhan dugc suat dn
ctia minh, biét thoi gian 1dy mdi suét in ra khoi ngan xép va dua cho nguoi lao dong 1a 1
gidy.

from Stack import * suatan=Stack()
fi2=open("input2.inp","r" ,encoding="utf8") data=fi2.read()
for x in data.split(): push(suatan,x)

fi2.close()
tongtime=0 sosuatan=0

while not isEmptyStack(suatan): tmp=pop(suatan) sosuatan+=1 tongtime+=sosuatan
print('Thoi gian cho doi trung binh cua moi
nguoi la:' tongtime/sosuatan)

d) T6 chirc thyc hién: HS 1am bai trén mdy tinh,

Bugre 1: Chuyén giao nhi¢m vu 7

GV: 1. Yé&u cau HS chinh stra chuong trinh trong nhiém vu dé dua ra thoi gian cho doi
trung binh ctia mdi nguoi.

Budce 2: Thue hién nhiém vu

HS: Nghién ctru yéu cau, phan tich bd sung cau 1énh vao chuong trinh. GV: Phén tich
bai 1 can thém chirc nang khi.

Quan sat va trg gitp HS viét chuwong trinh.

Buéc 3: Bao cdo, thao luan ’

HS: Chay chuong trinh bao cao ket qua cho GV. ’

GV: Kiém tra ket qua lam cta cac nhém, goi nhém lam ding chiéu va chay chuong trinh
1én may chiéu cho ca 16p quan sat bai 1am trén may tinh.

BudGc 4: Két lugn, nhan dinh o q

GV: Nhan xét, danh gia va cing co cac cau 1énh can bd sung dé dua ra dugc thoi gian
chd doi trung binh cia mdi ngudi dé nhan dugc suit dn ciia minh.

4. Hoat dong van dung

a) Muc tiéu: HS stir dung duoc kiéu dix liéu hang doi, ngan xép viét duge chuong trinh
giai bai toan thuc té.

b) Noi dung: Lam bai tap SCD trang 22 phan van dung.

¢) San pham: Bai lam cua HS trén may tinh, vo ghi.

d) T6 chure thuc hi¢n: HS 1am bai ¢ nha, tiét sau GV goi mot HS 1én bang chira bai trén
bang, mot HS viét bai trén may tinh.

GV: Phan tich: O bai toan ndy, chung ta van sir dung kiéu dit liéu hang doi dé luu thong
tin vé& sudt &n ma nguoi lao dong ding ki, str dung kiéu dir lidu ngin xép dé luu thong tin
vé cac suat an ma bép an da chuan bi.

M&i 1an 1ay mot suat an ra khoi bép an, ching ta s& duyét hang doi dé tim nguoi phat
suat an d6. Chung ta s& duyét cho dén khi tim duoc ngudi dang ki suit an tring véi suat
an vira duogc lay ra khoi ngan xép. Néu duyét dén cudi hang doi ma van khong thé tim
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dugc nguoi

dé phat suat an thi chuong trinh dimg lai. Liic nay sb nguoi khong nhan duogc sut an 1a
s6 nguoi con lai trong hang doi. Bai toan nay c6 thé dugc thuc hién nhu sau:
Code chuong trinh:

from Queue import * from Stack import * def bepan(dk,suatan):

while not isEmptyStack(suatan): tmpl=pop(suatan) phat thanh_cong=0

for 1 in range(0,len(dk)): tmp2=dequeue(dk)

if tmpl==tmp2: phat_thanh cong=1 break

else:

enqueue(dk,tmp?2) if phat thanh cong==0:

break return len(dk)

dk=Queue() suatan=Stack()

fil=open("inputl.inp","r",encoding="utf8") data=fil.read()

for x in data.split(' '): enqueue(dk,x)

print(dk) fi2=open("input2.inp","r",encoding="utf8") data=fi2.read()

for x in data.split(' ): push(suatan,x)

print('SH lugng khong nhan duoc suit dn 13:',bepan(dk,suatan))

IV.  HUONG DAN VE NHA

- Ghi nho kién thirc trong bai.

- Hoan thanh bai tap phan véan dung.
- boc trude ba1 6. Cay nhi phan

CHUYEN DPE 2. TIM HIEU CAY TIM KIEM NHI
PHAN TRONG SAP XEP VA TiM KIEM

BAI 6. CAY NHI PHAN

Thoi gian thuc hién: 2 tiét

I. MUC TIEU

1. Kién thirc

- Khai niém cay va cac dinh nghia c6 lién quan.

- M0 hinh cay nhi phan.

- Phan loai cay nhi phan.

- Biéu dién ciy nhi phan hoan chinh bing mang mét chiéu.

- Cac thudt toan duyét trén cay nhi phan.

2. Nang luc

- Néu dugc khai niém cay, ciy nhi phan.

- Biéu dién dugc ciy nhi phan bang mang mot chiéu.

- Trinh bay va mo phong dugc cac phép toan duy¢t trude, duyét gitra, duyét sau cay
nhi phén bang biéu dién truc quan.

3. Pham chit

- Hinh thanh y thirc trach nhiém, tinh cn than khi lam viéc nhom, pham chét lam viéc
cham chi, chuyén can dé hoan thanh mot nhiém vu.
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- Phat trién kha nang phén tich hiéu va giai quyét van dé.
- Ki nang lam viéc nhom, hop tac trong hoc tap.
- Nghiém tic, tap trung, tich cuyc chu dong.

II. THIET BI VA HQC LIEU

- GV: SCP, Slide may tinh, may chiéu.

- HS: SCB, v ghi, may tinh.

- Link code trong bai:
https://drive.google.com/drive/folders/11trxUa9ajousstHHATXRyuxBD2 xVgcQ?
usp=sha ring

III. TIEN TRINH DAY HQC

A. MO PAU

1. Hoat dong khé&i dong

a) Muc tiéu: HS nhan ra dugc mot moé hinh dir li€u moi khac voi kiéu dit liéu mang da
hoc trong chuong trinh mén Tin hoc.
b) Noi dung: Quan sat va tra 101 Phiéu hoc tap sb 1

Phiéu hoc tap s6 1

ry oL C A 1A 1-X A fin il AR JTIRY,
udlir sSat Ldl SU UU UICTU UITIT LllUlls uir Ulls 1T CI1IT CO 1111(.111 AUCT 51.

Cac so dd nay co6 nhitng diém gi chung?

M0 hinh nay c6 gi khéc so voi kicu dir liéu mang da biét? Hay néu mot so vi du thuc t€ khac g

LeMinh-12A
Tin hoc
Lap trinh

HTML (")
" Khac
" Chuyen de o o
w CP1 (A} (B) (¢} ")

CQZ @ e \".ﬁ-ﬂr!_h
b) So' dé mé ta biéu thirc todn w=%
(A+B)*(C-(D"E))

Cb3
“ Toan

a) Céu truc thw muc ¢) So do tw duy

1

¢) San pham: Tra 10i cau hoi trong phiéu hoc tap s6 1.
d) TS chure thyc hién:

Chia 16p thanh 6 nhém, mdi nhém thao luan trong thoi gian 2 phit va ghi két qua tra

101 ra giay.

Nhiém vu

Cich thire to chire

Chuyén giao nhiém vu

GV yéu cau HS quan sat va hoan thanh phiéu hoc tap so 1.

Thuc hién nhi€ém vu

HS tiép nhan nhiém vy, thdo ludn nhom hoan thanh phiéu hoc
tap sO 1.
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Bao cao, thao luan

GV: Thu két qua tra 10 ciia tirg nhom, cho HS quan sat két qu
cac nhom va nhan xét.

Két luan, nhan dinh

- GV nhan xét cau tra lc‘yi’ cua cac nhom.

- GV chinh xac lai cac két qua.

1. Quan sat cac so do biéu dién thong tin trong hinh em c6 nhan
xét gi?

a) So d0 ¢6 dang cdy nim ngang

So do ¢6
So do co
Céc so dp
Mo hinh

Vi du nh

Déu c6 hinh anh cua cai cay ¢ so dd hodc bod phan cua no.

Hinh anH (hinh dung vé mang) n6 déu nhau con cdy co6 hinh anh ngay cang

dang cay doc nguoc xudng
dang 2 cay 6 2 bén
b ndy c6 nhitng diém gi chung?

nay co6 gi khac so vai kiéu dir liéu mang da biét? Hay néu mot so

ir gia pha dong ho,...

B. HINH THANH KIEN THUC MOI
1. CAU TRUC CAY VA CAY NHI PHAN

Hoat déng 1: Tim hiéu cau tric cay va cay nhi phan

a) Muc tiéu: HS ndm dugc kha

4i niém va mot s6 dinh nghia cta cdu triic cdy tong quat.

b) Noi dung: HS tim hiéu SCD, théo luan tim hiéu ndi dung kién thirc theo yéu cau cua

GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T6 chirc thyuc hién

San pham dy kién

Hoat djong cia GV va HS

Mot s6 dinh nghia va khai

con.

1. CAU TRUC CAY VA CAY NHI PHAN  [Buéc 1: Chuyén giao nhiém vu:

- Cay (tree) bao gdm mot tap hop cac nat (node)
chira thong tin, c6 két ndi v6i nhau goi 1a cha — |thanh 6 nhém hoc tap phat phiéu hoc thp

- Nut khong c6 nat con dugce goi 1a nut 14 (leaf

GV: Chiéu md hinh ciy va trinh bay va
niém vé ciy gi6i thiéu dinh nghia, khai niém vé cay.
GV thiét ké phiéu hoc tap sb 2, chia 16p

sO 2 cho mo1 nhom va yéu cau thyc hién.
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node).

- Nut c6 nat con dugc goi 1a nit trong (inner
node) hay nat nhanh (branch node).

- M&i nit cing voi cac niit con bat dau tir nat
do tao thanh mdt cay con (sub tree).

- V&i mdi nat cua cay, s6 canh can di dé vé toi
nut goc duoc goi 1a mac (level) cua nat d6. Mirc
ctia nat goc 14 0.

- Chiéu cao (height) cta cdy 1a mirc cao nhét cua
cac nut trén cay.

hiéu hoc tap $6 2:
m hay tim mdt vi du vé cay, v€ nd ra
va chi ra trén vi du do:
- Gdc cua cay.
- C4c nut trén cay, nat 14, nit trong.
- Quan h¢ cha con.
- Quan h¢ anh em.
- Cay con.
- Mirc cua cac nut.
- Bac cua nut.
- Chiéu cao cua ciy.

San pham du kién

Hoat dong cia GV va HS
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- Bac (degree) ciia mot nit 1a s cac nut con cla
no.

- Cay nhi phan (binary tree) 1a cdy ma moi nut
c6 toi da hai nat con 13 niit con trai va nit con
phai.

nit cha

e
MO hinh cay
Ghi nhé

« Céu truc cy bao gdm cac nut c6 quan h¢ cha
— con. Cay c6 mot nat gbe. Mot nat ¢o thé co

nhiéu nat con. Nat géc khong co nit cha, mdi
nut con lai chi ¢c6 mdt nut cha.

« Céu trac ciy c6 nhiéu tmg dung trén thuc té va
trong Khoa hoc mdy tinh.

« Cay nhi phan 14 cdy ma mdi niit c6 nhiéu nhat
hai nat con, dugc goi la nlt con trai va nit con
phai.

Cau héi ciing c6 kién thirc

1. Tim thém céc vi du cau trac cay.

2. V€ so do cdy cho céac bicu thirc toan hoc sau:
a) (x +y)* (x—(y +2)/1).

b) X + (y + (z + )/(u—v)).

3. Tinh chi€u cao cua cac cay trong Tra 101:

1. M6t sb vi du khac cua ciy co thé 1a:

- M6 hinh gia pha dong ho.

- M0 hinh t6 chuc cua co quan.

- M6 hinh céc chuong, muc, bai hoc cia mdt
cudn sach.

2. So d0 cdy twong ing nhu sau.

HS: Lang nghe, thuc hién theo yéu cau cii
GV.

Budc 2: Thye hién nhiém vu:

HS: Tim cau tra 1061 tir hiéu biét hoac tur
SCD va thao luan.

GV: Quan sat va trg giup HS.

Budre 3: Bao cao, thao ludn:

GV: bicu khién hoat dong cua cac HS, ch
HS phat biéu, cho HS nhan xét cau tra 1oi
cua nhau.

HS: Phat biéu tra 16i cAu hoi, ddt cau hoi
néu chua 3.

Buéc 4: Két luan, nhan dinh:

GV chinh xac lai cac cau tra 101 va chinh
xac lai dap an.

GV cho HS ghi nhé cac ndi dung quan
trong.

San pham dy kién

Hoat dong cia GV va HS
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,Jlmmo
& % %
(*)

o

¥ @
) (x+y) * (x—(y+2)/t)

ONg

—

T &

by 7z OiT=v)
3. Chi€u cao cua cay: a) 4: b) 5.

2. BIEU DIEN CAY NHI PHAN BANG MANG MQT CHIEU

Hoat dong 2: Tim hiéu cay nhi phan va cach biéu dién cay nhj phan

a) Muc tiéu: HS phan biét dugc dinh nghia cay nhi phan hoan hdo, hoan chinh va cach
biéu dién cay nhi phan hoan chinh bang mang mot chiéu.
b) Noi dung: HS tim hiéu SCD, théo luan tim hiéu noi dung kién thirc theo yéu cau cia

GV.
¢) San pham: HS hoan thanh tim hiéu kién thtc.
d) To6 chuc thuc hi¢n

San pham du kién

Hoat dong cia GV va HS

2. BIEU DIEN CAY NHI PHAN BANG MANG
MOT CHIEU

- Phan loai, phan biét cdy nhi phan hoan hdo va
hoan chinh.

Cay nhi phan hoan
phan ma c6 thé di
lan luot theo cac n
duy¢t tr trai sang phai ma khong bi dit quang.

Budc 1: Chpyén giao nhiém vu:

GV: Yéu cau HS phéan bi¢t cay nhi
phan hoan chinh va cady nhi phan hoan
hao?

GV trinh bay cach biéu dién mot cay
nhi phan hoan chinh sang mang mot
chiéu va nguoc lai (co thé 1iy vi du
trong SCD).

San pham dy kién

Hoat dong cia GV va HS
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- Biéu dién cdy nhi phan hoan chinh sang mang mot
chiéu va nguoc lai, c6 thé théy no6 do la mdt tuong
ung 1 -1

F5T1BT7\4\11|9 \15]

Chl 50 mang

\20|173|1 |

Ghi nhé

Cdy nhi phdn hoan chinh cé thé dwoc biéu dién
bang mdang mot chiéu cé s6 phan tir bang sé niit ciia
cdy. Nguwoc lai, mang mot chiéu cé thé biéu dién cdy
nhi phan hoan chinh.

Cau héi ciing ¢ kién thirc o
1. Cho mang A =[2, 1, 8, 10, 0, 5, 9], biéu dién cay
nhi phan hoan chinh. Hay chi ra day cac nut di tu
nat 14 9 vé nat goc 2.
2. Cho mang A c6 14 phan t, biéu dién ciy nhi
phan hoan chinh. Tinh chiéu cao cua cay nhi phan
nay.
Tra 1oi:
1. Cay nhi phan hoan chinh tuong ung

=12, 1,8,10,0,5, 9]
cO dang nhu sau: o
Day nut di tir nit 14 9 ve goc 1a: 9, 8, 2.

GV thiét ké phiéu hoc tap so 3, chia 16
thanh 6 nhom hoc tap phat phiéu hoc
tap s6 3 cho mbi nhom va yéu cau thy
hién.

Phiéu hoc tap $6 3:

1) Ly mot mang sd nguyén va vé
thanh cdy nhi phan hoan chinh?

2) V& mot cay nhi phan hoan chinh
va biéu dién dudi dang mang mot
chiéu?

HS: Lang nghe, thuc hién theo yéu ci
cua GV.

Budc 2: Thye hién nhiém vu:
HS: Tim cau tra 101 tir hi€u biét hoadc tt
SCD va thao luan.

GV: Quan sat va trg giup HS.

Budre 3: Bao cao, thao luin:
GV: Dicu khién hoat dong cua cac HS
cho HS phat biéu, cho HS nhan xét ca
tra 101 ciia nhau.
HS: Phat biéu tra 10i cau hoi, dat cau
hoi néu chua 3.

Budc 4: Két luan, nhéin dinh:

GV chinh xac lai cac cau tra 101 va
chinh xac lai dap an.

GV cho HS ghi nhé cac ndi dung quan
trong.

San pham dy kién

Hoat dong cia GV va HS

uigeli.xyz

Trang 39



uigeli.xyz

2. Cay nhi phan hoan chinh c6 14nut s€ co|dang
nhu sau:

Cay nhi phan nay co chiép ao bang 3.
2

3. CAC THUAT TOAN DUYET CAY NHI PHAN

Hoat déng 3: Tim hiéu mét s6 thuat toan duyét cay nhi phan

a) Muc tiéu: HS biét va thuc hién duoc tha cong va bﬁng 1ap trinh cac thuat toan duyét
trudc, duyét gitra va duyét sau trén cay nhi phan hoan chinh.

b) Noi dung: HS tim hiéu SCD, thao luén tim hiéu ndi dung kién thirc theo yéu cau cta
GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T chirc thuc hién

San pham du kién Hoat dong ciia GV va HS

3. CAC THUAT TOAN DUYET CAY NHI PHAN  Buéc 1: Chuyén giao nhi¢m vu:

@) Duyét trudc (preorder traversal) GV: Thiét ké phiéu hoc tap so 4, chia
Y tuong 16p thanh 6 nhém hoc tap phat phiéu

hoc tap sO 4 cho moi nhom va yéu

= z > = T cau thuc hién.
preorder(cay ) # Duyét trudc (goc-trai-phai) cay v o j ,

Néu cay v |khac réng Phicu hoc tap so6 4: .
Duyét |[nat v # géc Mo01 nhém s€ doc sach, trao Tl va
preorder(cdy con trai cta nat v) # trai trinh bay lai mot thuat toan duyét
preorder(§gy con phai cia ndt v) # phdi céy nhi phél’l. Moi nhoém sé€ [trinh

bay theo trinh ty sau:
- Y tuong duyét.
peeonierpy - Mo ta cach duyét trén mét vi du cu
1 def [left(i): A
return 2*i + 1 the'”{ . o
: def [right(i): - Viét doan chuong trinh mo ta
4 return 2*i + 2 thuat toan duvét
. def [preorder(A4, k): uat toan duyet.
if k < len{A) and A[k] != None:
print(A[k], end = " ")
preorder(4, left(k)) ,
preorder(A, right(k)) HS: Lang nghe, thuc hién theo yéu
190 A=[4, 1, 7, @, 2, B; B] cau cua GV.
12 pregdrder(A, @)
Shedl 2
>
>
4182|768

San pham du kién Hoat dong cia GV va HS
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b) Duyét sau (postorder traversal)

Y tuong

1 postorder(cay v) # Duyét sau (trai-phai-géc) cay v
2 Néu cay v khidc rdng

3 postorder(cdy con trdi cla ndt v) # trai
4 postorder(cdy con phai cla niut v) # phai

5 Duyét nut v # goc

Vidu

postorder.py ¥

def left(i):
2 return 2*1 + 1
i def right(i):
return 2%i + 2
def postorder(Ad, k):
if k < len(A) and A[k] != None:
postorder(A, left(k))
postorder(A, right(k))
print(A[k], end = " ")

11 A=[4, 1, 7, @, 2, 6, B8]
12 postorder(A, @)

Shell X

3>
8216874

c) Duyét giita (inorder traversal)

1 inorder(cay v) # Duyét giilta (trdi-gbéc-phai) cay v

2 Néu cay v khac réng

3 inorder(cay con trai cla nut v) # trai
4 Duyét nat v # goc

5 inorder(cdy con phai cta ndt v) # phai
Vidu

inorder.py %

def left(i):
return 2%i + 1
def right(i):
return 2%i + 2
def inorder(A, k):
if k < len(A) and A[k] != None:
inorder(A, left(k))
print(A[k], end = " ")
inorder(A, right(k))

A=[4, 1, 7, @, 2, 6, 8]
inorder(A, 8)

S
N = ®Woo~owWn b

Shell %

23>
8124678

Budce 2: Thue hién nhiém vu:

HS: Tim cau tra 16 tir hiéu biét hoa
tu SCD va thao luan.

GV: Quan sat va trg giup HS.

Budc 3: Bao cao, thao luin:

GV: Dicu khién hoat dong cua céc
HS, cho HS phat biéu, cho HS nhan
x¢t cau tra 101 cua nhau.

HS: Phat biéu tra 10i cau hoi, dit ca
hoi néu chua 3.

Buéc 4: Két luan, nhan dinh:

GV chinh x4c lai cac cau tra loi va
chinh xac lai dap an.

GV cho HS ghi nhé cac ndi dung
quan trong.

San pham dy kién

Hoat dong cia GV va HS
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Ghi nh¢
Cdc thudt todn duyét cdy nhi phan bao gom duyét
truoc, duyét sau va duyét giiia.
Céu héi ciing ¢6 kién thirc o
Cho mang [A, B, C, D, E, F, G, H, I, J] bi¢u dién
mot cdy nhi phan. Em hay cho biét thir tu duyét cac
nat cta cdy nay theo phép duyét trudc (gdc-trai-phai).
Véi mang dit liéu & Cau 1, thir tw duyét cac phan tir
s& nhu thé nao néu thuc hién thuét toan duy¢t sau?
Tra 1oi:
1. Cay da cho c6 dang sau:
Thir tw duyét trade(gbe—trai —phai) nhwsau: A, B,
D, H,LE,]J, :
2. Thu tu duy
trén nhu sau:

C. LUYEN TAP - VAN DUNG
Hoat déng luyén tap

a) Muc tiéu: Giup HS luyén tap khai niém cay nhi phan hoan chinh, cay nhi phan hoan
hao.

b) No6i dupg: GV giao nhiém vu cho HS, HS tim’hiéu xem lai va tra 101 ciu hoi.

¢) San pham: HS hoan thién cac ki nang nhén biét cay nhi phan hoan hao, hoan chinh.
d) To chuc thug hién

Budc 1: Chuyén giao nhiém vu hoc tap GV dat cau héi cho HS,

1. Cay nao sau day la hoan hao? Cay nao 1a hoan chinh? Cay nao khong la hoan hao va
hoan chinh?

¢

a) b) c)
2. Cay nhi phéan goi 1a day du néu mdi niit ciia né hodc 1a nit 14 hodc co diing hai nit
con. Khang dinh "Cay nhi phan day du s& luon 13 hoan chinh hoic hoan hao" 1a dung hay
sai?
Bugre 2: HS thyce hién nhiém vu hoc tip
HS tiép nhan, thyuc hién nhiém vy, thdo ludn, dua ra ciu tra 16i. GV quan sat qua trinh
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HS thao luan, hd trg khi HS can.

Budc 3: Bio cao két qua hoat dong va thao luin

GV cho HS tra 10i.

Budc 4: Panh gia két qua, thye hién nhiém vu hoc tip

GV chinh xac hoa lai cac ndi dung tra 101 cia HS.

Goi y cdu trd loi

1. Bép an nhu sau:

a) Khong hoan hao va khong hoan chinh. b) Hoan chinh. ¢) Hoan hao.
2. Ménh dé sai.

Hoat dong van dung

a) Muc tiéu: Giup HS tang cuong ki nang cai dat duyét cdy nhi phén hoan chinh.

b) Noi dung: HS tim hiéu, thao luan tra 15i theo yéu cau cua GV.

¢) San pham: HS hoan thanh tim hiéu kién thtc.

d) Tb chtrc thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tap

GV dat cau héi cho HS,

1. Cho mang mdt chiéu A biéu dién cay nhi phan hoan chinh T. Viét ham level(k) tra vé
mirc ctia nat tuong tmg véi phan tir A[k] cta cdy T.

2. Cho ciy nhi phan T duoc biéu dién boi mang mot chiéu A. Viét cac ham duyét
trude, duyét gitra va duyét sau trén cay T.

Buwéc 2: HS thwe hién nhiém vu hoc tap

HS tiép nhan, thuc hién nhiém vy, thao ludn, dua ra cau tra 10i. GV quan sat qua trinh

HS thao luan, hd trg khi HS can.

Budc 3: Bio cio két qua hoat dong va thao luin

GV cho HS tra 1o1.

Budc 4: Panh gia két qua, thye hién nhi¢m vu hoc tap

GV chinh xac hoa lai cac ngi1 dung tra 161 cua HS.

Goiy dap dan

1. Ham level(k) tinh mirc ctia nut A[k] c6 thé viét don gian nhu sau:

1 def level(k):

2 lev=20

3 while k > 0:

4 lev=1ev+1
5 k= (k-1)//2
6 return lev

2. Chuong trinh nhu sau, cht y cac ham Duyet truoc(), Duyet giua() va Duyet sau() s¢€
thuc hién cac thuat toan duyét tuong ing trén cay T.
Binary_tree.py

1 def left(i):
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2 return 2*i + 1

3 def right(i):

4 return 2*i+2

5 def parent(i):

6 return (i- 1)//2

7 def preorder(A,k):

8 if k <len(A):

9 print(A[k], end="")
10 preorder(A,left(k))

11 preorder(A,right(k))
12 def postorder(A,k):

13 if k <len(A):

14 postorder(A,left(k))
15 postorder(A,right(k))
16 print(A[k], end="")
17  def inorder(A k):

18 if k <len(A):

19 inorder(A,left(k))

20 print(A[k], end="")
21 inorder(A,right(k))
22 def Duyet truoc(A):

23 preorder(A,0)

24  def Duyet_sau(A):

25 postorder(A,0)

26  def Duyet giua(A):

27 inorder(A,0)

D. THONG TIN BO SUNG

1. Cau trac dir lidu cay nhi phan duoc phét trién vao dau nhimng nim 1960 va nhanh
chong tré nén phé bién boi sy don gian va hiéu qua so vdi cac cAu tric dit liéu khéc thoi
bay gio. Ban dau, cay nhi phan dugc st dung trong cac tmg dung nhu:

- Tim kiém va sap xép: Cay nhi phan dugc sir dung dé tim kiém va sip xép dir liéu hiéu
quéa hon so véi cac phuong phap tuyén tinh nhu tim kiém tuan ty. Thuét toan tim kiém
nhi phan c¢6 do phirc tap thoi gian trung binh 1a O(log n), gitp ting toc do tim kiém dang
ké khi luong dir lidu ting 1én.

- Luu trit dir liéu: Cay nhi phan dugc st dung dé luu trit dit lidu trong cac co so dir lidu.
Céu trGic ndy cho phép truy cap dir liéu nhanh chong va hiéu qua thong qua viéc so sanh
cac khoa cua cac nut.

- Biéu dién cau truc dit liéu: Cay nhi phan dugc sir dung dé biéu dién cac cdu trac dir
lidu phirc tap khac nhu biéu thirc toan hoc va do thi.

Ngay nay, cdy nhi phan duoc sir dung rong rai trong nhiéu tng dung hién dai, bao gom:

- Hé diéu hanh: Cay nhj phan duoc st dung dé quan li bo nhé va cac tai nguyen hé
théng khac. Vi dy, thuat toan Buddy Allocation sir dung cdy nhi phan dé phan b6 hiéu
qua bg nhd.

- Mang may tinh: Cay nhi phan dugc st dung dé dinh tuyen dir li¢u trong mang. Cay
dinh tuyén (routing tree) giup xac dinh dudng dan t6i wru dé truyén dir lidu giita cac thiét
bi trong mang.
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- Tri tué nhén tao: Cay nhi phan duogc sir dung dé biéu dién tri thirc va hoc may. Vi du,
thudt toan ID3 st dung cdy nhi phan dé xay dung cdy quyét dinh cho cac bai toan phan

loai.

- Co s¢ dir liéu: Cay nhi phan dugc str dung dé 1ap chi muc dir li¢u trong co s¢ dir li¢u.
Céu tric B-tree 12 mot bién thé cua cay nhi phan dugc str dung phé bién dé 1ap chi muc
trong cac co so dir li¢u 1on.
2. So sanh cdy nhi phan vé6i danh sach lién két, ngan xép va hang doi

Cau truc dir liéu

U'u diém

Nhuoe diém

Cay nhi phan

- Tim kiém hiéu qua: O(log n)

- Sip xép hiéu qua: O(n log n)

- Luu trr dir li€u c6 tha tu

- HO tro biéu dién céu trac dir lidu
phuc tap

- Phtrc tap hon danh sach lié
két

- Chén va xoa dit liéu phirc
tap hon

- Chiém nhiéu bd nhd hon
danh séach lién két

Danh séach lién két

- Don gian
- Chen va xo04a dir li€u dé dang
- Tict kiém bd nho

- Tim kiém cham: O(n)

- Sap x€p cham: O(n"2)

- Khong luu trir dit li€u ¢6 th
tu

-Dé dang thuc hién cac thao tac
enqueue va dequeue

Ngin xép - CAu trac LIFO - Khong ho trg truy cap nga
- Dé dang thyc hién cac thao tac push [nhién
va pop - Khong hiéu qua cho cac tn
- Hiéu qua cho cac Gmg dung cin truy |dung can truy cap dit liéu th
cap dir liéu theo thar ty nguoc tha tu

Hang doi - Cau trac FIFO - Khong ho tro truy cap nga

nhién

Hiéu qua cho cac img dung can truy
cap dir li¢u theo thir tu

- Khong hiéu qua cho cac tng
dung can truy cap dir li¢u theo
thir tw nguoc

MBOi céu tric di liéu c6 vu va nhuge diém riéng. Can lua chon céu tric dir liéu phu hop
v6i yéu cau cu thé cia timg ung dung. Vi du:

Cay nhi phan pht hop cho céc (mg dung can tim kiém va sap xép dir lidu hiéu qua, vi du
nhu danh ba dién thoai.

Danh séach lién két phut hop cho cac ing dung cin chén va xoa dir liéu thuong xuyén, vi
du nhu danh sach cac ban nhac.

Ngan xép phu hop cho cac ing dung cin truy cap dit liéu theo thtr tw nguogc, vi du
nhu undo/redo trong cac chuong trinh soan thdo van ban.
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Hang doi phut hop cho cac ing dung can truy cap dit liéu theo thir ty, vi du nhu hang doi
chd in 4n.

BAI 7. CAY TiM KIEM NHI PHAN

Thoi gian thyc hién: 2 tiét

I. MUC TIEU

1. Kién thirc

- Khai niém cay tim kiém nhi phan.

- Céac thuat toan tao cay tim kiém nhi phan, chén thém nut vao cady tim kiém nhj phan.
- Thuat toan tim kiém kho4 trén cdy tim kiém nhij phan.

2. Nang luc

- Trinh bay duoc khai niém cay tim kiém nhj phén.

- M6 phong duogc thudt toan tao cdy tim kiém nhi phan tir mot tap hop céc sb cho trude.
- Biét va thuc hién duoc thuit toan tim kiém mot gid tri ciia cdy tim kiém nhj phan.

3. Phim chit

- Hinh thanh y thtc trach nhiém, tinh can than khi 1dm viéc nhém, phim chét 1am vige
cham chi, chuyén can dé hoan thanh mot nhiém vu.

- Phat trién kha ning phan tich hiéu va giai quyét van dé.

- Ki nang lam viéc nhom, hop tac trong hoc tap.

- Nghiém tuc, tap trung, tich cuc chu dong.

II. THIET BI VA HQC LIEU

- GV: SCD, Slide may tinh, may chiéu.

- HS: SCD, v ghi, may tinh.

- Link code trong bai:
https://drive.google.com/drive/folders/1]8BUB{3e6 WV SIykIvnFbjF7pj961UdAXx?

usp=sha ring
I11. TIEN TRINH DAY HQC

A. MO DAU

1. Hoat dong khéi dong

a) Muc tiéu: HS nhén biét dugc mot dang dic biét ctia cay nhi phan: Cay tim kiém nhi
phan (BST).
b) Noi dung: Quan sat va tra 10i Phiéu hoc tap s6 1
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Phiéu hoc tap s6 1

Quan sat cac cay nhi phan sau, em c6 nhén xét gi vé gid tri cia cac nut trén cay?

\@’\. £ >

b) o

¢) San pham: Tra loi cau hoi trong phiéu hoc tap sb 1.

d) T6 chtrc thyc hién:

Chia 16p thanh 6 nhém, mdi nhém théo luan trong thoi gian 2 phut va ghi két qua tra 10i

ra gidy.
Nhiém vu Cich thirc to chire
Chuyén giao
nhiém vu GV yéu cau HS quan sat va hoan thanh phi€u hoc tap so 1.

Thuc hién nhi€ém
vu

HS tiép nhan nhiém vu, thao|ludn nhém hoan thanh phiéu hoc tap s6 1.

Bao cao, thao
luan

GV: Thu két qua tra 16i ctia frng nhém, cho HS quan sat két qua cac nho
va nhan xét.

K&t luan, nhan
dinh

- GV nhan xét cau tra 161 ciia cac nhom.

- GV chinh xéc lai cac két qua.

(Gia tri cua nut con trai luén nho hon gia tri nit con phai hay trén mdt mir
(cung mot do cao) thi gia tri tAng tur trai sang phai.

B. HINH THANH KIEN THUC MOI
1. CAY TIM KIEM NHI PHAN

Hoat déng 1: Tim hiéu cau tric cay tim kiém nhj phan

a) Muc tiéu: HS biét dugc dinh nghia chinh xac ctia ciy tim kiém nhi phan va biét duoc
mot s6 cach biéu dién ciy nhi phan tim kiém trén may tinh.
b) Noi dung: HS tim hiéu SCD, thao luén tim hiéu ndi dung kién thirc theo yéu cau cta

GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T6 chirc thyuc hién

San pham dy kién

Hoat dong cia GV va HS
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1. CAY TIM KIEM NHI PHAN

Cay tim kiém nhi phan (BST — Binary Search Tree)
dugc tao ra véi muc dich hd tro thuan tién cho cac bai
toan tim kiém, chén, xo04, sép xép.

a) M(i hjnh dir lieu cay n{z_i plu?n )

Bic¢u dién cay nhi phan bang cau trac nut lién két. Hai
c4u trac st dung:

+) Cau trac Node dé thé hién thong tin timg nut (node)
cta cdy nhi phan.

H+) Cau triic Tree chi co thudc tinh root s& chi vao nut
gbc clia cdy nhi phén.

None

T key,
| |
root —@ N A
right
left  right 'E"‘/ \

Bicu dién cdy nhj phan bang mang mdt chiéu

+) Cay nhi phan tong quat can dugc bo sung thém cac
nut gia (co gia tri None) dé tao thanh cdy nhj phan hoan
chinh d3 bién d6i, sau d6 sir dung cach biéu dién ciy
hoan chinh.

+) Vi du:

Buoc 1: Chqyén giao nhiém vu:
GV: Thiet ké phiéu hoc tap so 2.
Chia 16p thanh 6 nhom hoc tap
phat phiéu hoc tap s6 2 cho mdi
nhom va yéu cau cac nhom thao
luan, tim hiéu trong SCP thuc
hién:

Phiéu hoc tap sb 2: i 5

1) Trinh bay cach biéu dién cay
nhi phan tong quat.

2)  Dinh nghia cay nhi phan tim
kiém va biéu dién cay nhi phan tim
kiem?

HS: Lang nghe, thuc hién theo yéu
cau ctia GV.

Budc 2: Thyce hién nhiém vu:
HS: Tim cau tra 161 tor hiéu biét
hoac tir SCP va thao luan.

GV: Quan sat va trg giup HS.

Budc 3: Bao cao, thao luan:

GV: Diéu khién hoat dong ciia cac
HS, cho HS phét biéu, cho HS nhan
x¢ét cau tra 101 cuia nhau.

San pham du kién

Hoat dong cia GV va HS

s (3) [5,3,7,None, None,6]
NN | e
e o

.6 6

HS: Phat biéu tra 101 cau hoi, dat
cau hoi néu chua ro.

Cay nhi

Bo6 sung niit gia[Biéu dién bang mang
phan tong [None dé thanh |mdt chiéu
quat cay nhi phan

hoan chinh

Budc 4: Két luan, nhan dinh:
GV chinh xac lai cac cau tra 101 va
chinh xac lai dép an.

GV cho HS ghi nhé cac ndi dung
quan trong.
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b) Cdy tim kiém nhi phan ,
Cay tim kiém nhi phan 1a cdy nhi phan, c6 hai tinh chat
quan trong:

- Khod ctia mdi nut ciia cay 16n hon khod cua tat ca cac
nut thudc cdy con trai va nho hon khod cia tit ca cac
nut thudc cay con phai cua no.

- Hai nat khéc nhau c6 khoé khac nhau.

+ Cay can bang 1a cay tim kiém nhi phan ma tai moi nat
thi chiéu cao cua cdy con trai va ctia cdy con phai léch
nhau nhiéu nhat 1a 1.

+ Céy suy bién 1a cay tim kiém nhi phéan c6 chiéu cao
16n nhat, mdi nat chi co tdi da mot nat con.

Ghi nhé

Cdy nhi phdn tong quat cé thé dwoc cai déit bang cau
triic nit lién két hodc bang mang mét chiéu. Cdy tim
kiém nhi phan la cdy nhi phdan ma tai moi nut, khoad cua
nut nay lon hon khod cua cdc nut con thugc cdy con trai
va nho hon khod cua cac nut con thugc cdy con phadi.
Khod cua cdc mit la duy nhat, nghia la hai mit khéc
nhau co khod khdc nhau.

Cau héi ciing c6 kién thirc ’ )

1. Trong hinh, em hay cho biét cdy nao la cay tim kiém
nhi phan.

(1)

a) b) c)

San pham du kién

Hoat dong ciia GV va HS
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2. Tir cac khoa 1, 2, 3 ¢6 thé tao ra dugc bao nhiéu cay
tim kiém nhi phan? Hay v& so d6 mo ta cac cdy nay.
Tra 1oi: ) ’

1. Cay tim kiém nhi phén duy nhat 1 truong hop b).

2. CoO 5 céch thiét 1ap cay tim kiém nhi phan tir cac khoa
1,2,3.

o B
red

2. CHEN MQT KHOA VAO CAY TIM KIEM NHI PHAN

Hoat dong 2: Thuat toan chén khoa méi vao cay tim

kiém nhi phan

a) Muc tiéu: HS phan biét dugc dinh nghia cay nhi phan hoan hdo, hoan chinh va cach

biéu dién cay nhi phan hoan chinh bang mang mot chiéu.

b) Noi dung: HS tim hiéu SCD, théo luan tim hiéu ndi dung kién thirc theo yéu cau cia

GV.
¢) San pham: HS hoan thanh tim hiéu kién thtrc.
d) To6 chuc thyc hién

San pham dy kién

Hoat dong cia GV va HS

2. CHEN MOT KHOA VAO CAY TIM KIEM NHI
PHAN
Vi du chén chén khoa v = 7 vao cdy tim kiém nhi phan T

0@

Cay T

Budée 1: Chuyén giao nhiém vu:
GV: Trinh bay vi du trong SCPD.
Sau d6 GV thiét ké phiéu hoc tap sb
3, chia 16p thanh 4 nhom hoc tap
phat phiéu hoc tap s6 3 cho mdi
nhom va yéu cAu thuc hién.

Phiéu hoc tap $6 3:

1. Thuc hién chén node x x =2, 6,
12,13

San pham dy kién

Hoat dong cia GV va HS
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Biéu dién dudi dang mang T A =[5, 3, }0, 1,4,8,11,9]
10atDong2Chen.py * : |
'/ e k- / *< ~ e d S
3 10 3 ¥
def left(k): ) / & e
return 2*k / \ \ 7\ \\
def right(k): . il - 1 s 1n
return 2*R \ \
def parent(k): z s
return (kR Diy la cy tim kiém nhi phin géc. | Gia si¥ cin chén vao nit méi véi khoa 7.
1 . -
def Tree(): 5 7 D~ i L
D i SN e N
return [] = 10 o s
7N L\ 3 %
def Tree_Inser : ? . a = D) o =
R =20 N N
while k < 9 s
if v 4| 1. ‘Thiét 13p cdu triic nit mdi voi khoa | B2. Céng viéc chén bit ddu bing viée
- R || 7 sin sang chén vio cay tim kiém nhi | tim kiém vi tri dé chén nit méi. Ludn bt
elif v phan T. diu tir nuit gée.
. i | |
else: & J » = (s) 2
" T e, g o = ,.;'; ~
if k >= 13 & R & o N
T.ext A N L % Z N L%
2 TTk - 1 4 8 11 1 4 8 g 11
3 (%] Y Y N\
25 A =[5, 3, 10, 2 s
T = Tree() B3. Vinut g_frc c6 khoa < 7, nén sé B4. Nut hién thoi cé khod 10 > 7 nén sé
for x in A: chuyén tim tig’p sang nut con phai cia | chuyén tim tiép sang nit con trai cia nit
Tree_Insen nit goc (vo1 khoa 10). hién thoi (voi khoa 8).
print(A) | e
x =7 8 £ s
Tree_Insert(T, 3 0 - R 52 L1l
print(T) 7\ N / \ %,
3 ? " .‘ ) .- 2 45 1 [ / 8 1n
Shell Y 7 0
B5. Nut hién thoi 1a None. Pdy chinh 12 | B6. Hoan thanh céng viéc chén nut madi
s vi tri cdn chén nit méi. vao cay T ma vin bio toan tinh chit cia
[5, 3; 18, 1, 4, cdy BST.
[5, 3, 18, 1, 4, B, 11, None, None, None, None, 7, 9]‘

O@

bang Python

2. Cai dat ham chen x vdo cay

Cai

HS: Ling nghe, thuc hiénl
cau ciia GV.

theo yé

Budc 2: Thue hién nhiém vu:
HS: Tim cau tra 1061 to hicu biét

hoac tir SCP va thao luan|

GV: Quan sat va trg gitp

Buoc 33 Bao gzio, thao lu
GV: Diéu khién hoat don;
HS, cho HS phat biéu, ch
x&t cau tra o1 cia nhau.

HS: Phat biéu tra 1oi cau
cau hoi néu chua rd.

Budc 4: Két luan, nhan
GV chinh xac lai cac cau
chinh xac lai dap an.

GV cho HS ghi nh¢ cac
quan trong.

HS.

an:

y cua cac
o HS nh3
hoi, dat
dinh:

tra 101 va

n01 dung
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Ghi nhé ) ‘
Qua trinh chén mot khod v vao cdy tim kiem nhi phan T gom hai budc:
BuGe 1. Tim vi tri chinh xdc can chén. Néu gdp khod v thi dimg chuong trinh.
Buwoc 2. Thuc hi;én tf,zao tac chen.
Cau hoi cing co kién thirc ‘
Cho trudc day cac s6 A =[10,1,2,11,8,15,20,9,0]. Hay mo ta va vé& so do cay nhi
phan biéu dién diy sb

San pham du kién Hoat dong cia GV va HS
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trén sau khi thyc hién thao tdc chén nhu da mo ta trong

hoat dong.

2. V6i cdy nhi phan di ¢6 & Cau 1, em hiy vé so do ciy
sau khi chén khod 14 va cho biét vi tri cuad[kiioa nay 6

trong cay.
Tra 101 ,
1. Két qua cay tim kiém nhi phan thu dugcinhu sau

3. THUAT TOAN TiM KIEM TREN CAY TiM KIEM NHI PHAN

Hoat déng 3: Tim hiéu thuat toan tim kiém trén cay tim kiém nhi phan

a) Muc tiéu: HS hiéu duoc thuat toan tim kiém kho4 trén cy tim kiém nhi phan, hiéu
duoc tinh vu viét cta viée tim kiém rat nhanh trén cay BST.

b) Noi dung: HS tim hiéu SCD, thao luén tim hiéu ndi dung kién thirc theo yéu cau cua
GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T6 chirc thyc hién

San pham dy kién Hoat djong ciia GV va HS

3. THUAT TOAN TIM KIEM TREN CAY TIM Buéc 1: Chuyén giao nhi¢m vu:

KIEM NHI PHAN GV: Thiét k& phi€u hoc tap so 4, chia

Y tusng 16p thanh 6 nhom hoc tap phat phiéu
San pham du kién Hoat dong cia GV va HS
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Tim kiém nut v tir nit c¢6 chi s6 k trén cay tin] kiém  |hoc tap s6 4 cho mdi nhom va ydu cau
rimKiemNhiPhankBhDRlisy By thuc hién.
return 2fNGU tim thay thi ham trd ve chi s cua nfit c6 gid tri  [Phi€u hoc tap so 4:
Gt E%ﬂ:?g v, pguroc lai tra vé —1. Moi nhom sé& doc sach, trao dof va
st reecty: [Pt ddu tim kiém tir ntt c6 chi s6 k. frinh bay lai mot thudt todn tim kiém
return [} Viéc tim kiem duoc thuc hién nhu sau n}‘u phan. Moi nhom s€ trinh bay|theo
NTeu nam ngoai khoang chi s6 cta T hoag¢ T[k] [trinh tu sau:
def Tree_Inst-rtl{Ione th1 tr4 ve —1. Y tuong duyét
k=8 [ v
whil:fkv )TFRT TR hiditens hm eyt v k. - 1\;/[0 ta cach duyét trén mot vi dy cu
#-Neureffs] # v thi s& tim tlep trong cdy [con trai néu the.‘ . . A
elif .z |- Viet doan chuong trinh mo t4 thuat
=<i£.§ pguoc lai tim tiép trong cdy con phai néu ’ N :
¥ { toan duyét.
else TLk] <v. v
reTurn
if k >= len(T):
T.extend([None]*(k - len(T) + 1)) . n 2
T[k] = HS: Lang nghe, thuc hién theo y¢u cau
def search(T} k, v): cua GV.
while k ¢ len(T) and T[k] != None and T[k] != v:
print(T[k], end = " ') . A A
if v|< T[k]: Budc 2: Thuwe hién nhiém vu:
else" gl o HS: Tim cau tra 1o tir hicu biét hodc tir
r k =(;§ght(i;gk] " SCD va théo luan.
b § >= len or - one:
retufn -1 GV: Quan sat va trg gitip HS.
else:
return k
Buwdc 3: Bao cao, thao luan:
245 Eii;(;* AL A R N R GV: Diéu khién hoat dong cua c4c HS,
for x in A: cho HS phat biéu, cho HS nhan ét cau
Tree_Insert(T, x) b 1ae o
print(A) tra 101 cua nhau.
v = 18 ’ < R 51Nt A 5 . A
k: searchiy.: B; v) HS: Phat biéu tra 101 cau héi, djt cau
if k >= e: 2s A 5
print("Tim thay nit cé khos", T[k]) hoi néu chua ro.
else:
int("Kihéng tim thdy khoa", . Aoro A -
EERLEEON EOn SRR RAOR - Budc 4: Két luan, nhan dinh:
“hall 3 GV chinh xac lai cac cau tra loi va
shell 3
chinh xac lai dap an.
>> . r 7 A
GV cho HS ghi nhé céc ndi dung quan
(11, 4, 20; 1, ¥, 15,7, 6, 16]
11 2@ 15 16 Khéhg tim thdy khod 18 trong.
shell
>>
(11, 4| 20, 1), 7, 15, 21, 6, 16]
11 4 Tim thay| ndt cé khod 7
Cai dat dé quy
Cai dat khong dé quy
uigeli.xyz Trang 54




uigeli.xyz

Ghi nho

Thudt todn tim kiém khod K trong cdy tim kiém nhi phdan c6 dg phirc tap thoi gian O(h),
Vvéi h la chiéu cao cua cdy, hay twong dwong trong trwong hop trung binh la O(logn)
V6i n 1 s6 nit ciia cdy.

San pham dy kién Hoat dong ciia GV va HS
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Cau héi ciing ¢b kié'n,thl'rc ’

Khi nao viéc tim kiém trén cdy tim kiém nhi phan
1a: a) nhanh nhat? b) chim nhat?

Cay tim kiém nhj phan T dugc thiét 1ap bang cach
chén 1an luot cac phan tir 3, 1, 6, 5, 0, 2, 4. Ding so
dd md ta cac budc tim kiém gid tri khoa la: a)
4. b) 10. c) 0.

Tra 1oi: ’ ’

a) Nhanh nhat khi gié tri tim kiém trung véi khoa
ctia nut goc.

b) Cham nhat khi cay tim kiém nhi phan suy bién
chi c6 mét nhanh, gid tri tim kiém trung véi khoa
tai nit cudi cing cia nhanh nay.

Cay tim kiém nhi phan dugc xay dung c6 dang
sau:

Céac bude tim kiém séla: a) 3 > 6 —> 5 — 4
Tim thiy ’
b) 3 — 6 — None, Khong tim thay. ¢)3 — 1 — 0

T3

}

jo

Th
11T Llldy
\
(1) NG
3 (5
@

C. LUYEN TAP - VAN DUNG

Hoat dong luyén tap

a) Muc tiéu: Giup HS luyén tap cac cac tinh hudng voi cdy nhi phan, cay tim kiém nhj
han.

g) Noi dupg: GV giao nhiém vu cho HS, HS tim ’hiéu xem lai va tra 101 cau hoi.

C) Sé}n pham: HS hoan thién cac ki nang nhan bi€t cay nhi phan hoan hdo, hoan chinh.

d) T6 churc thyc hién

Buwéc 1: Chuyén giao nhiém vu hoc tap

GV dat cé}l héi cho HS, . )

1. Thay doi thtr tu chén céc phan tir vao cdy nhi phan c6 tao ra cac cay tim kiém nhi

phan khac nhau hay khong? Cho vi du minh hoa.

2. Néu diy sé duoc dua vao ciy tim kiém nhi phan 13 ting dan (hodc giam dan) thi cay

tim kiém nhi phan twong (mg c6 dang nhu thé nao?

Budre 2: HS thyce hién nhiém vu hoc tip

HS ti€p nhan, thuc hién nhi¢m vy, thao luan, dua ra cau tra 106i. GV quan sat qua trinh

HS thao luan, hd tro khi HS can.

Budic 3: Bio cio két qua hoat dong va thio luin
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GV choHS tra loi.
Budc 4: Danh gia ket qua, thuc hién nhiém vu hoc tap
GV chinh xac ho4 lai cac ndi dung tra 161 cua HS.

Goi y cdu trd loi
1. C6. Vi du: Thir tw chen 2, 1, 3 s€ cho ta cay BST dang

Thir tur chén }, 2, 3 cho ta cay BST dang:
2. Néu day so dugc dua vao cay tim kiém nhi phan 1a ting dan (hoac gidm dan) thi cay
BST thu duoc sé co dang suy bién chi c6 mot nhanh con duy nhat tinh tir gbe.

Hoat déng van dung

a) Muc tiéu: Gitp HS ting cudng ki niang cai dit v6i ki thuat dé quy, kiém tra cdy mot

cdy la cay tim kiém nhi phan.

b) Noi dung: HS tim hiéu, thao ludn tra 10i theo yéu cau cia GV.

¢) San pham: HS hoan thanh tim hiéu kién thtrc.

d) Tb chirc thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tp

GV dat cau hoi cho HS,

1. Dit liéu dau vao 1a danh sach hoc sinh trong 16p va diém trun —
Nguyen Van Nam 9.3

sach dugc cho trong t€p van ban c6 dang nhu bang bén. BUi Vin Hai 9.0

Viét chuong trinh doc tép dir li¢u dau vao trén va lién tuc thyc hi€| tran quang B2y 8.8

a) Nhap thém vao danh sach hoc sinh va diém trung binh.

b) Tim kiém véi yéu cau nhép ho tén hoc sinh va dua ra két qua ho tén hoc sinh, diém

trung binh hodc thong bao "khong tim thay".

Chuong trinh két thuc khi nhap vao mot xau rdng. Yéu cau giai bai nay bang cay tim

kiém nhij phan.

2. Viét ham chén khod v vao cay tim kiém nhi phan T sir dung ki thuét dé quy.

3. Cho truée diy A bao gom cac sé nguyén va cac gia tri None. Viét chuong trinh kiém

tra xem A c6 phai 1a biéu dién cia mot cdy nhi phan hoan chinh da bién d6i hay khong?

Vi du:

Diy [10, 7, 0, 5, None, 3] 14 biéu dién cuia cay nhi phan hoan chinh di bién d6i. Day [1,

Data.inp

6, None, 2, 3, None, 4] khong 1a biéu dién cua cay nhi phan tong quat ndo.
4. Cho trudc diy A bao gdm cac sd nguyén va cac gia tri None. Viét chuong trinh kiém
tra xem A c6 phai 13 biéu dién ctia mot cay tim kiém nhi phan hay khong.
Vi du: 7 N ’
Day [5, 3, 6, None, 4, None, 10] 1a biéu Siién cua cay tim kiém’nhi phan.
Day [2, 1, 5, None, 3, 4, 10] khong 1a bi€u dieén cta cay tim kiém nhi phan (méc du day
nay 1a biéu dién cta cdy nhj phan hoan chinh di bién doi).
Bugre 2: HS thyce hién nhiém vu hoc tip
HS ti€p nhan, thuc hi¢n nhi¢m vy, thdo luan, dua ra cau trd 161. GV quan sat qua trinh
HS thdo luan, hd trg khi HS can.
Budée 3: Bao cdo két qua hoat dong va thio ludn
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GV choHS tra loi.
Budc 4: Danh gia ket qua, thuc hién nhiém vu hgc tap

GV chinh xac ho4 lai cac ndi dung tra 161 cua HS.

Goiy dap an

1. Chuong trinh hoan chinh cua bai van dung nay nhu sau:
qlHS.py

1 fname = "Data.inp"

2 def NhapDL(fname):

3 f = open(fname,encoding = "UTF-8")
4 A=]]

5 for stin f:

6 line = st.split()

7 diem = float(line[-1])

8 hoten =" " join(line[ : -1])
9 A.append((hoten,diem))

10 f.close()

11 return A

12 # Cac ham mo ta cdy BST

13 def left(k):

14 return 2*k+1

15 def right(k):

16 return 2*k+2

17 def parent(k):

18 return (k-1)//2

19 def Tree():

20 return []

21 def Tree Insert(T,v,d):

22 k=0

23 while k <len(T) and T[k] != None:
24 if v < T[k][0]:

25 k = left(k)

26 elif v > T[k][0]:

27 k = right(k)

28 else:

29 return

30 if k >=len(T):

31 T.extend([None]*(k - len(T) + 1))
32 Tk] = (v,d)

33 def search(T,k,v):

34 if k >=len(T):

35 return -1

36 elif T[k] == None:

37 return -1

38 else:

39 if v == T[k][0]:

40 return k

41 elif v < T[k][0]:

42 return search(T,left(k),v)
43 else:
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44 return search(T,right(k),v)
45 # Chuong trinh chinh
46  def Menu():

47 print("Chon chirc nang:\n1. Nhap thém \n2. Tim kiém \n0. Thoat ")
48 ch = int(input("Chon chtrc nang (1,2,0): "))

49 return ch

50

51 A =NhapDL(fname)

52 T =Tree()

53  for (ht,diem) in A:

54 Tree Insert(T,ht,diem)

55  while True:

56 ch = Menu()

57 if ch=—=1:

58 ht = input("Nhap thém ho tén HS: ")

59 diem = float(input("Nhap diém HS trén: "))
60 Tree Insert(T,ht,diem)

61 if ch==2:

62 ht = input("Nhap ho tén HS cin tim diém: ")
63 k = search(T,0,ht)

64 ifk>=0:

65 print("Hoc sinh", T[k][0], "c6 diém sb:",T[k][1])
66 else:

67 print("Khong tim thay!")

68 if ch==0:

69 break

2. Ham dé quy insert(T,v,k) s& thuc hién chén khoa v vao cay tim kiém nhi phan T tinh
tir nut ¢ chi s6 k. Dé goi 1énh chén khoa v vao cay T thi goi 1énh insert(T,v,0).

1 def insert(T,v,k):

2 if k >= len(T):

3 T.extend([None]*(k - len(T) + 1))
4 if T[k] == None:

5 Tk]=v

6 else:

7 if v <T[k]:

8 insert(T,v,left(k))
9 elif v > T[k]:

10 insert(T,v,right(k))
11 else:

12 return

3. Dé diy A c6 thé 1a biéu dién ctia mot cdy nhi phan hoan chinh mé rong thi cac diéu
kién sau phdi thoa man:

— Phan tir dau va cuéi’cﬁa A phai khac None. ) )
— V&1 moi chi s6 k, néu k 1a ntt that cia A va khong 1a goc thi phai thoa man thém di¢u
kién: A[(k — 1)//2] khac None.

1 def isComplete(A):
uigeli.xyz Trang 59



uigeli.xyz

2 """ kiém tra xem A c6 phai la ddy twong img ciy nhi phan hoan chinh mé rong
hay khong """

3 n = len(A)

4 if A[0] == None or A[-1] == None:

5 return False

6 for i in range(1,n):

7 if A[i] = None:

8 if A[(i-1)//2] == None:

9 return False

10 return True

4. Dé diy A co thé 1a biéu dién cua mot cdy tim kiém nhj phan hay khong thi A phai
thoa man cac diéu kién sau:

) A phai 12 biéu dién cua cay nhi phan hoan chinh d3 bién ddi, tc 1a A phai
thoa man cac diéu kién cua bai trén.
(ii) Cay nhi phan dugc thiét 1ap bai A phai 1a cdy tim kiém nhi phan.

Diéu kién (i) ¢ trén chinh 13 yéu cu ciia bai van dung 3 twong tmg v6i ham
isComplete(A). Dé diy A thoa man diéu kién (ii) chiing ta can kiém tra cac diéu kién
sau:

(iia) V61 moi nut k cua A thi ta phai co: A[left(k)] < A[K] < A[right(k)]

(i1a) Vo1 moi nut k cua A, goi leftmost(k) 1a chi sb cua nut nam & cay con trai gan nhat
v6i k va goi rightmost(k) 1a chi s6 ciia nut & cdy con phai gan nhat véi k, thi phai thoa
man:

Alleftmost(k)] < A[k] < A[rightmost(k)] Ham leftmost(A_k) thiét lap nhu sau:

1 def leftmost(T.k): # phan tir gin nhat bén tréi k...
if left(k) <len(T) and T[left(k)] != None:

N

3 Idx = left(k)

4 while right(Idx) < len(T) and T[right(Idx)] != None:
5 Idx = right(Idx)

6 return Idx

7 else:

8 return -1

Ham rightmost(A,k) xac dinh nhu sau:

1 def rightmost(T k): # phan tir gin nhat bén phai k

2 if right(k) <len(T) and T[right(k)] != None:

3 Idx = right(k)

4 while left(Idx) < len(T) and T[left(Idx)] != None:
5 Idx = left(Idx)

6 return Idx

7 else:

8 return -1

Ham kiém tra xem diy A c6 phai 12 biéu dién ctia cay tim kiém nhi phan dugc thiét 1ap
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nhu sau:

1 def isBST(A):

2 n = len(A)

3 if not isComplete(A):

4 return False

5 for k in range(len(A)):

6 if A[k] != None:

7 if left(k) < n and A[left(k)] '= None:
8 if Alleft(k)] >= A[k]:

9 return False

10 if right(k) <n and A[right(k)] != None:
11 if A[right(k)] <= A[K]:

12 return False

13 if leftmost(A,k) >= 0:

14 if A[leftmost(A.k)] >= A[K]:

15 return False

16 if rightmost(A k) >= 0:

17 if A[rightmost(A,k)] <= A[k]:
18 return False

19 return True

D. THONG TIN BO SUNG o o ,
1. Cau tric cay BST str dung cac nut lién két day du co thé thiet 1ap nhu sau: Cau tric

Node mo ta cac nut.

1 class Node:

2 def init (selfkey):

3 self.key = key

4 self.left = None
5 delf.right = None
6 self.p = None

Céu truc cay Tree dugc dinh nghia nhu sau:

1 class Tree:
2 def init (self):
3 self.root = None

2. Phan tich d6 phirc tap thoi gian ctia thudt toan chén nat méi vao cdy tim kiém nhj
phan trong hoat dong 2, trang 33, 34. Can phan tich ki hon dong 1énh 10, 11 khi can bd
sung thém cac phan tir None vao cubi diy A.

— Trong truong hop trung binh, gia sir cac nit ciia cdy BST phan bb déu trong ving
hinh tam gi4c can c6 dinh 13 gbc cua cay. Khi d6 do dai canh day tam giac 1a O(n). Khi
chén thém nat méi, sb luong céc nit gia None can chén ti 1& voi do dai canh day tam
giac, suy ra d§ phuec tap thoi gian trong truong hop nay 1a O(n).

— Truong hop xau nhat, khi cdy tim kiém nhi phan suy bién thanh ciy chi c6 mot nhanh,
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khi d6 n = chiéu cao ctia cy. Do vay canh day cua cdy sé& 1a 2™, do vay néu bd sung
thém phan tir thi s lwong nit gia can bo sung s& xap xi 2™, do d6 do phuc tap thoi
gian cua chuong trinh s& la O(2").
Chu y rang néu cdy BST duoc to chirc theo md hinh nut lién két thi d6 phtc tap thoi

gian cua thao tac chén nut vao cay sé& 1a O(logn) trong trudng hop trung binh, va bang

O(n) trong trudng hop x4u nhét. Do vy to chire dit liéu cua cdy tim kiém nhi phéan theo
méang mot chiéu 1 khong tdi wu.
3. M6 hinh BST va cach cai dat kiéu dit liéu BST trén cac ngdn ngit 1ap trinh khac nhau.

Khai niém

Dinh nghia va phan loai

Dinh
chung BST.

nghia

Tai moi nlit x cua cay, tat ca cac khoa cua céc nat thudc cdy con trai cia x ph
cO khoa nho hon hoac bang khod cua x, tat cac khoa ctuia cac nut thudc cay co
phai ctia x phai c6 khoa 16n hon hodc bang khoé ctia nut x.

y.key < x.key < z.key

Phan loai theo
yéu cau khoa

Cho phép khoa trung nhau

Cac khoa phai khac nhau
tirng doi mot

trong BST.

kiéu cai dat
cay BST.

Phan loai theo

Nt lien két

chiéu

Méng mot

Nt lien két

Méng mot chi

ki€u cai dat.

Phan loai chi
tiét cho tung

Tai moi nlit X, moi nit y trong cay(T[i] <
con trai nit z trong cdy con phai
cua x ta co:

y.key <x.key < z.key hodc:

TIk] <
T[]

V&1 moi nut
X, mQ1 nut y
trong cay con
hodc: T[i] <|trai nat z

T[i] < T[k] <

y.key < x key < z.key T[k] < trong cay con
T[j] phai
cua x ta co:
Khai niém  [Pinh nghia va phéan loai
y.key < x.key
< z.key
Kiéunatlién [Nt c6 3 [Nat c6 2 thudc Nat c6 3 [Nat c6 2
két thudc tinh tinh (left,right) thudc tinh thudc tinh
(left,right,p) (left,right,p) |(left,right)
Phan loai (1) (2 (3) 4 (5) (6)

BAI 8. THUC HANH CAY TIM KIEM NHI PHAN

Thoi gian thyc hién: 2 tiét

I. MUC TIEU
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1. Kién thirc , o ,

- Phuong phép cai dét cay tim kiém nhi phan dé moi nut chira thong tin cia mdt doi
tuong gdm nhiéu thudc tinh.

2. Nang luc ) o )

- Van dung cay tim ki€m nhi phan vao céac bai toan cu thé dé tim kiém dir liéu, dac
biét truong hop dit liéu cua cac ddi twong gdm nhiéu thudc tinh.

- M6 phéng dugc thuat toan tao cdy tim kiém nhi phéan, tim kiém mot nut trén cay theo
gia tri cua khod va cap nhat cac thudc tinh cua nut do.

3. Phim chat ﬂ o

- Hinh thanh y thure trach nhiém, tinh can than khi 1am viéc nhom, pham chat lam viéc
cham chi, chuyén cAn dé hoan thanh mot nhiém vu.

- Phat trién kha ning phén tich hiéu va giai quyét van dé.

- Ki nang lam viéc nhom, hop tac trong hoc tap.

- Nghiém ttc, tap trung, tich cyc chu dong.

IL. THIET BI VA HQC LIEU

- GV: SCD, Slide may tinh, may chiéu.

- HS: SCD, v ghi, may tinh.

- Link code trong bai:

https://drive.google.com/drive/folders/11I1VS59nYTtORSPUrnEwWP] YFJAS2NQJI2?usp=sharing
III. TIEN TRINH DAY HQOC

A. MO DAU

1. Hoat dong khéi dong

a) Muc tiéu: HS 6n lai cac kién thirc da biét tir hai bai hoc trude. HS cung trao ddi va tra
101 cac cau héi cua GV dua ra.

b) Noi dung: HS dua vao hiéu biét dé tra 10i cac cau hoi.

¢) San pham: Tur yéu cau HS van dung sy hi€u biét dé tra 101 cau hoi GV dua ra.

d) To6 chuc thuc hién:

Nhi¢m vu Cich thirc to chirc

- GV dat cac cu hoi, yéu cu HS tra loi

- GV yéu cau HS dat cau héi néu c6 van dé can hoi

Céu 1: Cay nhi phén hoan hao c6 n nit thi chiéu cao cta no 1a bao nhiéu?
Cau 2: Tai sao khi str dung cay tim ki€ém nhi phan dé tim kiém dir liu,
nén cb ging dé cay trd nén can bang?

Cau 3: Em hay dé xuat thuat todn xoa mot phan tir ctia cdy nhi phan tim
lkiém duoc cai dat bang mang.

Chuyén giao
nhiém vu

Thuc hi¢n nhi¢m [HS ti€p nhan nhi€ém vy, nho lai cac kién thirc dé trd 161 cau hoi.
vu

Bao cdo, thao luan|GV cho HS nhan xét cau tra 161 cuia nhau, cho HS dua ra nhiing y kién.
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K&t luan, nhan
dinh

- GV nhan xét cau tra 101 ciia cac nhom.

- GV chinh xac lai céc két qua.

Cau 1: Chiéu cao cua no 1a logz (n+1).

Céu 2: Trong s6 cac cay nhi phan tim kiém thi cAy nhi phan tim kiém ca
bang ¢ thé dam bao sé budce tim kiém (thuong goi 14 thoi gian tim kiém
trong thuat toan) it nhat. Cu thé véi n phan tir dit liéu khac nhau, thoi gia
tim kiém khong 16n hon log (n).

Cau 3: Dé xoa mdt phéan tir ctia cdy nhi phan tim kiém, dau tién sir dung
thao tac tim kiém vi trf phan tr v (d4 gidi thiéu & muc 3 Bai 7) s& nhan
duoc gia tri chi s6 k trén mang T, sau d6 cap nhat phﬁn tir do cua thanh
None bang 1énh T[k] = None.

B. HINH THANH KIEN THUC MOI
NHIEM VU: VIET CHUONG TRINH QUAN Li THUC PON

Hoat déng thwe hanh: Viét chwong trinh quan li thwe don

a) Muc tiéu: HS dugc luyén tap thiét 1ap va stir dung cay tim kiém nhi phén, ap dung cho
dit lidu cu thé, dic biét truong hop quan li cac ddi tuong cé cac thudc tinh khac ngoai

khoa.

b) Noi dung: HS tim hiéu SCP, thao luan tim hiéu ndi dung kién thirc theo yéu clu cua

GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T6 chirc thyc hién

San pham du kién

Hoat dong cia GV va HS
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VIET CHUONG TRINH QUAN Li THUC
DON

Em c6 nhiém vu quan li thuc don cdc moén an
hodc ubng (goi chung 1a mén) ciia mot nha hang.
MO&i mon déu co tén (khong trang nhau) va gi tién.
Dir liu duoc nhap tir tép van ban menu.inp, moi
dong ng voi mot mon, ¢ tén va gia tién cach
nhau bai dau phay.

Em hay viét chuong trinh nhap thuc don tir tép
menu.inp va luu trit vao cdy tim kiém nhi phan
duoc cai dat bang mang, sau d6 cho phép nguoi
dung:

a) Tra ctru gid theo tén mon, vi du khi nhap Bun cha
thi chuong trinh thong bao gia 60 000.

b) B sung thém mon hodc cap nhat gia tién. Vi du
nhap Ca phé den, 35 000 thi chuong trinh hiéu 1a
cap nhat lai gia Ca phé den thanh 35 000, néu nhap
Nuwde chanh, 20 000 thi chuong trinh s& bo sung
thém moén Nudce chanh.

;menu.inp

[Com sust ca thu sot, 50000 |
| suat ca tram, 40000
suwdn cot 1ét, 85008

Phé xao bd, 35000

Ph& tai chin, 40000

!Bﬁn cha, 60000

Ca phé den, 30000

lca phé nau, 35000

| Nugc ngot, 15000

Phan tich bai toan

Buoc 1. Cai dat cay tim kiém nhi phan.

Com
Com
Com

Buwdéce 1: Chuyén giao nhiém vu:

GV: Chia 16p thanh 6 nhom hoc tap
yéu cau cac nhoém tim hiéu nhiém vy,
thao luan dé xudt y tuong, trién khai
thanh ma nguén, kiém tra vé6i dir liéu
sach da cho va minh hoa trudce 16p.

HS: Ling nghe, thuc hién theo yéu cau
cua GV.

Buwéc 2: Thwe hién nhiém vu:

HS: Tim cau tra 16i tir hiu biét hogc tir
SCDP va thao luan.

GV: Quan sat va trg giup HS.

Budc 3: Bao cao, thiao luan:

GV: Diéu khién hoat dong cua céac HS,
cho HS phat biéu, cho HS nhén xét cau
tra 101 cia nhau.

HS: Phat biéu tra 10i cau hoi, dit cau

hoi néu chua rd.

Budc 4: Két luan, nhin dinh:

GV chinh xac lai cac cau tra loi va
chinh xdac lai dép an.

GV cho HS ghi nh¢ cac ndi dung quan
trong.

San pham dy kién

Hoat dong cia GV va HS
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- Ham Tree Insert(T,name,price) dung dé thém
mon (name, price) vao cay tim kiém nhi phan T.

- Ham search(T.k,name) dung dé tim chi s6 cua nat
c6 tén 1a name, bat dau tir chi s k trong mang T.

- Ham Tree Insert Update(T,name,price) goi ham
search dé kiém tra xem mon dn d6 da ton tai chua,
néu da ton tai thi cap nhat gia, néu chua thi goi ham
Tree Insert dé thuén tién cho viéc bod sung mon
hodc cap nhat gia tién.

Tép BST menu.py gom cac ham Ham left(k),
right(k), parent(k) Ham Tree()

Tree Insert(T, name, price) Ham search(T, k, name)
Tree Insert Update(T, name, price) Tao tép
menu.inp va nhap dir li¢u

Buoc 2. Xay dung chuong trinh hoan chinh.
Chuong trinh c6 bang chon ba churc nang tuong tng
voi thoat chuong trinh; tra ciru gid theo té€n mon;
cap nhat gia tién hodc bd sung mén méi nhu sau:
0: Thoat chuong trinh

1: Tra ciru gia

2: Cap nhat hodc thém mon

Toan by chuong trinh dl;qc dat trong thu muc
INVquanlythucdon bao gom cac tép

menu.inp BST menu.py quanlythucdon.py

Két qua chay chuong trinh

>>> %l uanlythud

@ - Thoat chuong trinh

1 - Tra citu gia

2 - Cap nhat hoac thém mén

Chon chic nang: |

C. LUYEN TAP - VAN DUNG

Hoat dong luyén tap

a) Muc tiéu: Gitip HS rén luyén cac dang cau hoi trén cay tim kiém nhi phan.
b) Noi dung: GV giao nhiém vu cho HS, HS tim hi€u xem lai va tra 161 cau hoi.
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¢) San pham: HS hoan thién cac ki ndng nhan biét cay nhi phan hoan hao, hoan chinh.
d) To chirc thl_J:g hién

Buéce 1: Chuyén giao nhiém vu hoc tap

GV dat cau hoi qho HS, N
1. V€ cay tim kiém nhi phan tng véi tép menu.inp trong nhi¢m vy thyc hanh, luu y moi
nat gdm hai thudc tinh name va price.

2. M6 ta qué trinh tra ctru gia tién mon Buin chd thuc hién trén cay tim kiém nhi phan da
v€ ¢ Luyén tap 1.

Bugre 2: HS thyce hién nhiém vu hoc tip

HS tiép nhan, thyc hién nhiém vy, thdo ludn, dua ra cau tra 16i. GV quan sat qua trinh
HS thao luan, hd tro khi HS can.

Budc 3: Bio cio két qua hoat dong va thao luin

GV cho HS tra 161.

Budc 4: Panh gia két qua, thue hién nhiém vu hoc tip

GV chinh xac hoa lai cac ndi dung tra 101 cia HS.

Goi y cdu trd loi

1. Dé vé lai cdy tim kiém nhi phan Gmg voi tép menu.inp, du tién can sip xép tén cac
moén an theo tht tu tir dién dé dé so sanh cac khoa khi chén cac nut vao cay. Thir ty nhu
sau:

Bun cha, Ca phé den Ca phé nau

Com sudn cdt 1ét Com xuét ca thu st Com xuét ca tram Nude ngot

Phé tai chin Pho xao bo

Luu ¥: Do cdy dugc cai dit bang mang nén ciy nhi phan thu dugc c6 thé co nhiéu nuit
gia None va thyc té khong dif liéu con tr6 left va right tir mdi niit toi cic nut con clia no.
Thyc hién thuat todn chén s€ thu dugc cay nhu sau:

Com wuiit

35000
e thu sit

Com subn Com msdt

ot lét b trim

Bin chh | GO00O -
Nors Phé xho by 35000

- Phd til
orse €h phd den 30000 Narr Nore N e 40000 s

Nos Nose Hone Mo Ch phi rdu 35000 Hone Mo Hone L Hone Hone Harm Hone Hone. Mote nget 15000

2. Qua trinh tim kiém bat dau bang 161 goi ham search(T.k = 0, name = “Bun cha”). Vi
“Biin cha” < T[0][0] = “Com xut c4 thu s6t” nén theo thuit toan can di tim theo nhanh
trai. Thudt toan goi ham left(0) tra vé gia tri 1 tng v6i nat “Com suon ct 16t”.

O 1an goi ham search thir hai: search(T, k = 1, name = “Biin cha”) do “Bun cha” < T[1][0]
= “Com suon cot 1ét” nén lai di theo nhanh bén trai, left (1) = 3 Gmg véi nat “Bin
cha”.

O 1an goi ham search tht ba, search(T, k = 3, name = “Bun cha”) thi gié tri can tim Btn
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cha da bang vai khod ctia nat hién tai nén gid tri k = 3 1a chi s6 ctia nat can tim trong
mang T. Nut ndy c6 dir liéu gia tién T[3][1] 12 60000.

Hoat déng van dung

a) Muc tiéu: Giap HS tang cuong ki nang cai dat véi cac cau hdi trén cay nhi phan tim
kiém.

b) Noi dung: HS tim hiéu, thao luan tra 161 theo yéu cau ctia GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T chue thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tip

GV dat cau hoi cho HS,

1. Str dung cay tim kiém nhi phan dé viét ing dung quan Ii tai khoan ngan hang. Mdi
mot tai khoan gdm ma tai khoan (duy nhét) va sé du tai khoan. Ung dung cho phép
thém tai khodn, sira s6 du tai khoan, tim kiém tai khoan theo ma tai khoan.

2. Sir dung cay tim kiém nhi phan dé viét chuong trinh quén li danh sach hoc sinh cua
mot truong trung hoc phd thong. Mdi mot hoc sinh gdm céac thong tin: mé hoc sinh
(duy nhat), ho tén, ngay sinh. Chuong trinh cho phép thém mét hoc sinh vao danh sach
v6i cac truong thong tin ké trén, tim kiém hoc sinh theo ma va stra doi ho tén va ngay
sinh rng vdi mot ma hoc sinh.

Budce 2: HS thuc hién nhiém vu hgc tap

HS tiép nhan, thyc hién nhiém vy, thao luan, dwa ra cau tra 10i.

GV quan sat qua trinh HS thao luan, hd trg khi HS can.

Buéc 3: Bao cio két qua hoat dong va thao luin

GV cho HS tra 161.

Buéc 4: Panh gia két qua, thwe hién nhiém vu hoc tip

GV chinh xac hod lai cac ndi dung tra 101 cua HS.

Goiy dap dan

1. Chuong trinh hoan chinh cta bai van dung nay nhu sau:

BST account.py

1 # Thiét 1ap cdy BST menu bang mang
2 # Cay rong = mang rong

3 # Phuong an kho4 khong trung nhau
4

5 def left(k):

6 return 2*k+1

7 def right(k):

8 return 2*k+2

9 def parent(k):

10 return (k-1)//2

11 def Tree():

12 return []

13

14 def Tree Insert(T, account, balance):

15 k=0

16 while k< len(T) and T[k] != None:
17 if account < T[k][0]:
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18 k = left(k)

19 elif account > T[k][0]:

20 k = right(k)

21 else:

22 return

23 if k >= len(T):

24 T.extend([None]*(k - len(T) + 1))

25 T[k] = [account, balance] #Chén thong tin tai khoan dudi dang mot mang vao phan
tor k

26

27  def search(T, k, account):

28 if k >=len(T) or T[k] == None:

29 return -1

30 else:

31 if account == T[k][0]:

32 return k

33 elif account < T[k][0]:

34 return search(T,left(k), account)

35 else:

36 return search(T,right(k), account)

37

38 def Tree Insert Update(T, account, balance):

39 k = search(T, 0, account)

40 ifk==-1:

41 Tree Insert(T, account, balance)

42 return False #Thé hién da thém tai khoan méi
43 else:

44 T[k][1] = balance #Cap nhat sé du tai khoan
45 return True #Thé hién da cap nhat

Account_management.py

1 from BST account import * #Khai bao thu vién cdy nhi phan tim kiém
2

3 #Khoi tao cay tim kiém

4 T = Tree()

5 options = ["Thoat chuong trinh", "Tra ctru s6 du theo ma tai khoan", "Cap nhat hodc
thém tai khoan"]

6 selected = -1

7 while selected != 0:

8 for choice in range(len(options)):

9 print (choice, "-", options[choice] )

10 selected = int(input("Chon chuc nang: "))

11 if selected <0 or selected>2:

12 print("Chtrc ning khong hop 18, hiy nhap sb 0 hodc 1,2")

13 continue

14 #Kiém tra lua chon va xu i

15 if selected == 1:

16 item = input("Nhap ma tai khoan: ")

17 k = search(T, 0, item)
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18 ifk!=-1:

19 print("Sé du ", item, ":", T[k][1], sep="") #T[k][1] 1a s& du cia
tai khoan k

20 else:

21 print("Tai khoan", item, "khéng cé trong thuc don")
22 elif selected == 2:

23 key = input("Nhap ma tai khoan:")

24 price = int(input("Nhap s du (s6 nguyén duong):"))

25 if Tree Insert Update(T, key, price):

26 print("Da cdp nhét tai khoan", key)

27 else:

28 print("P3 thém tai khoan", key, "vao danh muc")

2. Chuong trinh ndy twong tu chuong trinh & bai 1 nhung str dung thém ham inorder dé
in danh sach cac hoc sinh theo thtr tuw ma tir nhé dén 16n

BST_pupil.py

1 # Thiét 1ap cay BST menu bing mang
2 # Cay rong = mang rong

3 # Phuong an khoa khong trung nhau
4

5 def left(k):

6 return 2*k+1

7 def right(k):

8 return 2*k+2

9 def parent(k):

10 return (k-1)//2

11 def Tree():

12 return []

13

14 def Tree Insert(T, code, name, birthdate):
15 k=0

16 while k< len(T) and T[k] != None:
17 if name < T[k][0]:

18 k = left(k)

19 elif name > T[K][0]:

20 k = right(k)

21 else:

22 return

23 if k >=len(T):

24 T.extend([None]*(k - len(T) + 1))
25 T[k] = [code, name, birthdate] #Chén thong tin hoc sinh dudi dang mdt mang vao
phan tir k

26

27  def search(T, k, code):

28 if k >=len(T) or T[k] == None:
29 return -1

30 else:

31 if code == T[k][0]:

32 return k
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33 elif code < T[k][0]:

34 return search(T,left(k), code)

35 else:

36 return search(T,right(k), code)

37

38 def Tree Insert Update(T, code, name, birthdate):
39 k = search(T, 0, code)

40 ifk==-1:

41 Tree Insert(T, code, name, birthdate)
42 return False #Thé hién da thém hoc sinh
43 else:

44 T[k][1] = name #Cap nhat tén

45 T[k][2] = birthdate #Cap nhat ngay sinh
46 return True #Thé hién di cip nhat

Pupil_management.py

1 from BST_pupil import * #Khai bao thu vién cdy nhi phan tim kiém

2 from datetime import date

3

4 #Khoi tao cay tim kiém

5 T = Tree()

6 options = ["Thoat chuong trinh", "Tim hoc sinh theo ma", "Cap nhat hodc thém hoc
sinh", "In danh sach hoc sinh theo ma"]

7 selected = -1

8 while selected != 0:

9 for choice in range(len(options)):

10 print (choice, "-", options[choice] )

11 selected = int(input("Chon chirc nang: "))

12 if selected <0 or selected>3:

13 print("Chirc ning khong hop 1¢, hiy nhép s6 0 hoic 1,2,3")

14 continue

15 #Kiém tra lya chon va xur li

16 if selected == 1:

17 code = input("Nhap ma hoc sinh: ")

18 k = search(T, 0, code)

19 ifk!=-1:

20 print("Ho tén:", T[k][1], "Ngay sinh:", T[k][2].strftime("%d-%m-
%Y"))

21 else:

22 print("Ma", code, "khong c6 trong danh sach")

23 elif selected == 2:

24 code = input("Nhap ma hoc sinh:")

25 name = input("Nhép ho tén:")

26 birthdate = None

27 try:

28 date_components = input('Nhép ngay thang ndm sinh dang DD- MM-
YYYY: ").split(-")

29 day, month, year = [int(item) for item in date components]
30 birthdate = date(year, month, day)
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except:
print("Ngay thang khong hop 1€")
continue
if Tree Insert Update(T, code, name, birthdate):
print("Da cép nhat hoc sinh ma ", code)
else:
print("P3a thém hoc sinh ma", code, "vao danh sach")

D.

THONG TIN BO SUNG

Cay nhi phan (va cay nhi phan tim kiém) duoc cai dit bang mang trong nhiéu trudng
hop xuat hién nit gia None din dén lang phi bo nhé. Sau day 1a ma ngudn tham khao
thut toan cay nhi phan tim kiém cho dit liéu thuc don mén an sir dung cu triic nit lién
két (twong tu ¥ tudng dung con trd trong cic ngdn ngit ¢ con tré nhu C, C++).

BST_pupil.py

1 class Node:

2 def init (self, name, price):
3 self.name = name

4 self.price = price

5 self.p = None

6 self.left = None

7 self.right = None

8 class Tree:

9 def init (self, name = None, price = None):
10 if name is None:

11 self.root = None

12 else:

13 self.root = Node(name, price)
14 def search(x, name):

15 while x 1s not None and x.name != name:
16 if name < x.name:

17 x = x.left

18 else:

19 X = X.right

20 return x

21 def Tree_Insert(T,z):

22 y = None

23 x = T.root

24 while x is not None:

25 y=X

26 if z.name < x.name:

27 x = x.left

28 else:

29 X = X.right

30 Zp=Yy

31 if y == None: #cay T rong

32 T.root=1z

33 else:
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34 if zname < y.name:

35 y.left=1z

36 else:

37 y.right =z

38 def Tree Insert Update(T, name, price):

39 n = search(T.root, name)

40 if n is not None:

41 n.price = price

42 return 1 #Thé hién da cap nhat gia
43 else:

44 newNode = Node(name, price)

45 Tree Insert(T, newNode)

46 return 0 #Thé hién da thém mén méi

BAI 9. CAC THUAT TOAN DUYET TREN CAY TiM KIEM
NHI PHAN

Thoi gian thuc hién: 2 tiet

I. MUC TIEU

1. Kién thirc

- Cac thuat toan duyét trén cdy tim kiém nhi phan.

- Thuét toan sap xép day so str dung ciy tim kiém nhi phan.

2. Nang luc

- Thuc hién dugc céc thudt toan duyét trén cay tim kiém nhi phan.
- Tim kiém va sip xép diy s6 dua trén cdy tim kiém nhi phan.

3. Phim chit

- Hinh thanh y thirc trach nhiém, tinh can than khi lam viéc nhom, pham chat lam viéc
cham chi, chuyén can dé hoan thanh mot nhiém vu.

- Phat trién kha niang phén tich hiéu va giai quyét van dé.

- Ki nang lam viéc nhom, hop tac trong hoc tap.

- Nghiém tic, tap trung, tich cuyc chu dong.

II. THIET BI VA HQC LIEU

- GV: SCP, Slide may tinh, may chiéu.

- HS: SCB, v ghi, may tinh.

- Link code trong bai:
https://drive.google.com/drive/folders/10127DERSkCIOmWKakYcqvPbK3hr pwe ?

usp=s haring
II1. TIEN TRINH DAY HQC

A. MO PAU

1. Hoat dong khéi dong

a) Muc ti€u: HS nh¢ lai cac thuat toan duyé¢t cay nhi phan da hoc trong bai 6, ap dung
thir cho cdy tim kiém nhi phan. Thong qua trao d6i, GV dua cac ciu hoi dé goi y hoc
sinh tra 161 va nhan ra duoc cac diém méi khi ap dung cac thuat toan duyét da hoc

uigeli.xyz Trang 73



uigeli.xyz
cho mé hinh cay BST.
b) Noi dung: Quan sét va tra 11 Phiéu hoc tép sb 1
Phiéu hoc tap s6 1

Quan sat cay tim kiém nhi phan trong Hinh, cung trao dbi, thao luén cac cau hoi sau:
Néu thyre hien thudt foan duydt gita (trai — goc — phai) thi nut dau fien duoc duyet [a nut nao?
Nt cudi cung duoc duyét 1a nut nao? g

Thtr ty cac nut dugce duyét theo thudt toan duyét gitra s€ theo thir ty ,_}

Em c6 nhan xét gi vé két qua dat duoc? Giai thichaisaa
o“ @@
océ

K‘fj

¢) San pham: Tra 161 cau héi trong phiéu hoc tap sd 1.
d) T6 chuc thyuc hién:

Nhi¢m vu Cich thitrc to chirc

Chuyén giao nhiém vu  [GV yéu cau HS quan st va hoan thanh phiéu hoc tap sd 1

Thyc hién nhiém vu HS tiép nhan nhiém vy, thao 1ua%1)@ phiéu hoc tap s6 1.
Bao cao, thao luan GV: Cho HS tra ding tra (0, ‘lflzfm xét cau tré@;ﬁ){ia nhau

- GV nhan xét cau t@ cua o@ hom.

- GV chinh xéc lai cdeKet qua

a) Node 1 ‘
Két luan, nhan dinh b) Node 19 o . .

c)1-3-4-7-8-9510— 12— t4—15—19
Gia tri cac node dugc duyét tang dan

B. HINH THANH KIEN THU'C MOI '
1. CAC THUAT TOAN DUYET CAY TIM KIEM NHI PHAN

Hoat déng 1: Tim hiéu cac thuat toan duyét cay tim kiém nhi phan

a) Muc tiéu: HS biét va hiéu dugc cach thiét 1ap cac thuat toan duyét cy tim kiém nhi
phan, biét duoc sy khac biét cua cac thudt toan ndy so v4i cac thudt toan duyét da biét
trong bai hoc 6, biét duoc ¥ nghia thuat toan duyét giita va duyét nguoc trén cy tim
kiém nhi phan.

b) Noi dung: HS tim hiéu SCD, thao luan tim hiéu ndi dung kién thirc theo yéu cau cia
GV. 7 o

¢) San pham: HS hoan thanh tim hi€u kién thuc.

d) To churc thuc hién

San pham dy kién Hoat dong cia GV va HS
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1. CAC THUAT TOAN DUYET CAY TIM KIEM
NHI PHAN
a) Thudt toan duyét trudéc

9
< @
O .‘ .

Cay T Cay T biéu dién bang mang T 14
T=[9, 3,15, 1, 7, 12, 19, None, None, 4, 8, 10, 14]

Thuat toan duyét trwéc bat dau tir nat k:

1 def preorder(T,k):

2 if k < len(T) and T[k] !=
3 print(T[k], end = " ")
4 preorder(T,left(k))

5 preorder(T,right(k))

None:

Lénh duyét trwédc toan bd cay tim kiém nhi phan T la:

preorder(T,0)

b) Thudt toan duyét sau

Thuét toan duyét sau bat dau tir nat k:

1 def postorder(T,k):

2 if k < len(T) and T[k] != None:
3 postorder(T,left(k))

4 postorder(T,right(k))

5 print(T[k], end = " ")

Lénh duyét sau toan bd cay tim kiém nhj phan T la:

postorder(T,0)

c) Thudt toan duyét giita

Buwéce 1: Chuyén giao nhiém vu:
GV: Thiét ké phiéu hoc tap s6 2.
Chia l6p thanh 6 nhém hoc tap pha
phiéu hoc tap s6 2 cho mdi nhém v
yéu cAu cac nhom théo ludn, tim
hiéu trong SCD thuc hi¢n:

Phiéu hoc tap sb 2:

Cau 1: Phan biét sy khac nhau
gilra cac thuat toan duyét cay nhi
phan da hoc trong bai 6 va cac
thudt toan duyét trong bai hoc na
Céu 2: Duyét theo thtr tu nao thi
duyét gid tri cac nit ting dan va
giam dan? Hay cai dat cac thuat to
duyét voi T 1a cay dé cac nat ting
dan va giam dan

HS: Ling nghe, thyc hién theo yéu
cau cta GV.

Buwoc 2: Thyce hién nhiém vu:
HS: Tim cau tra 101 tor hiéu biét
hoac tir SCP va thao luan.

GV: Quan sat va trg giup HS.

Bude 3: Bao cao, thao ludn:

GV: Diéu khién hoat dong cua cac
HS, cho HS phat biéu, cho HS nha
xét cau tra 101 ctia nhau.

San phim dy kién

Hoat dong cia GV va HS
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Thuat toan duyét gitra bat dau tir nut k:

1 def inorder(T,k):

2 if k < len(T) and T[k] != None:
3 inorder(T,left(k))

4 print(T[k], end = " ")

5 inorder(T,right(k))

Lénh duyét toan bo cy tim kiém nhj phan T 1a:

inorder(T,9)

d) Thudt toan duyét nguoc
Thuat toan duyét ngwoc bat dau tir nut k:

1 def reverseorder(T,k):

2 if k < 1len(T) and T[k] != None:
3 reverseorder(T,right(k))

4 print(T[k], end = " ")
5

reverseorder(T,left(k))

Lénh duyét toan bo cay tim kiém nhi phan T 1a:

reverseorder(T,0)

Cau 1:

- Trong bai hoc 6, md hinh cay dugc hoc la cay nhi
phan hoan chinh, con trong bai hoc nay thi cay nhi phan
tim kiém dd duoc bd sung thém cac phan tir gia None
dé tro thanh cdy nhi phan hoan chinh, do vy trong qua
trinh duyét luon phai kiém tra xem nat dang duyét c6
phai 1a nut gid None hay khong.

Cau 2:

- Khi thyce hién céc thudt toan duyét trén cay nhi phan
can chu y dén hai thuat toan duyét giita va duyét nguoc,
hai thuat toan nay s& duyét lan luot cic phan tir cia ciy
theo thir ty ting dan va giam dan cta khoa.

- Duyét theo thir tu gitra

HS: Phat biéu tra 101 cau hoi, dat
cau hoi néu chua r0.

Budéc 4: Két luin, nhan dinh:
GV chinh xac lai cac cau tra 101 va
chinh xac lai dap an.

GV cho HS ghi nh¢ céc ndi dung
quan trong.

San pham dy kién

Hoat dong cia GV va HS
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inorder.py X
def left(i):
2 return 2*i + 1
def right(i):
return 2*i + 2
def inorder(A, k):
6 if k < len(A) and A[k] != None:
7 inorder(A,left(k))
8 print(A[k], end = " ")
9 inorder(A, right(k))
11 T=[9, 3, 15, 1, 7, 12, 19, None, None, 4, 8, 18, 14]
12 inorder(T, @)

Shell %
33>
13478910 12 14 15 19
- Duyét nguoc
reverseorder.py 3
1 def left(i):
return 2%i + 1
def right(i):
return 2%i + 2
def reverseorder(T, k):
if k < len(T) and T[R] != None:
reverseorder(T, right(k))

print(T[k], end = " ")
reverseorder(T, left(k))

T=[9, 3, 15, 1, 7, 12, 19, None, None, 4, 8, 1@, 14]
12 reverseorder(T, 8)

Shell %

23>

19 15 14 12 1e 98 7 4 3 1
Ghi nhé
Cdc thudt todn duyét chinh trén cdy tim kiém nhi phdn
bao gom duyét trieoe, duyét gitka, duyét sau vd duyét
nguoc. Thudt toan duyét giita sé duyét cdc nut ¢ua cdy
theo thir ty tang dan cia khod. Thudt todn duyét nguroc
sé duyét cac nit ciia cdy theo thir tir giam dan dia khod.
Cau héi ciing ¢b kién thire

Cho trudce day s6 A =[2,1,9,0,2,1,5]. Tao cay tim

kiém nhi phan T tir day A va thuc hi¢n thuat toan duyét
oiita trén cay T. Em hay cho biét két qua duyét 1a day
cac khod co thr tw nhu thé nao.

Véi cay T nhu Cau 1, néu thuc hién thuat toan duyét
nguoc thi th tu cac khoa thé hién trén man hinh nhu
thé nao?

San pham du kién Hoat dong cia GV va HS
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Tra 101:

1. Cac khoa dugc duyét theo thuat toan duy¢t gitra 1a: 0,
1,2,5,09.

2. Céac khoa dugc duyét theo thudt toan duyét nguoc 1a:
9,5,2,1,0.

2. SAP XEP DAY SO BANG CAY TiM KIEM NHI PHAN

Hoat dong 2: Tim hiéu thuat toan sap xép day s6 bang cay tim kiém nhj phan

a) Muc tiéu: HS hiéu duogc y tudng va cach thuc hién thuat toan sip xép diy sé moi dua
trén cdy nhi phan tim kiém, va so sanh véi cac thuat toan sap xép da biét.
b) Noi dung: HS tim hiéu SCD, thao luan tim hiéu ndi dung kién thirc theo yéu cau cia

GV.
¢) Sén pham: HS hoan thanh tim hiéu kién thirc.
d) To6 churc thuc hién

San pham dy kién

Hoat dong cia GV va HS

2. SAP XEP DAY SO BANG CAY TIM KIEM NHI
PHAN
Y tuong sap xép st dung cdy tim kiém nhi phan

1 BSTSort(A)

2 Thiét l3p cay tim kiém nhi phan T tir day A.

3 Thyc hién thuat todn duyét gira (inorder) dé in cdc nit theo thir ty
tang dan, cap nhat cdc thay d6i vao diy A.

Hai cach cai dat .

Céch 1. Cay tim kiém nhi phin vdi yéu cau cac khoa
phai khac nhau tirng d61 mét.

Cach 2. Cay tim kiém nhi phan cho phép cac khoa tring
nhau.

Cai dat theo cach 2 ‘
+ Tao thu muc hoatdong?2, trong thu muc gom 2 t&p
- T¢p module: BST.py

Buéc 1: Chuyén giao nhiém vu:
GV: Thiét ké phiéu hoc tap $6 3,
chia 16p thanh 6 nhém hoc tap phat
phiéu hoc tap s6 3 cho mdi nhém
va yéu cau thyuc hién.

Phiéu hoc tap s6 3:

- Tim ¥ tuong thiét ké thuat toan sip
xép diy dya trén thuat toan duyét
giita ctia cdy tim kiém nhi phén.

- Thyc hanh cai dat va trién khai y
tuong trén day A,
A=[52,1,4,3,9,-1]

HS: Ling nghe, thuc hién theo yéu
cau ctia GV.

Budc 2: Thue hién nhiém vu:
HS: Tim cau tra 16i tir hiéu biét
hoac tir SCP va thao luan.

GV: Quan sat va trg giup HS.

San pham du kién

Hoat dong cia GV va HS
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BSTpy 2
| def left(i):
2 return 2%i + 1
def right(i):

] return 2*1 + 2

6 def Tree_Insert(T, v):
7 k=0
while k < len(T) and T[R] != None:
if v < T[k]:
= left(k)
else:
k = right(k)
if k >= len(T):
T.extend([None]*(k - len(T) + 1))
T[k] = v
' def new_inorder(T, k, A):
if k < len(T) and T[k] != None:
new_inorder(T, left(k), A)
A.append(T[k])
new_inorder(T, right(k), A)

- Tén chuong trinh: sortBST.py

21

BST.py® | sonBSTpy "X
2 from BST import *
def BSTSort(A4):
T = 1]
for x in A:
Tree_Insert(T, x)
A.clear()
new_inorder(T, @, A)

i ‘h=[5) ?'J lJ 4) 3; 9)
| BSTSort(A)
print(A)

Ghi nho
Co thé thiet lap thuadt toan sap xép danh sdch theo ki
thudt sit dung cdy tim kiém nhi phan bang cdach duyét

-_]_]

giita trén cdy tim kiém nhi phin dwoc tao béi danh sdch.
Cau hoi cing ¢d kién thirc o )

1. Viét lai ham BSTSort(A) thuc hién sap xép day so A
theo thtr tu ting dan nhung két qua khong cap nhat vao
A. Ham tra lai ddy s méi 1a ddy vira duoc sip xép
(gém céc phan tir ciia diy A).

2. Néu khong can cdp nhat vao diy A ma chi can in ra
man hinh céc phan tir cia A theo thir ty ting dan thi can
stra lai chuwong trinh sdp xép trén nhu thé nao?

Tra 101

Budre 3: Bao cao, thao ludn:

GV: Diéu khién hoat dong ctia cac
HS, cho HS phat biéu, cho HS nh?
x¢t cau tra 101 cia nhau.

HS: Phat biéu tra 10 cau hoi, dat
cau hoi néu chua rd.

Budc 4: Két luan, nhan dinh:
GV chinh xdc lai céc cau trd 101 va
chinh xac lai dép an.

GV cho HS ghi nhé céc ndi dung
quan trong.

San pham du kién

Hoat dong ctiia GV va HS
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1. Ham BSTSort(A) thuc hién sip xép diy A nhung
khong cap nhat vao A, ham sé tra lai diy méi 13 sip xép
theo thir tu ting dan cua A.

1 def BSTSort(A):

2 B = A.copy()

3 T = Tree()

4 for x in B:

5 insert(T,x,0)

6 B.clear()

7 new_inorder(T,0,B)
8 return B

2. Céch lam 1a sir dung thuat toan duyét gitra nhu sau:

1 def BSTSort(A):
2 T = Tree()
2 foxr v in A

C. LUYEN TAP - VAN DUNG

Hoat dong luyén tap

a) Muc tiéu: Gitip HS luyén tap cai dat chuong trinh sap xép sir dung cay nhi phan.

b) Noi dung: GV giao nhiém vu cho HS, HS tim hiéu xem lai va tra 10i cau hoi.

¢) San pham: HS hoan thién cac ki niang nhan biét cay nhi phan hoan hao, hoan chinh.
d) T6 chirc thyc hién

Budée 1: Chuyén giao nhiém vu hoc tip

GV dat cau hoi cho HS,

1. Dya trén ham BSTSort(A) di biét, viét chuong trinh sap xép diy s giam dan theo ki
thuat st dung cay tim kiém nhi phan.

2. Thuat toan sap xép day sir dung cdy tim kiém nhi phan c6 do phirc tap thoi gian 1a
bao nhiéu?

Budc 2: HS thyc hién nhiém vu hoc tap

HS tiép nhén, thuc hi¢én nhi€m vy, thao ludn, dua ra cau trd 16i. GV quan sat qua trinh

HS thao luan, hd tro khi HS can.

Buéc 3: Bio cdo két qua hoat dong va thio luin

GV cho HS tra 101.

Buéc 4: Panh gia két qua, thwe hién nhiém vu hoc tip
GV chinh xac ho4 lai cac ndi dung tra 101 cua HS.

Goi y cdu trd loi

1. Str dung thuat todn duyét ngugce. Cach lam nhu sau:

1 def new_reverseorder(T,k,A):

2 if k <len(T) and T[k] != None:

3 new_reverseorder(T,left(k),A)
4 A.append(T[k])
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new_reverseorder(T,right(k),A)
def BSTSort(A):
T =Tree()
for x in A:
insert(T,x,0)
0 A.clear()
1 new_reverseorder(T,0,A)

— = O 0 3 O W

2. Do phtic tap thoi gian ctia thuat toan sap xép diy A st dung cdy tim kiém nhi phan
trong trudng hop trung binh 1a O(n?).

Hoat dong van dung

a) Muc tiéu: Gitp HS tang cuong ki ndng cai dit tim max, min trén cdy nhi phan tim
kiém.

b) Noi dung: HS tim hiéu, thao ludn tra 101 theo yéu cau ciia GV.

¢) San pham: HS hoan thanh tim hiéu kién thirc.

d) T6 chirc thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tip

GV dat cau héi cho HS,

1. Duya trén tinh chét cua cay tim kiém nhi phan, hay viét ham minimum(T) va
maximum(T) tinh gi4 tri khod nhé nhat va 16n nhat cta cay tim kiém nhij phan T.

2. Viét ham height(T) tinh chiéu cao cta cdy tim kiém nhi phan T.

Buwdc 2: HS thyc hién nhiém vu hoc tap

HS tiép nhén, thuc hi¢n nhi€m vy, thao ludn, dua ra cau trd 16i. GV quan sat qua trinh

HS thao luan, hd tro khi HS can.

Buéc 3: Bio cdo két qua hoat dong va thao luin

GV cho HS tra 101.

Budce 4: Panh gia két qud, thue hién nhiém vu hoc tap

GV chinh xac ho4 lai cac ndi dung tra 101 cua HS. Goi y déap an,

1. Cac ham tinh minimum va maximum ctia cdy tim kiém nhi phan c6 thé thiét 1ap nhu
sau: Ham minimum(T,k) s& tinh chi s6 ctia phan tir minimum ctia cdy con véi gbe 1a nit
k.

1 def minimum(T,k):

2 while left(k) < len(T) and T[left(k)] != None:
3 k = left(k)

4 return k

Khi d6 1é€nh sau s€ tinh dugc gié tri minimum cua cay T. minimum(T,0)

Ham maximum(T,k) s€ tinh chi s0 cua phan tir I[6n nhat cua cay con véi gboc 1a nut k.

1 def maximum(T,k):
2 while right(k) < len(T) and T[right(k)] != None:
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3 k = right(k)
4 return k

Khi do 1énh sau s€ tinh dugc gia tri maximum cua cay T. maximum(T,0)

2. Thiét 1ap ham dé quy height(T k) tinh chiéu cao cua ciy con bat dau tir gbc 1a nut k.

1 def height(T,k):

2 if k >=len(T) or T[k] == None:

3 return 0

4 else:

5 return 1 + max(height(T,left(k)),height(T,right(k)))

Khi d6 muon tinh chi€u cao cua cay T chi can thuc hién I¢nh:

height(T,0)

D. THONGTINBOSUNG ,

1. Sau day la mo ta thudt toan sap x€p day dua trén cay tim kiém nhi phan khong cho
phép trung khoa. Bén canh mang T, can thém mot mang C dung dé luu trir sé 1an lip
ctia khoa twong (mg. Nhu vay trong mé hinh nay C[k] = s6 1an lip ctua khoa T[k]. Trong
mo hinh méi nay dé thiét 1ap cay rong can thiét lap T =[], C =[].

Toan b chuong trinh md ta cdy va thuat toan sip xép diy nhu sau.

BST-array.py

1 def left(k):

2 return 2*k+1

3 def right(k):

4 return 2¥k+2

5 def parent(k):

6 return (k-1)//2

7 def Tree():

8 return [],[]

9

10 def Tree Insert(T,C,v):

11 k=0

12 while k <len(T) and T[k] != None:
13 if v <T[k]:

14 k = left(k)

15 elif v > T[k]:

16 k = right(k)

17 else:

18 Clk]=C[k] + 1

19 if k >= len(T):

20 T.extend([None]*(k - len(T) + 1))
21 C.extend([None]*(k - len(C) + 1))
22 Tk]=v
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Clk] =1

def new_inorder(T,C,k,A):
if k <len(T) and T[k] != None:

new_inorder(T,C,left(k),A)
A.extend([T[k]]*C[Kk])
new_inorder(T,C,right(k),A)

def BSTSort(A):

T,C

= Tree()

for x in A:

Tree Insert(T,C,x)

A.clear()
new inorder(T,C,0,A)

2. Trong c4u hai phan Luyén tap, ta da biét thuat toan sap xép day sir dung cdy tim kiém

nhi phan st dung mang s& c6 do phtic tap thoi gian trung binh 1a O(n?). Trong trudng

hop x4u nhét thi d6 phtic tap thoi gian 13 O(2").
3. Néu cay tim kiém nhi phan dugc cai dit bang cac nat lién két thi do phirc tap thoi
gian cia thudt toan sap xép s& nhanh hon nhiéu: Trudng hop trung binh 13 O(nlogn),

truong hop xau nhét 1a O(n?).

4. Bang sau so sanh thém cac thudt toan co ban chinh trén cac mé hinh cay tim kiém
nhi phan khéc nhau.

M5 hinh BST va céch cai dat kiéu dir liéu BST trén cac ngdn ngir 1ap trinh khac nhau.

Khai niém

Dinh nghia va phan loai

Dinh nghia [Tai moi nut x cia cay, tat ca cac khoa cua cac nit thude cdy con trai cua X pha
chung BST. [c6 khod nho hon hodc bﬁng khod cua x, tit cac khod cua céac nat thude cay con

phai ctia x phai c¢6 khoa 16n hon hodc bang kho4 ctia nit x.

y.key <x.key < z.key
Phan  loai [Cho phép khoa trung nhau Cac khoa phai khac nhau tirng doi mot
theo  yéu
cau  khoa
trong BST.
Phan  loai [Nut lién két Ming [Nt lién két Ming mot chi
theo  kiéu mot

chiéu

Khai niém

Dinh nghia va phan loai

cai dat cay
BST.
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Phan loai  [Tai moi mitx, moinaty |T[i] < [V6imoinutx, moinuty [T[i] <T[k]<
chi ti€t cho |trong cdy contrainutz  |T[k]  |trong cdy contrainutz  [T[j]
tung ki€u caitrong cay con phdi cia x ta< T[j] [trong cay con phdi cla x ta
dat. co: hoic: [cO:
y.key < x.key < z.key T[i] < y.key < x.key < z.key
hodc: T[k]_
y.key < x.key < z.key < T[]
Kiéu ~nut [Nut co 3 INut co 2 Nut co 3 INut co 2
lién ket thudc tinh thudc tinh thudc tinh thudc tinh
(left,right,p) |(left,right) (left,right,p) |(left,right)
Phan loai (1) (2) (3) C)) (5) (6)
Bo nhd st [O(n) O(n) 02" |O(n) O(n) 02"
dung
Chén  nut (O(logn) O(logn) O(n), |O(logn) O(logn) O(n), xau nhat:
mai Xau 02"
nhat:
02"
Thiét  lap |O(nlogn) O(nlogn)  |O(n?), |O(nlogn) O(nlogn)  |O(n?), x4u nhat:
cay tir day. xAu 0(2")
nhat:
02"
Duyét cay  |O(n) O(n) O(m) |O(n) O(n) O(n)
Sap xép O(nlogn) O(nlogn) O,(nz)’ O(nlogn) O(nlogn)  |0O(n?), x4u nhat:
xéu} 0(2")
nhat:
02"

BAI 10. THU'C HANH TIM KIEM CAY NHI PHAN

Thoi gian thuc hién: 2 tiét

L. MUC TIEU
1. Kién thwrc

- On luyén kién thirc tong hop vé cdy tim kiém nhi phan gom cac thao tac: thém, tim
kiém, va duyét nat gdm nhiéu truong thong tin.

2. Nang luc

- Van dung cay tim kiém nhij phan vao cac bai toan cu thé.
- St dung céac phuong thure duyét cay tim ki€ém nhi phan dé in danh sach cac doi tuong
theo thir ti ting dan hodc giam dan cua khoa.

3. Phéam chat

- Hinh thanh ¥ thirc trach nhiém, tinh cin than khi lam viéc nhom, phdm chét lam viéc
cham chi, chuyén can dé hoan thanh mot nhiém vu.
- Phat trién kha niang phén tich hiéu va giai quyét van dé.
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- Ki nang lam viéc nhom, hop tac trong hoc tap.
- Nghiém tlc, tap trung, tich cuc chu dong.

II. THIET BI VA HQC LIEU

- GV: SCP, Slide may tinh, may chiéu.

- HS: SCD, v ghi, may tinh.

- Link code trong bai:

https:/drive.google.com/drive/folders/1Fe4qU2w3-- euN4brTYdb wkDvLFIBYx1?

usp=sharing
II1. TIEN TRINH DAY HQC

A. MO DAU

1. Hoat dong khéi dong

a) Muc tiéu: HS 6n lai cac kién thirc da biét tir hai bai hoc trude. HS cung trao ddi va tra
101 cac cau hoi cua GV dua ra.

b) Noi dung: HS dua vao hiéu biét dé tra 10i cac cau hoi.

¢) San pham: Tt yeu cau HS vén dung sy hiéu biét d¢ tra 161 cau hoi GV dua ra.

d) To chure thuc hién:

Nhi¢m vu Cich thirc to chirc

- GV dit cac cau hoi, yéu cau HS tra 1oi

- GV yéu cau HS dit cau hoi néu c6 van dé can hoi

Véi bai toan thue té quan 1i danh ba dién thoai, lam thé nao dé sur
dung céc thao tac d6 vao cay tim kiém nhi phan dé thém, tim kiém,
hién thi toan bd cac lién hé theo thi ty sip xép cua tén lién hé trong
danh ba?

Chuyén giao nhiém vu

Thyc hién nhiém vy [HS ti€p nhén nhi¢m vy, nhé lai cac kién thue dé tra 161 cau hai.

Bao cao, thao luan GV cho HS nhan xét cau tra 161 ciia nhau, cho HS dua ra nhiing y
Ikién.
GV nhan|xét cau tra 101 cua cac nhom.

) GV chinlj xéc lai cac két qua.
Két luan, nhan dinh Moi danh ba 1a mdt nut cé khoa cua cay nhi phan, d€ c6 thé lam key

B. HINH THANH KIEN THUCMOI
NHIEM VU: VIET CHUONG TRINH QUAN Li DANH BA PIEN THOAI

Hoat déng thwe hanh: Viét chwong trinh quan li danh ba

a) Muc tiéu: HS luyén tap kién thuc téng hop vé cay tim kiém nhj phan dé thém, sira,
tim kiém, hién thi danh sach ddi tuong theo thir tu sap xép tir nho dén 16n.
b) Noi dung: HS tim hiéu SCD, thao luan tim hiéu ndi dung kién thirc theo yéu cau cia
GV.
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¢) San pham: HS hoan thanh tim hiéu kién thuc.
d) T6 chtrc thuc hién

San phlem dur kién

Hoat dong cia GV va HS

VIET CHUONG TRINH QUAN Li DANH BA
DIEN THOAI

Bai toan .

Céc thiét bi may tinh, dién thoai hién nay déu tich
hop ting dung quan 1i danh ba. Em hay sir dung ciu
trac dit liéu cdy tim kiém nhj phan dé viét tng dung
quan li danh ba don gian.

MJi lién hé trong danh ba gdm cac thong tin: tén
lién hé (duy nhét), tén day du, s6 dién thoai. Khi
chay chuong trinh, dir liéu dugc doc tur tép
contacts.inp v6i moi dong ung véi mot lién hé co
dang nhu hinh trén.

Cac chire nang chinh cua chuong trinh:

a) Hién thi danh sach lién hé theo thir tu sap xEp tén
theo thir tyr tir dién.

b) Tim kiém lién hé theo tén.

c) Thém, stra cac lién hé.

Buéc 1: Chuyén giao nhiém vu:

GV: Chia 16p thanh 6 nhom hoc tap
yéu cAu cac nhom tim hiéu nhiém vy,
thao luan dé xudt y tuong, trién khai
thanh ma nguén, kiém tra v6i dit liéu
sach da cho va minh hoa trudc 16p.

HS: Ling nghe, thuc hién theo yéu cau
cua GV.

Buwoc 2: Thye hién nhiém vy:

HS: Tim cau tra 101 tir hi€u biét hodc
tu SCD va thao luan.

GV: Quan sat va trg giup HS.

Bugc 3: Bao cao, thao ludn:

GV: bicu khién hoat dong cua cac HS,
cho HS phat biéu, cho HS nhan xét cau
tra 101 ciia nhau.

HS: Phat biéu tra 16i cu hoi, dit cau
hoi néu chua rd.

San pham dv kién

Hoat dong cia GV va HS
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contacts.inp

Anh An, Nguyén Van An, ©0901.000.159
BG, Nguyén Van Hoang, 0983 000 131
Me, Hoang Thi Hong, 0962 000 481
ICTLab Station, S6 c6 dinh tai ICTLab,
024 124 eee 313

Phan tich bai toan ‘

Xéy dung chuong trinh gom hai budc: "
(1) Cai dat cay tim kiém nhi phan bang mang dé luu
thong tin cla cc lién hé, mdi lién hé gdm ba thong
tin 14 tén lién hé, tén day du, sé dién thoai.

(2) Xay dung chuong trinh hoan chinh doc dir liu
tur tép contacts.inp, luu dit liéu vao cay tim kiém nhij
phan, cho phép nguoi dung tra ciru, bd sung, cap
nhat danh ba va in danh ba theo th{r tu tir dién.
Bude 1. Cai ddt cay tim kiém nhi phan )

Tao t¢p: contacts.inp va nhap dir liéu nhu mau. Xay

dung cac ham:

Ham left(k), right(k), parent(k) Ham Tree()

Ham Tree Insert(T, key, fullName, phoneNumber)
Ham search(T, k, name)

Ham Tree Insert Update(T, key, fullName,
phoneNumber):

Ham inorder(T, k)

dat trong t€p BST phonebook.py

Buoc 2. Xay dung chuong trinh hoan chinh ¢ menu
0: "Thoat chuong trinh" i

1: "Hién thi cac lién hé theo thur tu tir dién"

2: "Tra ctru lién hé"

3: "Cap nhat hoac thém mot lién h¢"

Toan by chuong trinh dugc dét trong thu muc
INVquanlydanhba

bao gém cac tép contacts.inp

Budéc 4: Két luan, nhin dinh:

GV chinh xac lai cac cau tra 101 va
chinh xac lai dap an.

GV cho HS ghi nhé céc ndi dung qua
trong.

San pham dy kién

Hoat djong ctiia GV va HS
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BST phonebook.py quanlydanhba.py
Két qua chay chuong trinh
>»> %F ;
@ - Thoat chuong trinh
1 - Hién thi cac lién hé theo thir ty tir dién
2 - Tra clu 1lién hé
3 - Cap nhat hoac thém mét 1lién hé
Chon chic nang: |

C. LUYEN TAP - VAN DUNG

Hoat dong luyén tap

a) Muc tiéu: Gitp HS rén luyén cac dang cau hoi véi cay tim kiém nhi phan.

b) Noi dung: GV giao nhi€ém vu cho HS, HS tim hiéu xem lai va tra 101 ciu hoi.

¢) San pham: HS hoan thién cac ki ning cai dat chuong trinh.

d) Té chirc thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tip

GV dat cau hoi cho HS,

1. Hay v& cdy tim kiém nhi phan @ng voi:

a) Dir lidu tép contacts.inp & trong phan thyc hanh.

b) Tir cay nhan dugc & ¥ a, thém lién hé “Anh, Nguyén Vian Tung, 0982 000 134”.

2. Tiép tuc voi img dung quéan 1i danh ba, chirc ning hién thi danh sach lién hé theo thir
tu tir dién. Do han ché ctia man hinh, mdi trang chi hién thi duoc 20 lién hé. Hay thém
tinh ning in cac lién hé & trang n bat ki do nguoi dung nhap vao, diéu kién n nguyén, 16n
hon 0 va nho hon hodc bang tong sd trang c6 thé hién thi.

Budce 2: HS thue hién nhiém vu hoc tap

HS tiép nhan, thuc hién nhi¢m vy, thao luan, dua ra cau tra 106i. GV quan sat qua trinh
HS théo lugn, hd trg khi HS cén.

Budc 3: Bio cio két qua hoat dong va thio luin

GV cho HS tra 101.

Budc 4: Panh gia két qua, thue hién nhiém vu hoc tip

GV chinh xac hoa lai cac ndi1 dung tra 161 cua HS.

Goi y cdu trd loi

1. a) DBé v& lai cay tim kiém nhi phan tng véi tép contacts.inp hiy thyc hién dan cac
budc cta thuat toan chén cho ting lién hé trong tép contacts.inp. Do dit liéu chi gom 4
lién hé

trong do 3 lién hé dau tién duoc chén vao lai ding véi tha ty khod cua ching, nut “Bb”
va “Me” déu nam & nhanh phai cta cay. Vi “ICTLab Station” < “Me” nén “ICTLab
Station” 1a néit con trai cua “Me”. Cdy nhi phan tim kiém thu dugc, khong may thay, co
dang “céy suy bién” nhu hinh sau:
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Nguyén Vin An
Anh An
0901.123.159
A 4
Nguyén Vin
None B | Hoang
0983 131 131
A < & N
None Hodng Thj Hang
None None Me K k|
0962 483 481
| 4 4 > 4 [ 4 4 »
56 cd dinh tai
ICTLab
None None None None None None : ICTLab.
Station | 024 124 000 313

b) Khi thém lién hé mai c6 khoa “Anh” vao cay, do nit nay cé khoa nhé hon khod ¢ nut
goc “Anh An” nén lién h¢ nay dugc thay vao nit con trai None ctia ntit goc va ta thu
dugc cay nhu hinh sau:

Nguyén Van An
Anh An {
0901.123.159
F 4
Nguyén Van Nguyén Van
Anh Tung BS Hoang
0901.123.159 0983131131
A
4 A A
None Hoéang Thi Hong
None None Me
0962 483 481
| 4 4 » b > 4 v
56 cé dinh tai
N N ICTLab ICTLab
None None None one one None

Station | 024 124 000 313

Pé in duoc cac danh ba & mot trang, can phai dém thir tu cac lién hé khi duy¢t cay.
Gido vién ¢ thé goi y hoc sinh st dung bién toan cuc count dé dém khi duyét bang ham

inorder,

va cac bién starting, ending dé danh dau vi tri dau ti€n va cuoi cung cua trang can tim.
Ma ngudn tham khao nhu sau:

phonebook_paging.py

1 from BST_phonebook import * #Khai bao thu vién cdy nhi phan tim kiém
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2

3 #Khoi tao cay tim kiém va doc dit liéu tir tép
4 T = Tree()

5 f = open("contacts_paging.inp", "r", encoding="utf8") #File chira nhiéu lién hé
6 lines = f.readlines()

7 for line in lines:

8 1 = line.strip()

9 1 = Lsplit(",", maxsplit=3)

10 Tree Insert(T, 1[0], I[1], 1[2])

11 f.close()

12

13 count=0

14  starting =0

15 ending=0

16  def inorder paging(T, k):

17 global count

18 global starting

19 global ending

20 if(count>ending):

21 return

22 if k <len(T) and T[k] != None:
23 inorder_paging(T,left(k))
24 count += 1

25 if(count>= starting):

26 print(Tk][0], "|", T[k][1], "[", T[k][2])
27 inorder_paging(T,right(k))
28

29  # Hién thi cac chuc ndng chuong trinh va xtt 1i theo lya chon

30 options = ["Thoat chuong trinh", "Hién thi cac lién h¢ theo thir ty alphabet”, "Tra ctu lién
hé", "Cap nhat hodc thém mot lién hé"] .

31  selected = -1 #Chuc nang nguoi dung chon lya tu menu, dugc khoi tao bang

-1

32 while selected != 0:

33 for choice in range(len(options)):

34 print (choice, "-", options|[choice] )

35 selected = int(input("Chon chirc nang: "))

36 if selected < 0 or selected > 4:

37 print("Chirc ning khong hop 18, hiy nhap sb 0 dén 4")

38 continue

39 if selected == 1: #In danh ba

40 page = int(input("In danh ba theo thir ty alphabet. Hiy nhap trang mudn in: "))
41 page size = 20 #Mot trang ¢ 20 lién hé

42 starting = (page -1)*page_size + 1

43 ending = starting + page size

44 count =0

45 inorder_paging(T, 0)

46 elif selected == 2: #Tim lién hé

47 item = input("Nhap tén lién hé: ")

48 k = search(T, 0, item)

49 ifk>=0:

50 print("Tén day du:", T[k][1], "| S6 dién thoai:", T[k][2])
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51 else:

52 print("Tén lién h¢", item, "khong c6 trong danh ba")
53 elif selected == 3: #Thém hodc cap nhat lién hé

54 key = input("Nhép tén lién hé: ")

55 fullName = input("Nhap tén day du: ")

56 phoneNumber = input("Nhap sb dién thoai: ")

57 if Tree Insert Update(T, key, fullName, phoneNumber):
58 print("DPa cap nhat lién h§", key)

59 else:

60 print("Pa thém lién hé", key, "vao danh ba")

Hoat déng van dung

a) Muc tiéu: Giip HS tang cuong ki ndng cai dat voi cac céu hoi trén cdy nhi phan tim
kiém.

b) Noi dung: HS tim hiéu, thao lufn tra 16i theo yéu cau ciia GV.

¢) San pham: HS hoan thanh tim hiéu kién thuc.

d) T6 chirc thyc hién

Buéc 1: Chuyén giao nhiém vu hoc tap

GV dat cau hoi cho HS, o

1. Str dung cay tim kiém nhi phan dé viét chuong trinh quéan 1i danh séch hoc sinh ctua
mot 16p. Thong tin mdi hoc sinh gdm ma (duy nhét), tén day du, ngay sinh. Chuong
trinh cho phép thém moi thong tin cac hoc sinh, in danh sach sip xép theo ma tir nho
dén 16n va tir 16n dén nho, tim kiém hoc sinh theo ma.

2. St dung cay tim kiém nhj phan dé hién thi cic mon trong tép menu.inp & Bai 8 theo
thir ty gia tién ting dan. M4i dong in ra gdm tén moén va gia tién. Néu c6 hai hoic
nhiéu mén cung gia tién thi cdc mon d6 duoc hién thi theo thir tu xuit hién trong t&p
menu.inp.

Bugre 2: HS thyce hién nhiém vu hoc tip

HS tiép nhan, thyc hién nhiém vy, thdo ludn, dua ra cau tra 16i. GV quan sat qua trinh
HS thao luan, hd trg khi HS can.

Buéc 3: Bio cdo két qua hoat dong va thao ludn

GV choHS tralot.

Budc 4: Danh gia ket qua, thwe hién nhiém vu hoc tap

GV chinh xac ho4 lai cac ndi dung tra 161 cua HS.

Goiy dap dan ) i

1. Bai tap nay luyén ki nang duyét ciy nhi phan tim kiém theo mot thu tu. Bé duyét cac
nit theo khoa tir nho dén 16n, can sit dung thudt toan duy¢t giira (cdy con trai trude, nut
gbc, cay con phai). Dé duyét cac nut theo khoa tir 16n dén nho, ciing sir dung thuat toan
duyét giita nhung vdi cdy con phai trudc, nit gde, réi méi dén cay con trai. Sira chwong
trinh, thém vao ma nguén cau 2 van dung Bai 8 cac doan ma sau:

BST_pupil.py

46  # Tiép doan ma ngudn file BST pupil & bai 8
47  def inorder lef2right(T,k):
48 if k <len(T) and T[k] != None:
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49 inorder_lef2right(T, left(k))

50 print("Ma", T[k][0], "Ho tén:", T[k][1], "Ngay sinh:", T[k][2].strftime("%d-
%m-%Y"))

51 inorder lef2right(T, right(k))

52

53  definorder right2left(T,k):

54 if k <len(T) and T[k] != None:

55 inorder_right2left(T, right(k))

56 print("Ma", T[k][0], "Ho tén:", T[k][1], "Ngay sinh:", T[k][2].strftime("%d-
%m-%Y"))

57 inorder right2left(T, left(k))

Pupil_management.py

1 from BST pupil import * #Khai bao thu vién cay nhi phan tim kiém

2 from datetime import date

3

4 # Khoi tao cay tim kiém

5 T = Tree()

6 options = ["Thoat chuong trinh", "Tim hoc sinh theo ma", "Cép nhat hoac thém hoc sinh",
7

"In danh sach hoc sinh theo m tir nhé dén 16n", "In danh
sach hoc sinh theo ma tir 16n dén nho"]

8 selected = -1

9 while selected != 0:

10 for choice in range(len(options)):

11 print (choice, "-", options[choice] )

12 selected = int(input("Chon chirc nang: "))

13 if selected <0 or selected>4:

14 print("Chtrc nang khong hop 1€, hady nhap s6 0 hodc 1,2,3")

15 continue

16 #Kiém tra lya chon va xt li

17 if selected = 1:

18 code = input("Nhap ma hoc sinh: ")

19 k = search(T, 0, code)

20 ifk!=-1:

21 print("Ho tén:", T[k][1], "Ngay sinh:", T[k][2].strftime("%d-%m-%Y"))
22 else:

23 print("Ma", code, "khong c6 trong danh sach")

24 elif selected == 2:

25 code = input("Nhap ma hoc sinh:")

26 name = input("Nhap ho tén:")

27 birthdate = None

28 try:

29 date components = input('Nhép ngay thang ndm sinh dang DD- MM-
YYYY: ").split('-)

30 day, month, year = [int(item) for item in date_components]
31 birthdate = date(year, month, day)

32 except:

33 print("Ngay thang khong hop 1¢")

34 continue
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35 if Tree Insert Update(T, code, name, birthdate):

36 print("Da cép nhat hoc sinh ma ", code)

37 else:

38 print("Da thém hoc sinh ma", code, "vao danh sach")
39 elif selected == 3:

40 inorder_lef2right(T,0)

41 elif selected == 4:

42 inorder right2left(T,0)

2. Do yéu cau cua dé bai 1a sap xép cac mén an theo gia sir dung ciy tim kiém nhi phan
nén can st dung gia 1a khoa cia cdy. Tuy nhién do gia khong duy nhit nén can
stra ham Tree Insert dé cho phép chén cac khod giéng nhau, nit nao chén sau nim &
bén phai nit chén trude. Ma ngudn tham khao nhu sau:

BST menu.py

1 def left(k):

2 return 2*k+1

3 def right(k):

4 return 2*k+2

5 def parent(k):

6 return (k-1)//2

7 def Tree():

8 return []

9 def Tree Insert(T, name, price):

10 k=0

11 while k< len(T) and T[k] != None:

12 if name < T[k][0]:

13 k = left(k)

14 elif name >= T[k][0]:

15 k = right(k)

16 if k >=len(T):

17 T.extend([None]*(k - len(T) + 1))
18 T[k] = [name, price] #Chén thong tin mon an

19
20 def inorder(T, k):

21 if k <len(T) and T[k] != None:

22 inorder(T,left(k))

23 print("Moén", T[k][0], " gia:", T[k][1])
24 inorder(T,right(k))

menu_management.py

from BST menu import * #Khai bao thu vién cdy nhi phan tim kiém

#Khoi tao cay tim kiém va doc dit liéu tir tép
T = Tree()
f = open("menu.inp", "r", encoding="utf8")

DN AW N =
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6 lines = f.readlines()

7 for line in lines:

8 1 = line.strip()

9 1 = Lsplit(",", maxsplit=2)
10 Tree Insert(T, 1[1], 1[0])

11 fclose() i ) i
12 inorder(T, 0) #Duyét cay dé in cdc mon dn x€p theo gia tang dan

D. THONG TIN BO SUNG o ,
Cay tim kiém nhi phan cho dir li¢u danh ba dugc cai dat bang cau tric nut lién két thay
vi mang tranh lang phi by nhé nhu sau:

1 class Node:

2 def init (self, key, fullName, phoneNumber, p = None, left = None, right = None):
3 self.key = key

4 self.fullName = fullName

5 self.phoneNumber = phoneNumber
6 self.p=p

7 self.left = left

8 self.right = right

9 class Tree:

10 def init (self, key = None, fullName = None, phoneNumber = None):
11 if key == None:

12 self.root = None

13 else:

14 self.root = Node(key, fullName, phoneNumber)
15  def search(x, key):

16 while x != None and x.key != key:

17 if key < x.key:

18 x = x.left

19 else:

20 x = x.right

21 return x

22 def Tree_Insert(T,z):

23 y = None

24 x = T.root

25 while x != None:

26 y=X

27 if z.key.upper() < x.key.upper():
28 x = x.left

29 else:

30 X = x.right

31 Zp=Yy

32 if y == None: #cay T rong

33 T.root=7z

34 else:

35 if z.key.upper() < y.key.upper():
36 y.left=z

37 else:
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38 y.right =z

39 def Tree Insert Update(T, key, fullName, phoneNumber):
40 n = search(T.root, key)

41 if n !=None:

42 n.fullName = fullName

43 n.phoneNumber = phoneNumber

44 return 1

45 else:

46 newNode = Node(key, fullName, phoneNumber)
47 Tree Insert(T, newNode)

48 return 0

49 def inorder(x):

50 if x 1= None:

51 inorder(x.left)

52 print(x.key, ", ", x.fullName, ", "', x.phoneNumber, sep="", end = "")
53 inorder(x.right)

CHUYEN PE 3. TIM HIEU Ki THUAT DUYET PO
THI VA UNG DUNG

BAI 11. KHAI NIEM PO THI

Thoi gian thyc hién: 2 tiét

I. MUC TIEU

1. Kién thirc

- Biét va trinh bay duoc khai niém db thi va cac dinh nghia c6 lién quan.

- M6 ta duoc cdu triic va ¥ nghia ctia ma trdn k& va danh sach ké.

2. Nang luc

- Nang lyc chung:

- Ty chu va ty hoc: Chu dong hoc tap, tim hiéu ndi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 1oi duoc cac cau hoi, giai quyét duoc cac van dé voi
su hd trg clia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét Iya chon hinh thirc lam viéc nhom voi quy mé phu hop voi
yéu cAu va thue hién t6t nhiém vu.

- Nang lyc Tin hoc:

- Biét va trinh bay duoc khai niém db thi va cac dinh nghia c6 lién quan.

- M6 ta duoc cdu triic va ¥ nghia ctia ma tran k& va danh sach ké.

3. Pham chat

- Cham chi: Tich cyuc tim to1 va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh cac bai tap theo yéu ciu cia GV thong qua hé thong cau hoi,
phiéu hoc tap, thong qua san pham.

IL THIET BI DAY HQC VA HQC LIEU ,

- GV: Séch chuyén d}%, SGV, tai liéu tham khdo, may tinh, may chiéu. .

- HS: Séach chuyén d¢é, vo ghi, may tinh, doc trude Bai 11. Khai ni¢m do thi.
II1. TIEN TRINH DAY HQC
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1. Hoat dong 1: Khé&i dong

a) Muc tiéu: HS 1am quen véi mot bai toan méi, qua d6 goi ¥ to mo mudn biét vé mot
mod hinh dit liéu mai. Tao hung thi hoc tap cho HS.

b) Noi dung: HS tra 161 hai cau héi sau:

1. Nam 1736, nha bac hoc Euler dua ra bai toan, dugc goi 1a bai toan 7 cay cu &
Konigsberg. Tai thanh phé c6 Konigsberg cta nudc Pho cii (nay thudc nude Nga) co
dong song Pregel vat ngang qua, chia thanh phd thanh cac ving riéng biét. Bai toan
Euler dat ra la lam sao di

qua tat ca 7 ciy cAu nay, mdi cau chi duoc phép di qua diing mét lan. Em hay giai bai
toan trén. Em hay quan st Hinh 11.1 SCD trang 49 va cho biét 1am sao di qua dugc tat
ca 7 cdy cau nay, mdi cdy cau chi duoc phép di qua ding 1 1an? C6 thé diung mé hinh di
liéu ndo dé mo phong bai toan nay?

e -

PRCLTEG e Ty
e AR

gy Y, LR \T_’\u /-

Hinh 11.1 So dé céc cay céu
trong thénh phé cé Kénigsberg

2. Em hdy néu mét s6 bai toan thuc té khac c6 thé biéu dién duoc bang db thi.

¢) San pham: Cau tra 10 ciia HS.

d) T chire thue hién: Chia 16p thanh 6 nhom thao luan va ghi ra gidy cau tra 10i cia
nhém GV goi dai dién 1an lugt 6 nhom tra 10i.

GV: Nhan xét mo hinh do thi, dé giai dugc bai toan trén ching ta cung tim hiéu cac
khai niém @6 thi trong bai hoc hom nay. GV chiéu mét s6 hinh anh cua cac bai toan
thuc té c6 thé biéu dién duoc bang do thi.

¢ =43 - ol LT
~ i~ L oo

b) Sor dé cac tuyén xe buyt

a) Céu tric tinh thé lién két ion cua mubi &n KB :
trona mét thanh phé
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d) M6 hinh lién két siéu vén ban
c) Mang Internet két néi méy tinh toan cdu  cya cac trang web trén Internet

2. Hoat dong 2: Hinh thanh kién thirc

Hoat dong 2.1: Tim hiéu khai niém do thi

a) Muc tiéu: HS biét duoc khai niém do thi va mot sb dinh nghia, khéi niém truc tiép co
lién quan dén d6 thi.

b) Noi dung: HS hoan thanh phiéu hoc tap s 1.
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1. Cho d6 thi G = (V, E), tron{

—Tap cac dinh:..................

PHIEU HOC TAP SO 1

Gia st ¢O n di

nh, m ca;

—Tap caccanh: .................

Trong do céc canh e = (vi, Vi)

1~ A 5 A 30 1 N A
rIdy HHCuU Al idp Ul vad tdp Ug

1 5 5 L FA .1
T CUd TUd TUAaC UU UL SdU.

Thé nao 1a don d6 thi?

g

T & 3bHinh 11.3¢
Trong céac do thi sau,/do thi nao la 6 khuyén, canh¢
D C
A d
d
Hinh 11.5 aHinh 11.5 bHinh 11.5 cHinh 11.5 dHinh 11.5 ¢

canh sq

&

og (o) |@—Hc
0 |0—0|0—
) /—é
- 7 : oy ey .
¢) San pham: Hoan thanh phiéu fhoc téﬂgbl/@ k”/'—<5 Wl =
d) T6 chure thue hién: Chia 16p thanh 6 nhom, cac nhom thao luén va hoan thanh phicu
hoc tap so 1.
Hoat dong cia GV va HS Esan Am du Kién _
_ P =
Budc 1: Chuyén giao nhi¢m yu 1-Khai nlenido thi '
GV: Chi€u phiéu hoc tdp s6|1 lén [ l{g@n/lgugﬁ
bang cho cac nhom quan sat. =(V, E i‘l’abtap—hb:ﬁ itru han cac dinh V va
Budc 2: Thue hién nhiém vu tap hop cac canh E ndi cac dinh V véi nhau.

HS: Thao luén theo nhom, nghi
tap so 1.

GV: Quan sat va trg giup cdc nhom HS.

Buéc 3: Bao cdo, thio luan

5n ctru SCP 1an luot tra 10i cac cau hoi trong phiéu hoc

HS: Cac nhom HS dai dién tra loi.

Céc nhom con lai nghe va nhan xét, bd sung cho nhau.
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GV: Diéu khién hoat dong ciia ciia cac nhém HS.

Buéc 4: Két ludin, nhan dinh

GV nhan xét cau tra 16i cia cic nhom. Cung cb kién thic can ghi nho.
HS: Ghi nhé kién thic.
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Gia str d6 thi G = (V, E) ¢6 n dinh va m canh, ta c6 cac ki hiéu sau:
— Tap hop cac dinh V = {v1, v2, v3, ..., Vn};

— Tap hop céc canh E = {e1, €2, €3, ..., €m}.

Trong d6, cac canh ex = (vi, vj) ndi hai dinh vi va vj.

Vi du 1: Xét dd thi:

Tap dinh V = {A, B, C, D}.
Tap canh E = {(A, B), (A, D), (D, C), (B, ), (B, A)}.
Vidu 2: Xét do thi:

Tap dinh V = {a, b, c, d}.

Tap canh E = {(a, b), (a, ¢), (b, ¢), (b, d), (d, ¢)}.

b) Po thi v hwéng va db thi c6 huéng

Do thi vo hudng c6 cac canh ndi khong phan biét hudng, cé thé di duoc hai chiéu,
cac canh dugc biéu dién bang cac doan thang.

Vi du: Hinh 11.5a, 11.5¢, 11.5d 1a cic d6 thi vo hudng:

Do thi ¢6 hudng c6 miii tén chi hudng trén cac canh, chi di theo hudng c6 milii tén:

¢) Pon do thi

Néu d6 thi ¢6 canh e = (v, v), tuc la Xuét phat va két thiic tai mot dinh, thi duoc goi la
c6 khuyén.

Néu gitta hai dinh u, v c6 nhiéu hon mot canh ndi thi duoc goi la c6 canh song song.

Buéc 1: Chuyén giao nhiém vu

GV: Néu cau hoi cing c6 kién thure. ‘

1. Cay, cay nhi phan va cay tim kiém nhi phan c6 1a mo hinh d6 thi khong?
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2. V& d6 thi vo huéng G = (V, E) sau: V=10, 1, 2, 3, 4] E=[{0, 1}, {0, 4},
{1,2},{1,3}, {2, 4}] ‘

3. Mo ta tap hop dinh V va tap hgp canh E cia do thi vé6 hudng trong Hinh 11.7.
Buwdc 2: Thue hién nhiém vu

HS: Tra 101 cac cau hoi trén vao v ghi.

GV: Quan sat HS lam.

Buéc 3: Bao cdo, thio ludn

GV: Goi 2 HS Ién bang lam cau 2, 3, mot HS ding tai vi tri trd 101 cau 1.
Budc 4: Két luan, nhin dinh

GV goi HS nhén xét cau tra 161 ctuia cac ban.

GV: Panh gia bai 1am chdm diém. Cung cd kién thirc.
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D6 thi G = (V, E) dugc goi 1a dfon do thi néu d6 thi khong c6 khuyén va khong c6

canh song song. Vi don db th
canh nbi.

Ciing cb kién thirc

1. Cay nhi phan va cay tim kién]
2. Do thi nay c6 thé v& nhu sau:
vV=[0,1,2,3,4];

i, giita hai dinh bat ki ctia d thi

| nhi phan ding 1a mé hinh d6 thi.

E =[{0, 1}, {0, 4},

{1, 2}, {1, 3}, {2, |
41]. //7/9\\ 4

S
3. /‘f // s .
V=10,1,2,3,4] I y
E=[{0. 1}, {04} {1,

2}, {1, 4}, {2, 3}, {3,

4]

Hoat dong 2.2: Tim hiéu mdt s6 |

a) Muc tiéu: HS biét dugec mot s:
b) N6i dung: HS hoan thanh phidu

ifa lién quan dén do thi
rhia quan trong li€én quan dén do thi

c6 nhiéu nhat mot

9
A+ 5 A ,
Dae trao-doiva thiao luan cae
4 O0-GOI—VadthHdO1udh-CaCrk

harniem—dinh-noehia hén-agu
TaH-HEH +-HCH-qUah

o8

oS

K€ tén cac dinh ké véi D.

tr

Hay cho biét bac cua dinh A, C

T 5 e T

r \
an do-tht Ouan -sat dd thi
ch-Go0—th \A\uu.. Sa-ao-HH
D
E
B
c

Liét ké cac duong di tir dinh A

Liét ké 3 chu trinh trong do thi.

| dén dinh E.

D4 thi ¢6lién thong khong? C

Biéu dién d6 thi duéi dang ma tran ké, danh sach ké cua do thi bén.

¢) San pham: Hoan thanh phiéu
1. K& véi dinh D 1a cac dinh: A,
3. Puong di tr A > E:

R \
o) méy thanh phan lién ‘rhf\ng?

hoc tap s6 2.
C, E. 2. deg(A) =2; deg(C) = 3.

{(A, D), (D, E)}; {(A, B), (B, C), (C, E)}; {(A, B), (B, C), (C, D), (D, E)}.
4. A ->B ->C —->D —5A; D 5E -C -D; A ->D -5E -C 5B —5A.

5. Db thi lién thong, c6 1 thanh phan lién thong.
6. Biéu dién ma tran ké, danh sach ké:

0—34
00011
00110 i
01001 2—>14
11000 301
10100 405

d) T6 chirc thyc hién: Chia 16p thanh 6 nhom, cac nhom théo luan va hoan thanh phiéu
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hoc tap s 2.

Hoat dong ciia GV va HS San pham dy kién

Buéc 1: Chuyén giao nhiém vu 2. Mt s6 khai niém lién quan dén do thi

GV: Chiéu phiéu hoc tap s6 2 1én [Cho don dd thi G = (V,E), co thé vo hudéng hodc co
bang cho cdc nhom quan sat tra 101 hudng.

cau hoi. Néu tir dinh u c6 canh ndi dén dinh v thi v 1a dinh ké
Budce 2: Thue hién nhiém vu cua u.

HS: Thao luan theo nhom, nghién ctruNéu G 14 v hudng thi néu v 14 dinh ké cta u thi u
SCP lan luot tra 10 cac cau hoi trong |ciing 1a dinh ké cua v.

phiéu hoc tap s6 2. Néu canh e tir u dén v thi chung ta s& ki hiéu e: u —
GV: Quan sat va trg giup cdc nhom |v, hay u — v.

HS. Béc cua dinh u, ki hiéu deg(u), 1a s6 lugng cac dinh
Budc 3: Bao cao, thio luan ké voi u.

HS: Cac nhom HS dai dién tra 1oi. [Néu G 1a do thi co hudng chung ta s& co cac dinh
Cac nhoém con lai nghe va nhan xét, [nghia sau:

b sung cho nhau. - Bic ra cta dinh u, ki hiéu deg+(v) 1a sé luong cac
GV: Diéu khién hoat dong cua cac |dinh ké vdi u.

nhom HS. - Bac vao cua dinh u, ki hi€u deg-(v), 1a s6 cac dinh
Budéc 4: Két luin, nhin dinh canh ndi dén u.

GV nhén xét cau tra 101 ciia cac nhom. Cing cd kién thirc can ghi nhd.
HS: Ghi nh¢ kién thic.
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Buéc 1: Chuyén giao nhiém vu

GV: Néu céu hoi ciing ¢ kién thirc

1. Khi ndo mot dinh ctia d6 thi c6 bac bang 0?

2. Xé4c dinh ma tran ké va danh sach ké cta cac do thi @ Hinh 11.11.
Buwéc 2: Thue hién nhiém vu
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Pudng di tir dinh s dén dinh t 13

thoa man diéu kién: ton tai day c3
sao cho ei |4 canh néi dinh vi-1 dé€
khac nhau tirng déi mot, do do ca
trudng hop dinh votrung véi dinh
-Po6 thi G = (V, E) duoc goi 13
di tir u d¢én v. Néu G khong 1a 1i
hop con rdi nhau ma mdi do thi
ta goi cac tap hop con do la cac
G. Theo quy udc, néu do thi G
- Cho d6 thi G = (V, E), V ¢o
d6 ma tran ké cua do thi G 1a 1

-Néu G 1a @ thi vo hudng th
- Véi mdi u € V, danh sach ci
sach ké ciia @6 thi G, ki hiéu Ia
Ciing co kién thirc

1. Mot dinh cta dd thi co bac 0
2.a)b)

HS: Tra 101 cac cau hoi trén va
GV: Quan sat HS lam.

nvi(i=1,2,..k),vo=s,vavk=t. Vicac dinh vo, v, ...
c canh e1, e,

13y cac canh ké nhau e, ez, ..., ek ndi tir dinh s dén dinh t v

¢ dinh ké nhau va khac nhau tirng déi mét vo, vi, vo, ..., Vk,
» Vk
..., €k cling khac nhau tirng déi mot. Trong

vk thi ddy cac canh ké nhau e, e2, ..., ek & trén |a chu trinh.

| lién thong néu v&i moi dinh u, v € V thi ton tai duong

én thong thi tap hop V 6 thé duoc chia thanh cac tap
con xac dinh boi cac tap hop nay la lién thong. Nguoi
> thanh phan lién thong cua

chi c6 mot dinh thi d6 thi nay 1 lién thong.

n dinh. Cac dinh V duoc ki hiéu 0, 1, 2, ..., n — 1. Khi
ha tran c6 kich thude n x n, dugce dinh nghia nhu sau:

i ma tran ké 1a d6i xtng, tc 13 aij = aji voi moi i, j.
ic dinh k€ cua u la Adj(u) = {v| (u, v) € E}. Danh
Adj, 1a tap hop danh sach dinh ké cua cac dinh cua G.

néu khong co canh di vao hodc di ra tir dinh nay.

ovffg}qli- o2 1 néu(i,j)eE
LT 0 néu(ij)eE

L 3
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Ma tran k& va danh sach
ké:
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Ma tran ké va danh sach

ké:

Budc 3: Bio cdo, thio ludn 01100 \| 0111 \|
GV: goi 2 HS Ién bang lam cau 2 | 10100 | 1
p‘h‘anﬂa, b, mot HS dung tai vi tri tra t1 11011 | Al'l 01 |
l0icau 1. | |
Buéc 4: Két luan, nhan dinh 00101 | 1110
GV goi HS nhan xét cau tra 16i cia {00110 0—1,2,3)
cac ban \ / |
S . . 01,2
GV: Dénh gid bai lam cham diém. |, —.>O 5 W 3_4)1 —>0[ 2,3
Cang ¢ kién thirc, | pR0,1.3 )
]Adj"lz—>o,1,3 4| | K3 —0,1,2 )
32,4 ‘
4523
o )

Hoat dong 2.3: Tim hiéu biéu diéq db thi i N .
a) Muc tiéu: HS biét dugc cach td chire va biéu dién cac mo hinh do thi trén may tinh.
b) Noi dung: HS hoan thanh phicu hoc tap so 3.

PHIEU HOC TAP SO 3

Tim hi€u mét so cach bicu dién dir li€u d6 thi trén may tinh. Thao luan xem cach nao 1a hop li

‘ b)
Hinh 11.12

¢) San pham: Hoan thanh phiéu hoc tap sd 3. )
d) To chl'rrc thuc hién: Chia 16p thanh 6 nhoém, cac nhom thdo luan va hoan thanh phiéu
hoc tap s6 3.

Hoat dong cia GV va HS

San phim dy kién

Buéc 1: Chuyén giao nhiém vu

GV: Chiéu phiéu hoc tap s6 3 lén
bang cho cac nhém quan sat [am bai.
Budc 2: Thwe hién nhiém vu

HS: Thao luan theo nhom, nghién ctru
SCD lan luot tra 10i cac ciu hoi trong
phiéu hoc tap s6 3.

GV: Quan sat va trg giup cac nhom
HS.

Budc 3: Bao cdo, thio luan

3. Biéu dién do thi

D¢ thiét 1ap va biéu dién dir liéu d0 thi trén may tinh,
thue hién nhu sau:

— Tap cac dinh V dugc danh s6 tir 0 dénn—1: V =

1,2, ..,n—1]

— Téap cac canh E la day (danh sach) cac canh, m
canh s& 12 mot cip hai chi s twong Gmg véi hai dinh.
Mbi canh cta dd thi vo hudng E duogc biéu dién nhu
moét tap hop, vi du e = {i, j}. M&i canh ctia dd thi co
hudng 1a cap hai chi s6 ¢6 thir tw, vi du kiéu tuple 1a
= (1, j) hoac list la e = [1, j].

HS: Cac nhém HS dai dién 1én bang viét ma tran ké, danh sach ké cua cac do thi.
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Céc HS con lai quan sat, nhan xét.

GV: Piéu khién hoat dong cua cac nhom HS.

Budc 4: Két luan, nhin dinh

GV nhén xét bai 1am ctia cac nhom. Cung cb kién thirc can ghi nho.
HS: Ghi nh¢ kién thirc.

Buéc 1: Chuyén giao nhiém vu
GV: Néu cau hoi cing co kién thirc
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Vi du: Véi hai d6 thi trong Hinh 11.12, E dugc dinh nghia nhu sau:

a) E=[{0, 1}, {0, 2}, {0.3}, {1, 2}, {1, 4}, {2, 4}]

b) E = [(0, 3), (1, 0), (1, 2), (1, 4), 2, 0), 2, 4), 3, 0), (3, 2)]

— Matran ké A cua do6 thi 1a mang hai chi€u kich thuéc n x n dugc dinh nghia nhu sau:
A[i][j] = 1 khi va chi khi t6n tai canh ndi tir dinh vi dén vij.

Vi du: Ma tran ké cta cac dd thi trong Hinh 11.12:

—_ Danh sach ké Adj cua d6 thi dugc dinh nghia nhu sau: A[i] la danh sich céc dinh
ké voi dinh vi. Vi dinh nghia ndy, ta c6 cac bang biéu dién Adj clia cac d6 thi trong
Hinh 11.12:

Biéu dién danh sach ké cta do thi Hinh 11.12 bang kiéu list trong Python.
a) adj = [[1, 2, 3], [0, 2, 4], [0, 1, 3, 4], [0, 2], [1, 2]]

b) adj = [[3], [2. 41, [0, 4], [0, 2], []]

Cing co kién thirc

bothia: N=4,c6 V={a,b,c,d}, E= {(a, b), (a, ¢),

(8, d), (b, ), (c, ), (b0, d)}.

Ma tran ké va danh sach ké cua do thi a: .

Thiét 1ap bd dir liu biéu dién gom (n, V, E, A, Adj) cho céc do thi sau:
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(0111\|
1011

Aol |
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(a—)b,c,d\
bj‘ra,c,d |
b d |
116"
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abc)

Budce 2: Thue hién nhiém vu

011107 f0O0010
10101 | 10101
11011 |10001
10100 {10100
01100 looooo
| Binh |  Danh s&ch ké Binh Danh sach k&
0 123 0 3
1 024 1 024
2 0134 2 04
3 02 3 02
4 12 4 <réng>

a) Danh séach ké cua dé thi
rong Hinh 11.10a

b) Danh séch ké cua dé thi trong
Hinh 11.10b

a)

Ob

b)
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Do thi b: N =6,
V = {07 ]‘) 25 37 47 5},
HS: Goi 4 HS 1én bang 1am bai, mdi HS lanEnsof (@ul 3a00biéy dErbdo(thi2y, ddngmaltra, k&h
GV: Quan sat HS lam. 3,4),@,5)}. . . .
Budrc 3: Bag cdo, thao ludn Ma tran ké va danh sach ké ctia do thi t
GV: Goi 4 ,HS lan luot nhan xét bai 1am cta 4 ban|trén bang. ( 010011 Y 0 > 1,4,5 )
Buéc 4: Két ludn, nhin dinh q ’ || |
GV nhén x¢ét danh gia bai 1am cham di€ém. Cung co kién thtrc.| 101110 | 1 — 0,2,3,4 |
| 010100 | 21,3 |
A=|1] Adj=|
| 011010 | 3 >1,2,4]
| 110101 | 4-0,1,3,5 |
[ HT
\100010 \ 5 — 0,4

3. Hoat dong luyén tap

a) Muc tiéu: HS tim duoc bac cua cac dinh, biéu dién duoc dd thi dudi dang ma tran Kké,
danh sach ké.

b) Noi dung: Lam bai tap 1, 2 phan luyén tap SCD trang 55.

1. D6 thi tmg véi mo hinh ba1 todn 7 cay cau & Konigsberg c6 phai 1a don do thi
khong? Tinh bac cua cac dinh cta do thi do.
2. Cho d6 thi G v6 hudng v6i ma tran k& nhu hinh bén. Hay v& do thitrén. (0110
¢) San pham: Bai 1am cua HS trong vé ghi. 1001
d) Té chire thuc hién: A=l 001
GV goi 2 HS Ién bang 1am bai, cac HS con lai lam bai vao vé ghi. Goi mot s 3 EI$ ph

x¢ét bai trén bang.

GV: Nhan xét, cho diém nhitng HS lam bai tot.
San pham dy kién: i .
1. D6 thi trong ung bai toan 7 cdy cau khong phai 1a do thi do; L
do thi nay nhu sau: deg(A) = 3, deg(B) = 3, deg(C) =5, deg(D)

2.D6 th1 c6 dang nhu hinh sau: C D
( 01 10 ‘

.Q\
100 1

’Axom | o \ 5

Q110

0.

4. Hoat dong van dung

a) Muyc tiéu: HS van dung kién thirc da hoc vé d6 thi biét dung, biéu dién d6 thi.
b) Noi dung: Lam bai tap 1, 2 SCD trang 55 phﬁn van dung.

¢) San pham: Bai lam ciia HS trong v& ghi.

d) T chuc thue hién: HS 1am & nha, tiét sau GV goi 2 HS Ién bang chira bai.
San pham du kién:

1. Cac ma tran ké cua do thi dﬁy da tuong tng n =2, 3, 4.

fon
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( 011 1\|

1011
&1)01

1110 l
2. Pap sb: 3 thanh phan lién thong.

IV. HUONG DAN VE NHA

- Ghi nh¢ kién thire trong bai.

- Hoan thanh cac bai tp phan vén dung.
- Poc trude Bai 12. Biéu dién db thi.

BAI 12. BIEU DIEN PO THI

Thoi gian thyc hién: 2 tiet

I. MUC TIEU

1. Kién thirc

- Thiét 1ap va biéu dién dugc do thi bang ma tran ké va danh sach ké.

2. Nang luc

- Nang luc chung:

- Ty chu va tg hoc: Chu dong hoc tap, tim hiéu noi dung bai hoc.

- Giai quyét vin dé va sang tao: Tra 11 duoc cac cau hoi, giai quyét dugc cac van dé véi
su hd tro ctia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét lya chon hinh thirc 1am viéc nhom véi quy mé phu hop véi
yéu cau va thue hién t6t nhiém vu.

- Nang lyc Tin hoc:

- Biéu dién duoc do thi béng ma tran ké va danh sach ké.

- Cai dit dugc chuong trinh bang ngdn ngit Python.

3. Phim chit

- Cham chi: Tich cyc tim t0i va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh céc bai tip theo yéu cau cua GV thong qua hé thong cau hoi,
phiéu hoc tap, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU ,
- GV: Sach chuyén d¢, SGV, tai liéu tham khao, may tinh, may chiéu.

- HS: Sach chuyén dé, vo ghi, may tinh, doc trude Bai 12. Biéu dién do thi.
III. TIEN TRINH DAY HQC

1. Hoat dong 1: Khéi dong

a) Muc tiéu: HS dugc lam quen va nhéan biét mot s6 khuon dang dir li¢u dau vao cua dd
thi dudi dang cac t€p dir lidu.
b) Noi dung: Quan sat do thi Hinh 12.1 va cho biét moi t&€p dit li€u sau c6 ¥ nghia gi?
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5

81 5 5

e 4 el1eo01 e14

14 l19ee81 104

203 eoe11 234

24 5 [ B B B 324

34 11118 40123

Tép 1 Tép 2 Tép 3 Dé thj

Hinh 12.1. Dé thi va diF liéu mé ta dé thi
¢) San pham: Cau tra 16i cua HS.
d) T6 chtrc thuc hién: GV cho HS quan sat Hinh 12.1 SCD trang 56 va tra 16i. GV: Nhan
x¢&t cau tra 101 cua HS.
2. Hoat dong 2: Hinh thanh kién thirc

Hoat dong 2.1: Tim hiéu cAc mé hinh dit li¢u dd thi (vd huéng hodc cé hwdng) .
a) Muc ti€u: HS hiéu duogc 3 khufm dang tép, dir liéu dau vao thuong gip nhat cua do thi.
b) N6i dung: HS hoan thanh phiéu hoc tap so 1.

PHIEU HQC TAP SO 1

H—

T—Ts\v ﬁ1pn Vao nhr\ (19 frnna frnng cac r\é

a@o— <

Hay cho biét Tép 1 trong H1nh 12.1 biéu di
Trong do dong dau tiénnla..................

n dong sau, moi dong cho bit................ccooeiiiiiiiii,

Hay cho biét Tép 2 trong Hinh 12.1 biéu dién d6 thi dudi dang ............................

Trong d6 dong dau tiénnla..................

n dong sau, mi dong cho bibt..............coooivieiiiiieiiiiiii,

Hay cho biét Tép 3 trong Hinh 12.1 biéu dién d6 thi dudi dang ............................

Trong d6 dong dau tiénnla..................

n dong sau, moi dong cho bit................ccooviiiiiiiii

V& db thi c6 tép dir liéu ma tran ké Hinh 12.5. 2 (bén canh).

C6 thé c6 hai tép dit liéu dang danh sach ké khac nhau nhung biéu dién hai d0 thi hoan toan gi
4
p011
p011
1101
11180

¢) San pham: Hoan thanh phiéu hoc tap sd 1. )
d) To cth{c thyc hién: Chia 16p thanh 6 nhom, cac nhém thao luén va hoan thanh phiéu
hoc tap so 1.

Hoat dong ciia GV va HS San pham dy kién
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Budéc 1: Chuyén giao nhiém vu
GV: Chiéu phiéu hoc tap s6 1.

1én bang cho cdc nhom quan sat va
hoan thanh.

Buwdc 2: Thue hién nhiém vu

HS: Thao luan theo nhom, nghién ctru
SCP lan luot hoan thanh phiéu hoc
tap s 1.

GV: Quan sat va trg gilp cdc nhom
HS.

Budc 3: Bao cao, thio luan

HS: Cac nhom HS dai dién tra 101.
Céc nhom con lai nghe va nhan xét,
bd sung cho nhau.

GV: biéu khién hoat dong cua cua
cac nhom HS.

Budéc 4: Két luan, nhin dinh

GV nhan xét cau tra 101 cua cac
nhom. Cung cb kién thic can ghi
nhd.

HS: Ghi nhé kién thic.

1. M6 hinh dir liéu db thi

C6 nhiéu cach biéu dién dir liéu ctia mot do thi, trong
do6 thuong gap ba cach sau:

— St dung danh sach cac canh ciia d6 thi.

— St dung ma tran ké kich thudc n x n.

— St dung danh sach ké. Trong n 14 sé dinh cua d6 thi.
a) Dir liéu danh sach cac canh cia do thi

T¢p dir lidu loai nay c6 dang:

— Dong dau tién 13 s6 n.

— Céc dong tiép theo, mdi dong 1a hai chi s6 mé ta
mot canh cia dd thi:

iy Jm
b) Dir liéu ma tran ké ciia do thi
Tép dir liéu loai nay c6 dang:
— Dong dau tién 13 s6 n.
— n dong tiép theo 1a dir liéu ma tran ké A:

n

d11 d13 .... Sy
d31 @30 ++.. dpp
dn1 3pz «e e« Bpp

¢) Dit liéu danh sach ké caa d6 thi

Tép dir lidu loai nay c6 dang:

-~ Dong dau tién 1a sé n.

— n dong tiép theo 1a dir liéu danh sach ké Adj, cu thé
nhu sau: Dong thr i s& bat dau bang s i, sau d6 danh
sach cac dinh 1a ké cta i, mdi dinh ghi s6 thir ty cia
dinh, cach nhau boi ddu céch.

n

0 s tg ... Uy

1s;t ... uy

n-1 Sn-1 tn pls Un-1
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Cing co kién thirc
Do thi [c6 dang nhu hinh bén. Q
Co6. Vi|tép dir licu danh sach céc |canh khong ;'q\tly\dinh thuy

1

—

| ‘/ .

Hoat dong 2.2: Tim hiéu cach thiét 1ap do thi tir ma tran ké va danh sach ké
a) Muc tiéu: HS biét va hiéu duoc cach thiét 1ap bo dir liéu chinh cua do thi tir tép dit
liéu ma tran ké va danh sach ké.
b) Noi dung: HS hoan thanh phiéu hoc tap s6 2.
PHIEU HOC TAP SO 2

Vlet chuong trinh doc dir liéu tur tép bleu dlen do thi 1a ma tran ké gom c6 dong dau tién chur
Viérchuong trinh doc dir lieutr iep biéw dien do thi ta danh sach k& gom co dong dautien ch
Khang dinh day Adj[i] c6 s6 lugng phén tir bang s6 cac phan tir ¢ gia tri 1 cta hang thir i cia
Khi ndo ma tran ké A chi gdm toan s6 0.

¢) San pham Hoan thanh phiéu hoc tap s6 2.
1. Thiét 1ap d6 thi tir tép ma tran ké

def builgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)] A=[]
for line in f:

A. append([int(x) for x in line.split()]) f.close()

return V,A fi="datal.inp" V,A=builgraph(fi)

print(V)# in ra danh sach dinh

for i in range(len(V)):

print(A[i]) # in ra ma tran ké

2. Thiét 1ap do thi tir tép danh sach ké

def builgraph(fname): f=open(fname) n=int(f.readline())

V=[i for i in range(n)] Adj=[[] for i in range(n)] for i in range(n):

line=[int(x) for x in f.readline().split()] line=line[1:] # liy day cac so tir vi tri thir 2
Adj[i].extend(line) # bd sung vao hang tht i ciia Adj

f.close() return V,Adj

fi="data2.inp" V,Adj=builgraph(fi)

print(V) )# in ra danh sach dinh

for i in range(len(V)):
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print(i,Adj[i]) # in ra danh sach céc dinh k& véi dinh i

Ciing co kién thirc
3. Khang dinh dung: Adj[i] bang s6 luong cac phan tir 1 ctia hang thir i cua ma tran ké A.
4. Ma tran ké A gdm toan s6 0 néu do thi khong co bét ki canh nao, tirc 1a sé canh bang
0.
d) Td ch({c thuc hién: Chia 16p thanh 6 nhém, cac nhom thao luan va hoan thanh phiéu
hoc tap so 2

Hoat dong cia GV va HS

7

7 C
IO 1 I’III‘YQI’I "IQI’\ “hlﬂm ‘Y'I'I
oA ava \/..uJ CH g IO T T Tty

GV: Chleu phiéu hoc tap s6 2 1én bang cho cdc nhoém quan sat va hoan thanh.
Bwéc 2: Thue hién nhiém vu

HS: Thao luan theo nhom, nghién ctru SCb 1an luot hoan thanh 2 cau hoi trong phiéu hoc t4
GV: Quan sat va trg giup cac nhém HS.

Bude 3: Bao cao, thao luan

HS: Cac nhom HS dai dién 1én bang viét chuong trinh. Cac HS con lai nghe va nhan xét, bo sy
GV: biéu khién hoat dong cua cua cac nhom HS.

Buéc 4: Két luan, nhian dinh

GV nhén xét bai 1am ciia cac nhom. Cung cd kién thirc can ghi nhd.

HS: Ghi nhé hai ham xay dung do thi biéu dién bang ma tran k&, danh sach ké.

Hoat ddng 2.3: Tim hiéu thiét 1ap d6 thi tir tép danh sach canh

a) Muc tiéu: HS biét dugc cach thiét 1ap bo dir liéu cua do thi tir tép dir liéu danh sach
cac canh.

b) Noi dung: HS hoan thanh phiéu hoc tap sb 3.

PILIEIL HOCTADP QA2
1T 1111 U 1T \J\/ ll:xl [© AW e

Cho t€p data3 inp bicu dién cua do thi dang danh sach canh. Dong dau tién chura n ta 50 dinh ¢

Céc dong tiép theo mdi dong c6 hai 6 i, j md ta canh ndi dinh i voi dinh j. Cap nhat vao
ma tran ké va danh sach ké xét voi hai truong hop: B0 thi vo hudng, do thi c6 hudng.
Yéu cau viét chuong trinh xay dung 4 ham dung d6 thi Buildgraph véi cac trudng hop:
a) D6 thi v hudng chuyén tir danh sach canh sang ma trin ké.
b) 6 thi vo hudng chuyén tir danh sach canh sang danh sach keé.
¢) D6 thi c6 hudng chuyén tir danh sach canh sang ma tran ké.
) PA thi cA hirdno chivén tiy danh cach canh cana danh cach 1A
¢) San pham: Hoan thanh phiéu hoc tip s6 3.
Do thi vo hwéng
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- Thiét 1ap d6 thi biéu dién boi ma tran ké tir tép dit liéu danh sach cac canh, dp dung cho
do thi vo hudng.

# D04 thi vo hudng chuyén tir danh sach canh sang ma tran ké

def buildgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]
A=[[0 for i in range(n)] for j in range(n)] # khoi tap A

for line in f:

edge=[int(x) for x in line.split()] i,j=edge[0],edge[1]

Ali][j]=1

Afjlli=1

f.close() return V,A

fi="data3.inp" V,A=buildgraph(fi) print(V)

for i in range(len(V)): print(A[i])

- Thiét 1ap do thi biéu dién bsi danh sich ke tir tép di¥ li¢u danh sich cic canh, ap
dung cho do thi v6 hudng:

# D04 thi vo hudng chuyén tir danh sach canh sang danh sach ké

def buildgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]

Adj=[[] for i in range(n)] # khoi tao Adj

for line in f:

edge=[int(x) for x in line.split()] i,j=edge[0],edge[1]

Adj[i].append(j) # b6 sung j vao hang thr i cia Adj Adj[j].append(i)
# b6 sung i vao hang tht j ciia Adj

f.close() return V,Adj

fi="data3.inp"

V,Adj=buildgraph(fi) print(V)
for i in range(len(V)): print(i,Adj[i])

Po thi c6 hwéng
- Thiét 1ap do thi biéu dién bdi ma tran keé tir tép dir liéu danh sach cac canh, 4p dung
cho do thi c6 hudng.

# D6 thi co hudng chuyén tir danh sach canh sang ma tran ké

def buildgraph(fname): f=open(fhame) n=int(f.readline()) V=[i for i in range(n)]
A=[[0 for i in range(n)] for j in range(n)]

for line in f: i,j=map(int,line.split())

Afil[j]=1

f.close() return V,A

fi="data3.inp" V,A=buildgraph(fi) print(V)

for i in range(len(V)): print(A[i])

- Thiét 1ap d6 thi biéu dién boi danh sich ké tir t&p dir li¢u danh sich cac canh, ap
dung cho do thi c6 hudng.

def buildgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split()) Adj[i].append(j)

f.close() return V,Adj
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fi="data3.inp" V,Adj=buildgraph(fi) print(V)
for i in range(len(V)): print(i,Adj[i])

Ciing ¢b Kién thirc

1. Mot don dd thi, vo hudng c6 n dinh, c6 thé c6 s canh 16n nhat 1a bao nhiéu?

Do thi don, vo6 hudng, n dinh thi s6 canh 16n nhit 1a t6 hop chap 2 cua n, tic 1a
bﬁpg

nnl

2

2. Khi nao thi tit ca cac phan tr ctia Adj déu rong?

Néu db thi khong c6 bat ki canh nao thi tt ca cac phan tir cia Adj déu rong.

d) T6 chirc thyc hién: Chia 16p thanh 4 nhém, cac nhom thao luan va hoan thanh phiéu
hoc tap sb 3.

Hoat dong cua GV va HS Buoc 1: Chuyén giao nhiém vu

GV+-Ehiduphiéuhoc taps6-3-témrbang cho-cée nhomquansat-tmrbar:

Buéce 2: Thye hién nhiém vu

HS: Théo luan theo nhém, nghién ciru SCDb 1an luot viét cac chuong trinh theo phiéu ho
tap s6 3.

GV: Quan sat va trg giip cac nhom HS.

Buéc 3: Bao cdo, thio ludn

HS: Cac nhom HS dai dién 1én bang viét chuong trinh hodc chiéu bai di lam trén may

(@)

tinh Cac HS con lai quan sat, nhan xét.

GV: Diéu khién hoat dong ciia cac nhom HS. Hudng dan tao cac tép input va chay
chuong trinh.

Buéc 4: Két luan, nhin dinh

GV nhan xét bai 1am caa cac nhom, cho diém cong voi cac nhom lam tbt. Cung b kién
thire can ghi nho.

HS: Ghi nhé 4 kién thic chuwong trinh xay dung véi dd thi c6 hudng, vo hudng.

3. Hoat dong luyén tap

a) Muc tiéu: HS tim duoc bac cua cac dinh, biéu dién duoc dd thi dudi dang ma tran Kké

b) N6i dung: Lam bai tap 1, 2 phan luyén tap SCD trang 61.

1. B6 sung thém doan chwong trinh kiém tra khi doc dit liéu danh sach cac canh do thi
ctia Hoat dong 3 nhu sau: Véi mdi dong dir lidu, néu hai chi sb i = j thi bo qua dong nay.
2. Tir ma tran ké A cta dd thi G c6 thé tinh duge sb cac canh cua do thi khong? Néu
duoc thi tinh bang cach nao?

¢) San pham: Bai 1am cua HS trong v& ghi, trén may tinh, dién thoai.

1.

# Db thi vo huéng chuyén tir danh sach canh sang ma tran k&, néu i=j thi bo qua
def buildgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]
A=[[0 for i in range(n)] for j in range(n)] # khoi tao A

for line in f:

edge=[int(x) for x in line.split()] i,j=edge[0],edge[1]

if i!=j: Afi][j1=1; A[j][1]=1
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f.close()

2. Tir ma tran ké A ctia d6 thi G c6 thé tinh duoc sb cac canh cua do thi:

— Néu db thi 1a vo hudng thi s6 canh ctia d6 thi bang tong sb cac phan tir bang 1 ctia ma
trdn A nam phia trén dudng chéo chinh, hay bang tong cac sb 1 chia cho 2.

— Néu d6 thi 13 c6 hudng thi s6 canh cta do thi bang tong sd cac phan tir bang 1 ctia ma

tran.

d) T6 chirc thyc hién: Giao vé nha 1am bai, tiét sau goi 1én bang chira bai.

GV goi 2 HS 1én bang cung lam bai 1, 1 HS lam bai 2 cac HS con lai mé vé GV kiém
tra bai lam cua HS trong v& ghi.

Goi mot s& HS nhan xét bai trén bang.

GV: Nhén xét, cho diém nhitng HS 1am bai tét, chay chuong trinh cho ca 16p quan sat
két qua.

4. Hoat dong van dung

a) Muc~tiéu3 HS van dung kién thac da hoc vé dd thi viét duoc cac ham dung dd thi,
bicu dién do thi. .

b) Noi dung: Lam bai tap 1, 2 SCD trang 61 phan van dung.

1. Cho ma trén k& A cua d6 thi v6 huéng G. Viét ham GraphEdge(A) tra lai danh sach E
cac canh cua do6 thi ‘G. ‘ )

2. Cho danh sach ké Adj cua d6 thi G. Viét ham GraphEdge(Ad)) tra lai danh sach E
cac canh cua do :[hi G. Viét chuong trinh cho hai truong hop riéng biét, G 1a do thi vo
hudng va G 1a do thi c6 hudng.

¢) San pham: Bai lam cua HS trong vo ghi.

d) TS chure thuc hién: HS 1am & nha, tiét sau GV goi 2 HS 1€n bang chira bai. GV goi 3
HS 1én bang lam bai:

- 1 HS viét ham GraphEdge(A) tra lai danh sach E cac canh cua d6 thi G vo hudng biét
dwr liéu dQc vao tir ma tran ké A. ‘ ’
- 1 HS viét ham GraphEdge(Adj) tra lai danh sach E cac canh cua d6 thi G v6 hudng bict
dir liéu doc vao tir danh sach ké Adj. . )
- 1 HS viét ham GraphEdge(Adj) tra lai danh sach E cac canh cua d6 thi G c¢6 huong biét
dir liéu doc vao tir danh sach ké Ad;. 7 . )
Céac HS con lai m¢ vo, hodc may tinh GV kiém tra bai lam cua HS da giao vé nha tir tiét
trude. Goi mot s HS nhan xét bai trén bang.

GV: Nhan xét, cho diém nhitng HS 1am bai tt, chay chuong trinh cho ca 10p quan sat két
qué ‘ 7 ,

1. Ham graphEdge(A) cua do6 thi vé hudng cé thé duogc thict 1ap nhu sau:

def graphEdge(A): n=len(A) E=[]
for i in range(n):
for j in range(i+1,n):

if A[i][j]==1:
E.append({i,j})
return E

2. X¢ét hai truong hop khéac nhau, dd thi vo hudng va c6 hudng.
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a) D6 thi v huéng, ham GraphEdge(Adj) dugc thiét 1ap nhu sau: def GraphEdge(Adj):

n =len(Adj) E =[]

for i in range(n):

for j in Adj[i]:

if (i,)) not in E: E.append((i,j))
return E

b) D6 thi ¢6 huéng, ham GraphEdge(Adj) dugc thiét 1ap nhu sau:

def GraphEdge(Ad)):
n=1len(Adj) E =]

for i in range(n):

for j in Adj[i]: E.append((i,j))
return E

IV.  HUONG DAN VE NHA

- Ghi nh¢ kién thirc trong bai.

- Hoan thanh cac bai tap phan véan dung.

- Poc trude Bai 13. Thuc hanh thiét 1ap do thi.

BAI 13. THU'C HANH THIET LAP PO THI

Thoi gian thuc hién: 2 tiét thire hanh

I. MUC TIEU

1. Kién thirc

- Biéu dién duoc d6 thi bang ma tran ké va danh sach ké.

2. Nang luc

- Nang luc chung:

- Ty chu va ty hoc: Chu dong hoc tap, tim hiéu ndi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 1oi duoc cac cau hoi, giai quyét duoc cac van dé voi
su hd trg clia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét Iyra chon hinh thirc lam viéc nhém voi quy mé phu hop voi
yéu cAu va thue hién t6t nhiém vu.

- Nang lyc Tin hoc:

- Thuc hanh viét chuong trinh thiét 1ap dugc do thi theo cac bo dit lidu khac nhau.

3. Phim chit

- Cham chi: Tich cyc tim toi va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh céc bai tip theo yéu cdu cua GV thong qua hé thdng cau hoi,
nhi¢m vy, thong qua san phém.

II. THIET BIDAY HOC VA HQC LIEU )
- GV: Sach chuyén dﬁ, SGV, tai li¢u tham khdo, may tinh, may chiéu. , ‘
- HS: Sach chuyén dé, vo ghi, may tinh, doc trude Bai 13. Thuc hanh thiét 1ap do thi.

I11. TIEN TRINH DAY HQC
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1. Hoat dong 1: Khé&i dong

a) Muc tiéu: HS duoc 1am quen va nhan biét mot s6 khudn dang dir liéu dau vao caa dd
thi dudi dang céc tép dir ligu.

b) Noi dung:

Em hay trao ddi, thao luan va tra 161 mot sd cau hoi sau:

- Néu d6 thi 1a v6 hudng thi ma tran ké c6 dic diém gi?

— Phan biét su gidng nhau va khac nhau giira ma tran ké va danh sach ké&?

— Khai niém bac ctia cac dinh c6 gi khac nhau trong truong hop d6 thi 1a vo hudng,
c6 hudng

¢) San pham: Cau tra 1oi ciia HS.

1. Néu dd thj 1a vo hudng thi ma tran ké c6 dic diém: La ma tran ddi xtng, nghia 1a véi

moi dinh i, j ta c6 A[i][j] = A[j][i].

2. Phén biét sy giéng nhau va khac nhau giita ma tran ké va danh sach ké: Sy khac nhau:

— Khac nhau bdi dinh nghia.

— Khac nhau vé khuén dang thé hién cua hai di tuong nay. Sy gidng nhau:

— Péu 14 bo dit liéu xac dinh duy nhét dé biéu dién mot dd thi.

— Péu duge biéu dién bang list trong Python.

3. Khai niém bac cia cc dinh c¢6 gi khac nhau trong truong hop dd thi 1a vo hudng,
c6 hudng:

V6i @6 thi vo hudng thi bac ra = bic vao cua cac dinh, con véi db thi co hudng thi bac
vao va béc ra co thé khac nhau.

d) T chirc thuc hién: GV chia 16p thanh 4 nhom, cho HS théo luédn va trd 16i. GV: Nhan
x¢ét cau tra 101 cua HS.

2. Hoat dong 2: Hinh thanh kién thirc

Hoat dong 2.1. Nhlem vu 1: Thue hanh viét chwong trinh hién thi danh sich ké
a) Muc tiéu: Viét dugc chuong trinh tinh danh sach ké tir dit lidu dau vao 1a ma tran ké.

b) Noi dung: Cho don d6 thi vo huéng G = (V, E) dugc cho boi ma trd ta.inp i
A dugc cho trong t€p van ban c6 dang nhu hinh bén. Yéu cAu xéc dinh 5

ctia d0 thi trén, két qua thé hién ra man hinh, vi du nhu sau: 2110

Dinh ké voi 0: 1 2 1011

Dinh ké v6i 1: 02 3 1101

Pinh ké v6i 2: 0 1 3 01180

Dinh ké véi3: 12
c) San pham Chuong trinh trén may tinh, dién thoai.
San pham duw Kién:

def builgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)] A=[]
for line in f:
A. append([int(x) for x in line.split()]) f.close()
return V,A
def in_ds_dinhke(A): n=len(A)
for i in range(n):
print('Dinh ké véi dinh 'i,",end="")
for j in range(n):
if A[i][j]==1
print(j,end="")
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print() fi="data.inp" V,A=builgraph(fi) in ds dinhke(A)

d) T chuc thue hién: 2 HS 1 nhom, 1am bai trén may tinh.
Hoat dfng cia GV va HS

woc 1: (,'l‘luy,én glao nhiém vu

1V: Yéu cau tat cad HS doc va thuie hién nhiém vu 1 SCD trang 62

wéc 2: Thwe hién nhiém vu
HS: Nghién ctru SCD, viét cac chuong trinh thyc hién theo yéu cau trén may tinh.
GV: Quan sat va trg gitip cac nhém HS. Cha ¥ dé in dugc cac dinh ké ctia nhau, phai dua vao |
Hudng dan tao cic tép input va cach goi chay chuong trinh.
Budc 3: Bao cdo, thao luan
HS: Tao tép Data.inp, chay chuong trinh quan sat két qua va bao cao GV. GV: Quan sat bai 13

Buoc 4: Két luan, nhan dinh
GV nhan xét bai lam cua cdc nhom, cho diém cdng véi cac nhom lam tot. Cing co kién
thirc can ghi nhé.

HS: Ghi nh& chiveenoe trinh van vy

Hoat dong 2.2. Nhiém vu 2: Thye hanh viét chwong trinh hién thi ma tran ké, danh sach ké
va bac ciia do thi

a) Muc tiéu: Viét dugc chuong trinh tir ddu vao 1a danh sach cac canh, dau ra 1a ma tran
ké A, danh sach k& Adj va chi tiét bac clia céc dinh cua do thi. e in
b) Noi dung: Cho don d6 thi v6 hudéng G = (V, E) dugc cho boi danh sieh , cde-can
Danh sach cac canh duoc cho trong tép van ban Edges.inp, trong do dong f3u tién la i)
cac dinh ctia dd thi, cac dong tiép theo m01 dong mo ta mot canh cua do  thi. Yéu cau
tinh ma tran k&, danh sach ké va bac cua tit ca cac dinh cia dd thi G. Képqua dua ra

man hinh dugc thé hién nhu sau: 23
Ma tran k& | Danh sach k& | Bac cia cac dinh 12
cla db thi
8118 812 Ppinh 0: 2
1811 1832 Ppinh 1: 3
1181 2831 Ppinh 2: 3
8118 312 Ppinh 3: 2

¢) San pham: Bai lam trén may tinh, dién thoai, v ghi.

def buildgraph(fname): f=open(fhame) n=int(f.readline())

V=[i for i in range(n)]; Adj=[[] for i in range(n)] A=[[0 for iin
range(n)] for j in range(n)]

for line in f: i,j=map(int,line.split()) A[i][j]=1; A[j][i]=1

Adj[i].append(j); Adj[j]-append(i) f.close()
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return V,A,Adj

def show matran(A): n=len(A)

for i in range(n):

for j in range(n): print(A[i][j],end="")

print()

def show_dske(Adj): n=len(Adj)

for i in range(n): print(i,end="")

for j in range (len(Adj[i])): print(Adj[i][i]l.end="")

print()

def show deg(Adj): n=len(Adj)

for i in range(n): print("Dinh ',i,'c6 bac 1a:',len(Adj[i])) fi="Edges.inp"
V,A,Adj=buildgraph(fi) print(Ma tran ké:") show matran(A) print('Danh sach ké&")

show dske(Adj) show deg(Adj)

d) T6 chirc thuc hién: 2 HS 1 nhom, 1am bai trén may tinh.
4H’U@rt‘d‘qng‘tun‘%ﬂ‘8‘B1rﬁ’C‘l’:‘€huym‘gTau mhiénr vu

GV Yéucau-tit ca HS docva thuc hiénnhiém vy 2 SCPH trang 63.
Buéce 2: Thue hién nhiém vu

HS: Nghién ctru SCD, viét cac chuong trinh thuc hién theo yéu cAu, tao céc tép
input Edges.inp nhu mo ta trén. Viét ham 4 ham theo yéu cau nhu mo ta trén may tinh.
Ham buildgraph(fname) dé doc dir liéu tir tép danh sach canh, va biéu dién d6 thi duéi
dang danh sach ké (Adj) va ma tran ké (A).

Ham show matran(): dé in ra ma tran k&, ham show_dske(Adj): dé in ra ma tran ke.

Ham show_deg(Adj): dé in ra cac bac cta dinh.

GV: Quan st va trg gitip cac nhom HS. Huéng dan va cach goi chay chuong trinh.
Buéc 3: Bao cdo, thio luan

HS: Tao tép Edges.inp, chay chuong trinh quan sat két qua va bao cdo GV. GV: Quan
sat bai lam ctuia nhitng HS da chay duogc trén may tinh.

Budc 4: Két luan, nhin dinh

GV nhan xét bai 1am cua cac nhom, cho diém cong vbi cadc nhom lam tdt. Chia sé bai
lam cta nhom viét chuong trinh dang, khoa hoc cho ca 16p quan sat, hoc tap. Cing ¢
kién thirc can ghi nho.

HS: Ghi nhé chuong trinh vao vé.

3. Hoat dong luyén tap

a) Muc tiéu: HS thong hiéu chuong trinh, chinh stra dugc chuong trinh thiét 14p do thi
biéu dién duoc db thi duéi dang ma trén ké. danh séch ké.

b) Noi dung: Lam bai tap 1, 2 phan luyén tip SCD trang 64.

1. Trong Nhiém vu 1, ham In_danh_sach_dinh_ke() 14y thong tin tir ma tran ké A. Co
thé sir dung ham nay véi dit liéu 1a danh sach ké Adj duoc khong? Néu c6 thi viét lai
ham nay véi dit liéu ddu vao 1a danh sach ké Adj.

2. Trong Nhiém vu 2, chiing ta c6 thé thiy cac dinh ké khong dugc in ra theo thir ty ting
dan cua chi sb trong biéu dién danh sach ké. Em hay giai thich tai sao. C6 thé chinh stra
chuwong trinh dé in ra cac dinh ké theo tht ty chi s6 ting dan dugc khong.

¢) San pham: Bai 1am cua HS trong vé ghi, trén may tinh, dién thoai.
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San pham du kién: o i
1. Ham In_danh_sach dinh ke() c6 thé viét lai véi dir liu dau vao Adj nhu sau:

def builgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]
Adj=[[]for i in range(n)]

for i in range(n):

line=[int(x) for x in f.readline().split()] line=line[1:]
Adj[i].append(line) f.close()

return V,Adj

def in_ds_dinhke(Adj): n=len(Adj)

for i in range(n):

print("Dinh ké véi dinh ',i,":" end="")

for j in Adj[i]: print(j,end="")

print() fi="data2.inp" V,Adj=builgraph(fi) in ds dinhke(Adj)

2. Mudn in ra danh sach céac dinh ké theo thu tu tang dan cua s thir ty cac dinh cta dd

thi, can thyuc hién viéc sip xép ting phan tir ciia Adj ngay tir khi nhap dir liéu gbc.

d) Té chirc thuc hién: Giao vé nha 1am bai, tiét sau goi 1én bang chira bai.

GV goi 2 HS 1én bang cung lam bai 1, 1 HS lam bai 2 cac HS con lai mé vo GV kiém
tra bai lam cia HS trong v& ghi.

Goi mot s6 HS nhan xét bai trén bang.

GV: Nhan xét, cho diém nhimg HS lam bai tét, chay chuong trinh cho ca 16p quan sat
két qua chuong trinh.

HS: Ghi nhé vao vo néu 1am sai, lam bai trén may tinh, chay chuong trinh.

4. Hoat dong van dung

a) Muc tiéu: HS van dung kién thiic da hoc vé& do thj viét dugc cac ham dyng do thi,
bicu dién do thi. ‘
b) No1 dung: Lam bai tap 1, 2 SCD trang 64 phan van dung.

1. Cay nhj phén c6 thé duogc coi la d@) thi v6 huong, cac nit cia cay 0

dinh, con quan hé cha-cgn 1a canh n6i cua d6 thi. Vi cay nhi phan 1
dugc danh so theo chi s6 cua mang biéu dién tuong Ung cua cay. H o o

ctia d thi tuong ung cay nhi phan ¢ hinh bén.

2. Viét lai cac ham thiét 1ap d6 thi BuildGraph(fname) vdi tép dit hfw m

sach cac canh cua d6 thi. Pau ra cia ham 13 diy cac gia tri V, E, A, Adj. Viét ham

cho ca hai truong hop do thi vé hudng va do thi c6 hudng.

¢) San pham: Bai lam cia HS trong v& ghi.

1. Ma tran k& cua dd thi trong tmg nhu sau:

{ 0110000 )
1001100
I r?00011 |

A"0100000

{0100000|
)0010000

0010000 .
2. Gié su fhame 1a tén cua tép dir liéu chira danh sach cac canh cua dd thi. Ch}'lng ta s€
thiét 1ap ham buildgraph(fname) doc dir li€u tir t¢p nay va tra v€ cac thong s6 V, E, A,
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Adj ciia do thi. Cﬁn thiét 1ap riéng cho trudng hop db thi v6 hudng va c6 hudng.
a) Truong hop do thi vo hudng:

def BuildGraph(fname):

f = open(fname)

n = int(f.readline())

A =[[0]*n for i in range(n)] V = [i for i in range(n)]
E=]

Adj =[] for i in range(n)]

for line in f:

edge = [int(ch) for ch in line.split()]

1,j = edge[0],edge[1]; E.append({i,j}) A[i]j] =1 A[j][i] =1
Adj[i].append(j); Adj[j].append(i) f.close()
return V,E.A Adj

b) Truong hop db thi c6 hudng:

def BuildGraph(fname):

f = open(fname)

n = int(f.readline())

A =[[0]*n for i in range(n)] V = [i for i in range(n)]
E=[]

Adj =[] for i in range(n)]

for line in f:

edge = [int(ch) for ch in line.split()] i,j = edge[0],edge[1]
Al =1

Adj[i].append(j)

E.append((i,j))

f.close() return V,E A Adj

d) T chire thuc hién: HS 1am & nha, tiét sau GV goi 3 HS 1én bang chira bai.

GV goi 3 HS 18n bang lam bai, cac HS con lai mé vé GV kiém tra bai lam cua HS trong
vO ghi hodc trén may tinh.

Goi mot s6 HS nhén xét bai lam cta cac ban trén bang.

GV: Nhan xét, cho diém nhitng HS lam bai tét, chay chwong trinh cho ca 16p quan st
két qua chuong trinh.

HS: Ghi nhé vao vo néu 1am sai, 1am bai trén may tinh, chay chwong trinh.

IV. HUONG DAN VE NHA

- Ghi nh¢ kién thirc trong bai.

- Hoan thanh céc bai tp phan van dung.

- Boc trugce Bai 14. Ki thuat duyét dd thi theo chiéu sau.

BAI 14. KI THUAT DUYET PO THI THEO CHIEU SAU
Thoi gian thyc hién: 3 tiét
I. MUC TIEU
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1. Kién thirc

- Bai toan duyét db thi.

- Thuat toan duyét do thi theo chiéu sau.

- M6 phdng thuat toan duyét dd thj theo chiéu sau.

2. Nang luc

- Nang luc chung:

- Ty chi va ty hoc: Chu dong hoc tap, tim hiéu ndi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 101 duoc cac cau hoi, giai quyét dugc cac van dé vai
su hd tro ctia cong nghé théng tin va truyén thong.

- Giao tiép va hop tac: Biét Iya chon hinh thirc 1am viéc nhém véi quy mé phi hop véi
yéu cau va thyc hién tot nhiém vu.

- Nang luc Tin hoc:

- Trinh bay duoc ¥ tuong cta duyét do thi theo chiéu siu.

- M6 phong dugce thuét toan duyét theo chiéu sau.

3. Pham chat

- Cham chi: Tich cuc tim toi va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh céc bai tip theo yéu cau ciia GV thong qua hé thong cau hoi,
phiéu hoc tap, thong qua san pham

II. THIET BI DAY HQC VA HQC LIEU

- GV: Séch chuyén dé, SGV, tai liéu tham khao, may tinh, may chiéu.

- HS: Sach chuyén dé, vé ghi, may tinh, doc trudc Bai 14. Ki thuat duyét do thi theo
chiéu sau.

II1. TIEN TRINH DAY HQC

1. Hoat dong 1: Khéi dong

a) Muc tiéu: HS 1am quen véi bai toan duyét cac dinh cta db thi.
b) N6i dung: Quan sat do6 thi Hinh 14.1 va cho biét viéc duy¢t cac dinh cua do thi sé
dugc thuc hién nhu thé nao? Str dung ki€u dir li¢u nao dé cai dat cho phu hop?

o - —— r/-—x\l P Pose
0 \/l l 4 I 2 I\“‘-D"')/i‘.dj} ) 2/\1
g aa? A

k 5 %, St
l ,, el

:\.. 1 '\ / ( ? : :I I\P./J

: Hinh 14.1. Duyét dé thi
¢) San pham: Cau tra 101 cua HS.
d) To6 chuc thuc hi¢n: GV cho HS quan sat Hinh 14.1 SCD trang 65 va tra 16i. GV: Nhan
x€t cau tra 101 cia HS.
2. Hoat déng 2: Hinh thanh kién thirc

Hoat dong 2.1: Tim hiéu duyét do thi

a) Muc tiéu: Thong qua mot vi du cu thé HS 1am quen va biét duoc cach duyét dau
tién: duyét theo chiéu sau (DFS).

b) Noi dung: HS hoan thanh phiéu hoc tap s 1.
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PHIEU HOC TAP SO 1

Chia 16p thanh 6 nhom, 3 nhom 1, 3, 5 duyét d6 thi Hinh 14.1a véi dinh xuét phat 13 0, 3
nhom 2, 4, 6 duyét d6 thi Hinh 14.1a véi dinh xuét phat 1a 2.

Ghi lai cac budc duyét d6 thi vao bang sau: dinh da duyét ghi mau do, dinh chua duyét g
mau den voi nhom 1, 3, 5. Con nhom 2, 4, 6 ghi lai ba‘“mg hinh anh dinh tham rdi ghi mau
chua tham ghi mau den.

STT  |[Dinh hién thoi [Danh sach dinh [Duyét (danh Tim cac dinh  |{Trang thai
ke dau) chua duyét

15

¢) San pham: Hoan thanh phiéu hoc tap s 1. )
d) To chf{c thuc hién: Chia 16p thanh 6 nhom, cac nhom thao luan va hoan thanh phiéu
hoc tap so 1.

Hoat dong cia GV va HS San pham du kién
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Budéc 1: Chuyén giao nhiém vu
GV: Phat phiéu hoc tap so 1.

cho cac nhom nghién ciru SCD va
hoan thanh.

Cau 1. Thtr ty cac dinh trong danh
sach ké co anh huong dén thir tu cac
dinh dugc duyét cua thuat toan DFS
lkhong?

Cau 2. M6 ta qua trinh duyét theo
chiéu sau ciia d6 thi c6 hudng trong
Hinh 14.1b néu Xudt phét ttr dinh 4.

-; 0 j‘/ 4) ) _2

:' 5 ) l
L +

L 1\ \ 6 ) _?

Budc 2: Thue hién nhiém vu

HS: Thao luan theo nhom, nghién ctru
SCP lan lugt hoan thanh phiéu hoc
tap s 1.

GV: Quan sat va trg gillp cac nhom
HS.

GV: Goi 1 HS tra 151 cau hoi cing sb
1, cau 2 tat ca HS lam doc lap vao vo
ghi.

Buéc 3: Bao cdo, thao ludn

HS: Nop phiéu hoc tap khi da hoan
thanh.

GV: Chiéu san pham cho ca 16p quan
sat so sanh két qua cac nhom.

Kiém tra vo ghi cia mot sé HS.
Buoc 4: Két luin, nhan dinh

GV nhan xét bai lam cua cac nhom.
Cung ¢ kién thiic can ghi nho.

1. Bai toan duyét do thj

Duyét d6 thi theo chiéu sau (DFS) bat dau tir viéc
“duyét theo chiéu sau tir dinh u” chua duogc duyét:
duyét dinh u, sau d6 1an luot xét cac dinh ké v cua
dinh u, néu c6 dinh v chua dugc duyét thi “duyét theo
chiéu sau tir dinh v”’, nguoc lai quay lui vé budc duyét
trudc do. Lap lai cach duyét nay cho dén khi tat ca
cac dinh cua d6 thi dﬁ duogc duyét.

:._ 2
7 ‘.!-

Xuat phat tir dinh 0, t6 mau cho dlnh do, tim cac dinh
‘ke v6i dinh 0 1a dinh 5.

T6 mau cho dinh 5, tim cac dinh k& véi dinh 5 1a [0,
1, 4, 6, 7]. Pinh 0 da tham, dinh 1, 4, 6, 7 chua tham,
tham dinh 1, t6 mau cho dinh 1.

(o)

KA

K& v6i dinh 1 1a dinh [6, 5]. Pinh 6 chua thim, nén
tham dinh 6, t6 mau dinh 6.

K& voi dinh 6 1a cac dinh [3, 3, 7] dinh 3, 7 chwa tham
nén tham dinh 3, t6 mau dinh 3.
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HS: Ghi nhd| kién thire y tuong duyét theo chléﬁ“s U. (4
GV: Dénh gid cho diém mot s6 HS lam dung,cag/h/ ilel
Chia sé bai lam ctia HS 1én may chi€u cho ca

WA A

dinh 2.|T0 mau dinh 2.

a ding rut

Ké véi|3 1a [6, 2, 4], dinh 2, 4 chua thim nén th3

Keé v6i

Ké voi(7 1a dlnh [2 5, 6] cac dinh déu tham rdi, n

K& v6il 1a[5, 3] da
1. Quay lai 5. Quay la
Thir tu [cac dinh khi

ai 3, ké

,4,7.

San pham céu 2 ciing ¢6 SCP trang 67: Duyét do thi Hinh 14.1b xuat phat tir dinh 4
T6 mau cho dinh 4, ké véi 4 1a cac dinh [5, 3] t6 mau cho dinh 5, k& voi 51a[1, 6, 7] t6
mau

cho dinh 1, ké véi 1 khong c6 dinh nao quay lai 5, kévoi5lala [1, 6, 7] tham dinh 6, t0
mau cho 6, ké vé6i 6 1a 7, thim va t6 mau cho 7. Ké v6i 7 13 2, tham va t6 mau cho 2. Ké
v6i 2 1a 3, tham va t6 mau cho 3, ké véi 3 1a 6 dd tham quay lai 2, quay lai 7, quay lai 6,
quay lai 5,

quay lai 4. Két thuc qué trinh duyét. thu ty dinh tham 14 4, 5, 1,6, 7, 2, 3.

Po thi sau khi duyét xuét phat tir dinh 4 ¢6 dang nhw sau:

©

ONCn 0¥0
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Hoat dong 2.2: Tim hiéu Thuit toin duyét theo chiéu siu DFS
a) Muc tiéu: HS biét va nam duoc ki thuat cai dat cu thé thuat toan duyét do thi theo

chiéu sau DFS bang dé quy.

b) Noi dung: Quan sat va thao luan tim hiéu thuét toan duyét chiéu sau trén dd thi vo

hudéng, c6 hudng.

¢) San pham: Viét dwoc ham duyét chiéu sau cho d6 thi vo hudng, c6 hudng.
d) To6 chtric thuc hién: Chia 16p thanh 6 nhém, cdc nhom thao luan va tra 161 cac cau hoi.

Hoat dong cia GV va HS

San pham du kién

Budéc 1: Chuyén giao nhiém vu
GV: Yéu cau cac nhom nghién ciru
SCD trang 68, 69. Tra 101 cac cau hoi
sau:

1. Dung danh sach mark dé chira
thong tin gi?

2. mark = [False]*len(V) dé lam gi?
3. Tim cac dinh ké véi u 13y tir dau?
4. not mark[u] cho két qua 1a gi?

5. Ham builgraph(fname) c6 sin hay
phai xay dung?

6. Ham DFS(Adj, u) dung dé lam gi?
Gidi thich y nghia ting cau 1énh
trong ham.

7. Ham DFS Traveral(G) c6 nhiém
vu gi? Gidi thich y nghia tirng cau
Iénh trong ham.

8. Ham builgraph(fname) dé lam gi?
9. Pé in ra tht tr cac dinh sau khi
duyét lam thé nao?

10. Néu dd thi G chi bao gdm céc
dinh bi¢t lap, khong c6 canh nao thi
thudt toan duyét sdu DFS s€ dugc
thuc hién nhu thé nao?

Budc 2: Thue hién nhiém vu

HS: Thao luan theo nhom, nghién ctu
SCD lan luot tra 16i cac cau hoi trén.
GV: Quan sat va trg gitip HS.

Budc 3: Bao cdo, thao ludn

GV: Goi lan luot mot so HS tra 16i
cac cau hoi trén.

Buéc 4: Két luin, nhan dinh

2. Thuit toan duyét chiéu siu DFS

Cho d6 thi G = (V, E) v6 huéng, co n dinh luu trong
tép graph.inp gom c6 dong dau tién chir sb nguyén
duong n 1a s6 luong dinh cua db thi, nhiéu dong sau
mdi dong mé ta canh (u, v) ¢6 nghia u va v k& véi
nhau. Mo ta y tuéng DFS:

+ Xay dung do thi biéu dién dang danh sach ké.

+ Khoi tao cac danh sach mark = [False] chira n dinh
lic ddu chua thim gan 1a False, dinh nio tham s& 1a
True.

+ V6i mdi dinh u, tim cac dinh ké véi u néu chua
tham thi goi DFS.

Doan ma gia: DFS Traversal(G):

HThiét 1ap tat ca cac dinh u thude V 1a chwa danh dau.
H V6i moi dinh u thude V.

Néu u chua danh diu: DFS(Ad], ).

Ham d¢ quy DFS(Adj, u) thuc hién thuat toan duyét
theo chiéu sau bat dau tir dinh u chua tham:
DFS(Adj, v):

1. Panh dau dinh u.

2. V6i mdi dinh v 1a dinh ké cia dinh u. Néu dinh v
chua danh diu: DFS(Ad], v). Cai dit:

def DFS(Adj,u): mark[u]=True

for v in Adj[u]:

if not mark[v]:

DFS(Adj,v)

def DFS_Traversal(V,Adj): mark=[False]*len(V)
for uin V:

GV nhan Xét cac cau tra 101.

Viét chuong trinh hoan chinh duyét theo chiéu sau DFS véi d6 thi da cho vo hudng,
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chay chuong trinh cho HS quan
HS: Ghi nh¢ thuat toan duyét

sau.

Chua y khi goi ham DFS mudn

GV: Néu d6 thi G chi bao gom
duyét dugc ding mdt dinh v.

uigeli.xyz

sat két qua.
theo chiéu sau va chuong trinh cai dat duyét theo chiéu

xudt phat tir dinh nao thi truyén dinh d6 vao DFS.
cac dinh biét 1ap thi tat ca cac 1énh DFS(v) s€ chi
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if not mark[u]: DFS(Adj,u)

# Chuong trinh chinh Fnam= “graph.inp” V,Adj=Buildgraph(fname)
DFS_Traversal(V.Adj)

Code chwong trinh:

def Buildgraph(fname): f=open(fname) n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: edge=[int(x) for x in

line.split()]

ij=edge[0],edge[ 1] o

Adj[i].append(j) Adj[j].append(i)# néu do thi vo

hudng

f.close() return V,Adj

def DFS(Adj,u): mark[u]=True print(u, end="") for v in Adj[u]:

if not(mark[v]): DFS(Ad;,v)

fi='graph.inp' V,Adj=buildgraph(fi) mark=[False]*(len(V)+2) DFS(Adj,0)

Hoat dong 2.3: Tim hiéu thuit toin duyét theo chiéu siu DFS khong dé quy

a) Muc tiéu: HS biét va cai dat duoc thuét toan duyét theo chiéu sau khong dé¢ quy st
dung ngin xép.

b) Noi dung: Quan sat va thao luan tim hiéu thuét toan duyét chiéu sau trén dd thi vo
hudéng, c6 huong khong st dung dé quy.

¢) San pham: Viét ham duyét chiéu sau khong dé quy.

d) T6 chirc thuc hién: Chia 16p thanh 6 nhom, cac nhom thao ludn va tra 1i cac cau hoi
va viét chuong trinh duyét DFS.

Hoat dong cia GV va HS San pham du kién
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Buéc 1: Chuyén giao nhiém vu
GV: Yéu cau cac nhom nghién ciru
SCP trang 70. Thyc hién cac yéu cau
sau:

1. Viét ham DFS(Adj, u) st dung
ngin xép dé luu cac dinh da tham.

2. Viét ham DFS_Traversal(V, Adj)
dé duyét tat ca cac dinh chua tham.

3. Ham BuildGraph() ding dé lam gi,
ham nay c6 san trong thu vién nao?

4. Néu ap dung thuat toan duyét
DFS() cho d6 thi c6 huéng trong Hinh
14.1b thi thir tu cac dinh dugc danh
dau s& theo thtr tw nao?

S. V6i @6 thi Hinh 14.3 thi thir tu
duyét theo chiéu sau, bat dau tir dinh 0

lkhong dé quy).

Bwéc 2: Thwe hién nhiém vu
HS: Thao luan theo nhom, nghién
ctru SCD 1an luot trd 161 cac cau hoi
trén.

GV: Quan sat va tr¢g giap HS.
Budc 3: Bao cdo, thio luin

GV: Goi lan luot mot s6 HS tra 16i
cac cau hoi trén.

Buéc 4: Két luan, nhin dinh

GV nhan xét cac cau tra 1oi.

Viét chuong trinh hoan chinh duyét
theo chiéu sdu DFS voi do thi da cho
vO hudng, chay chuong trinh cho HS
quan sat két qua.

HS: Ghi nhé kién thirc chuong trinh
duyét theo chiéu sau.

Chua y khi goi ham DFS mudn xuét
phat tir dinh nao thi truyén dinh d6
vao DFS.

Néu d6 thi G chi bao gém cac dinh
biét 1ap thi tit ca cac 1énh DFS(v) s&
chi duyét dugc dung mot dinh v.

s& nhu thé nao? (theo 2 cach dé quy va

Thuat toan duyét khong dé quy

Dung ngin xép S dé chtra cac dinh 1a ké chua tham,
dinh u tham rdi thi bo ra khoi ngin xép va danh dau
dinh u d4 tham bang 1énh mark[v] = True.

def Buildgraph(fname): f=open(fname) n=int(f.readline())
\V=[i for i in range(n)]

IAdj=[[] for i in range(n)]

for line in f: u,v=map(int,line.split()) Adj[u].append(v)
Adj[v].append(u) # d6 thi vo hudng f.close()

return V,Adj

def DFS(Adj, u): o

S=[] # khoi tao ngan x€p rong S.append(u);

while len(S)!=0: # ngan xép khac rdng v=S.pop()# lay dinh
v & dinl}

ngan x&p ra

if not mark[v]:# v chua thim mark[v]=True # thim v
print(v,end="")

for w in Adj[v]:# w 1a ké cta

\4

S.append(w) # cho w vao

ngan xep

fi='graph.inp' V,Adj=buildgraph(fi) mark=[False]*len(V)
DFS(Adj,0)

Ciing ¢b kién thirc

1. Thr tu cac dinh dugc duyét theo thuat toan DFS dé
quy 1a: 05167234, con néu thuc hién theo DFS

lkhong d¢ quy thi thur ty duyétla: 057236 1 4.

8 8

0 5 0 0000100

1 0 00000O00O
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\Danh sach ké  |Ma tran ké
5 2. Thur tu cac dinh dugc duyé¢t theo thuat toan DFS d

/“ quy 1a: 012453678, con néu thuc hién theo DFS
¥ 3 khong d¢ quy thi thir tw duyét1a: 03876254 1.
0 2 : ; s ;

/\ /\ Do thi biéu dién dang danh sach ké:

o o) o) D 0 0

Hinh 14.3 0123
10

2045
30678
42
52
63

73

83

3. Hoat dong luyén tap

a) Muc tiéu: HS tim duoc bac cua cac dinh, biéu dién duoc dd thi dudi dang ma tran Kké,
danh sach ké.

b) Noi dung: Lam bai tap 1, 2 phan luyén tap SCP trang 71.

1. Stra chuong trinh ctia thuat toan DFS khong dé quy sao cho chuong trinh trong khi
duyét s€ in ra cac budc voi thong tin sau:

— Théng tin ngan xép (hién thoi).

— Phén ttr duoc 14y ra tir ngin xép.

— Phén ttr duoc danh ddu dé chuan bi cho budc sau (mark).

2. Ham DFS(Adj, u) c¢6 thé viét theo mot cach khac, viéc kiém tra dinh u da déanh dau
chua dugc dua vao bén trong ham nhu sau:

1 def DFS(Adj,u):

2 if not mark[u]:

3 mark[u] = True # DPdnh diu dinh s
4 for v in Adj[u]:

5 DFS(Ad], v)

a) Trong truong hop nay, phan chuong trinh chinh cﬁp viét lai nhu thé nao?

b) Viét lai toan bd chuong trinh duyét do thi theo chiéu sau theo ham mo ta trén. Cach
duyét nay c6 tuong duong véi cach da thuc hién trong Hoat dong 2 khong?

c) San Rhém: Bai lam cua HS trong v& ghi, trén may tinh, dién thoai.

San pham du kién:

from Stack import * # Stack da duogc luu trong cung thu muc chira file luyén tip 1 nay.
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fname="Graphh14.1a.inp" # Trong Stack c6 cac ham khoi tao, kiém tra ngan xép
rong o .
def Buildgraph(fname): # thém vao dinh ngan xép, lay phan tr & dinh ngan xép
ra

# dung dt danh sach ke fi=open(fname) n=int(fi.readline()) V=i for i in range(n)]
Adj=[[] for i in range(n)]

for i in range(n):

line=[int(x) for x in fi.readline().split()] line=line[1:]

Adj[i].extend(line) fi.close()

return V, Adj

def DFS(s):

S=Stack() push(S,s)

while not isEmptyStack(S): st=str(S)

print(S," "*(30-len(st)),sep="",end="")

v=pop(S)

print(v," "*(10-len(str(v))),sep="",end="")

if not mark|[v]: mark[v]=True print(v,end="") for u in Adj[v]:

push(S,u)

else:

print('Not found',end="") print()

# chuong trinh chinh V,Adj=Buildgraph(fname) n=len(V) mark=[False]*n
print("Ngan xép pop(S)  phan tir danh dau")
for sin V:

if not(mark[s]): DFS(s)

Két qua chay chwong trinh nhwr sau:
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Ngin xép pop(S) phan tir danh diu
[0] 0 0

[5] 5 5

[0, 1, 4,6, 7] 7 7
[0,1,4,6,2,5, 6] 6 6
[0,1,4,6,2,5,1,3,5,7] 7 Not found
[0,1,4,6,2,5,1,3,5] 5 Not found
[0,1,4,6,2,5,1, 3] 3 3
[0,1,4,6,2,5,1,2,4,6] 6 Not found
[0,1,4,6,2,5,1,2,4] 4 4
[0,1,4,6,2,5,1,2,3,5] 5 Not found
[0,1,4,6,2,5,1,2,3] 3 Not found
[0,1,4,6,2,5,1,2] 2 2
[0,1,4,6,2,5,1,3,7] 7 Not found
[0,1,4,6,2,5,1, 3] 3 Not found
[0,1,4,6,2,5,1] 1 1
[0,1,4,6,2,5,5, 6] 6 Not found
[0,1,4,6,2,5,5] 5 Not found
[0,1,4,6,2,5] 5 Not found
[0,1,4,6,2] 2 Not found
[0, 1, 4, 6] 6 Not found
[0, 1, 4] 4 Not found
[0, 1] 1 Not found
[0] 0 Not found

Graphh14.1a.input

Noubh wNhhERERE®
NPEPOWNWUWU
viweE unhbhdJdon

awv s
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2. Chuong trinh chinh trong truong hop nay can viét lai nhu sau:

V, Adj = Buildgraph(fname) n =
Mark = [False]*n
for s in V: DFS(s)

len(V)

Thir tur cac dinh dd thi duoc duyét van hoan toan giéng nhu thtr ty cac dinh da duyét
cua thuat toan DFS() theo phuong 4n DFS d¢ quy da trinh bay trong sach chuyén de.
Nhu vay thuat toan DFS “md&i” nay hoan toan twong duong vadi thuat toan duyét DFS da
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mo ta trong SCD.

d) T chirc thuc hién: Giao vé nha lam bai, tiét sau goi1 1én bang chira bai.

GV goi 2 HS 1én bang cing 1am bai 1, 1 HS lam bai 2 cac HS con lai mo vé GV kiém
tra bai lam cua HS trong vé ghi.

Goi mot s6 HS nhén xét bai trén bang.

Gy: Nhan xét, cho diém nhting HS lam bai tdt, chay chuong trinh cho céd 16p quan st
két qua.

4. Hoat dong van dung

a) Muc tiéu: HS van dung kién thirc dd hoc vé dd thi viét duoc cac ham dung dd thi,
bicu dién do thi.

b) Noi dung: Lam bai tap 1, 2, 3 SCP trang 71 phan van dung.

1. Viét chuong trinh in ra thr tu cac dinh da dugc duyét bﬁng thuat toan DFS theo ca
hai cach dé quy va khong dé quy, ap dung cho dd thi c6 huéng Hinh 14.1b trong phan
Khéi dong.

2. Cac thuat toan DFS() dd mo ta trong cac phan trén déu thuc hién trén dd thi duoc
biéu dién bang danh sach k& Adj. Hay viét lai ham DFS() duoc thuc hién trén db thi
duogc biéu dién bang ma tran ké A.

3. Cho d6 thi G = (V, E) va hai dinh s, t bat ki. Chémg minh tinh chat: Ton tai duong di
tir s dén t khi va chi khi qua trinh duyét theo chiéu sau tir dinh s s€ duyét qua dinh t, hay
noi cach khac, qua trinh duyét theo chiéu sdu tir dinh s s& di qua tat ca cac dinh nam
trong thanh phan lién thong chira dinh s, trong d6 c6 dinh t.

¢) San pham: Bai lam cua HS trong v ghi.

San pham dur kién:

1. Viét chuong trinh in ra thir tw cac dinh da duoc duyét bang thuat toan DFS theo dé quy
va khong dé quy cho d6 thi Hinh 14.1b, d6 thj biéu dién du6i dang danh sach ké.

— Ham doc dir li¢u tir t&p dé tra vé bo V, Adj cho dd thi co hudng nhu sau:

def BuildGraph(fname):

""" Thiét 1ap d6 thi c6 hudng theo dit liéu danh sach dinh ké """ f= open(fname)
n = int(f.readline())

V =i for i in range(n)] Adj = [[] for i in range(n)] for i in range(n):

line = [int(x) for x in f.readline().split()] Adj[i].extend(line[1:])

f.close()

return V, Adj

Ham chinh cuda thuat toan duyét DFS() dé quy nhu sau, c6 in ra cac dinh da duyét:

def DFS(s): # DFS d¢ quy mark[s] = True
print(s, end =" ") for v in Adj[s]: if not mark[v]: DFS(v)

— Ham chinh cua thuat toan duy¢t DFS() khong dé quy nhu sau, c6 in ra cac dinh da
duyét:

def DFS(s): # DFS khong d¢ quy S = Stack()
push(S, s)

while not isEmptyStack(S): v = pop(S)

if not mark[v]:

uigeli.xyz Trang 143



uigeli.xyz

mark[v] = True print(v, end =" ") for u in Adj[v]: push(S, u)

Du6i ddy la doan chuong trinh chinh, ap dung cho ca hai phuong an str dung DFS dé
quy hodc khong d¢ quy. Chu y tai dong 1énh 2 s€ ghi tén t€p dir liéu dau vao la danh sach
ke:

from Stack import *

fname = "Graph14.1b_adj.inp" V, Adj = BuildGraph(fname) n = len(V)
mark = [False]*n

for sin V:

if not mark[s]: DFS(s)

2. Cac thuat toan DFS() néu viét lai theo mo ta 12 ma tran ké A s& duge viét nhu sau:
a) Thuat toan DFS() d¢ quy.

def DFS(A, s): mark[s] = True
for j in range(len(A)):

if Als]jl==1:

if not mark[j]:DFS(j)

b) Thuat todn DFS() khong d¢ quy (st dung Stack).

def DFS(A, u):

S = Stack() # khéi tao Stack rong push(S, u)
while not isStackEmpty(S): v = pop(S)

if not mark|[v]: mark[v] = True

for j in range(len(A)):

if A[v][jl==1:

if not mark[j]:push(s, j)

3. Ménh dé: “Thuat toan DFS(s) s€ duyét qua dinh t khi va chi khi ton tai duong di tir s
dén t” co thé ching minh bang quy nap theo s6 cac canh cua duong di tur s dén t.

— Néu sb canh = 0 hay t = s thi hién nhién DFS(s) s& danh d4u s dau tién tic la danh ddu
t.

— Gia st ménh dé da duoc chimg minh cho tit ca cac dinh c6 duong di d6 dai nho hon k
tinh tir s. Xét dinh t véi diéu kién c6 duong di d6 dai k tinh tir s. Gia st p 12 mot duong
di nhu vay.

p=Vvo=s, Vi, V2, .., Vkl, Vk = 1.

Dit u = vi.1. Theo gia thiét quy nap thi ham DFS(s) s& ddnh dau u tai mot thoi diém nao
d6. Theo cach thiét 1ap DFS() thi sau khi danh déu u, DFS sé& goi dén tat ca cac dinh
nam trong Adj(u), nhung theo gia thiét thi t 1a dinh ké v6i u, do vay t nam trong Adj[u]
do d6 DFS(s) s& danh dau dinh t, d6 diéu phai chimg minh.

d) T6 chire thyc hién: HS 1am & nha, tiét sau GV goi 3 HS 1én bang chita bai. Bai 1, 2
lam trén may tinh, chiéu chuong trinh cho ca 16p quan sat nhan xét.

Bai 2 lam trén bang.

GV: Goi mot s6 HS nhan xét, danh gia, cham diém. ciing ¢ cac doan chuong trinh cho
HS hiéu.
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HS: Ghi nhé vao vé néu lam sai.

IV. HUONG DAN VE NHA

- Ghi nh¢ kién thirc trong bai.

- Hoan thanh cac bai tp phan vén dung.

- Poc trudc Bai 15. Thuc hanh duyét d6 thi theo chiéu sau.

BAI 15. THU'C HANH DUYET PO THI THEO CHIEU SAU

Thoi gian thuc hién: 2 tiét thie hanh

I. MUC TIEU

1. Kién thire

- Khai niém chu trinh.

- Kiém tra d6 thi cho trudc ¢ ton tai chu trinh hay khong.

2. Nang luc

- Nang luc chung:

- Ty chu va tu hoc: Chu dong hoc tap, tim hiéu noi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 1oi duoc cac cau hoi, giai quyét duoc cac van dé véi
su hd trg ciia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét Iya chon hinh thirc 1am viéc nhém véi quy mé phu hop véi
yéu cAu va thyc hién tdt nhiém vu.

- Nang lyc Tin hoc:

- Thyc hanh duyét db thi theo chiéu sau.

- Kiém tra dugc dd thi c6 chu trinh hay khong.

3. Phim chit

- Cham chi: Tich cyc tim toi va sang tao trong hoc tap.

- T;éch nhiém: Hoan thanh nhiém vy, cac bai tap theo yéu cu ciia GV thong qua san
pham.

IL. THIET BI DAY HQC VA HQC LIEU

- GV: Sach chuyén dé, SGV, tai liéu tham khao, may tinh, may chiéu.

- HS: Sach chuyén dé, vo ghi, may tinh, doc trudc bai 15. Thyc hanh duyét dd thi theo
chiéu sau.

II1. TIEN TRINH DAY HQC

1. Hoat dong 1: Khéi dong

a) Muc tiéu: HS 6n lai khai niém chu trinh trong dd thi.
b) N6i dung: HS hay trao doi, thao ludn va tra 161 cau hoi sau:
Thé nao 1a 1 chu trinh? Quan sat hai do6 thi sau d6 thi nao c6 chu trinh?

ONe 1
0 K&

Hinh 1.a . Hinh 1.b
¢) San pham: Cau tra 161 cua HS.
Trong do thi, chu trinh 1a mdt duong di khép kin, moéi dinh di qua dung 1 lan, dinh xuat
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phat va dinh két thuc tring nhau.

Hinh 1a 13 d6 thi khong c6 chu trinh, Hinh 1b 1a d6 thi ¢6 chu trinh.

d) T6 chtic thyc hién: HS thao ludn va tra 10i.

GV: Nhan xét cau tra 161 cia HS, cung ¢d khai niém chu trinh trong dd thi.

2. Hoat dong 2: Hinh thanh kién thirc

Nhiém vu: Hé thng chuyén dé hoc tap

a) Muc tiéu: HS biét va hiéu thuat toan kiém tra mot d6 thi co chu trinh hay khong va
ap dung giai bai toan co y nghia cu thé trén thyc té.

b) Noi dung: Viét chuong trinh giai bai toan sau:

Trudng em tr nam hoc nay sé t6 chirc mo rat nhiéu chuyén dé hoc tap cho HS lya chon,
cac chuyén dé s& duoc hoc trong cac thoi gian khac nhau. Cac chuyén dé duoc danh sb
tir 0 dén n-1 v&i n 1a sé ty nhién. Tuy nhién gitta cac chuyén dé nay c6 quan hé rang
budc kién thirc, vi du quan hé (i,j) chi ra raing mudn hoc chuyén dé i thi can hoc trudc
chuyén dé j.

Data.inp !
5

12

24

41

10

Dit liéu dau vao dudi dang tép van ban Data.inp nhu sau:
- Dong dau tién 13 sb ty nhién n (sé cac chuyén dé hoc tap cua trudng em).

- Cac dong tiép theo mé ta quan hé dang (i,j), moi dong 14 hai s6 i va j cach nhau boi ddu
cach.

H¢ thong cac chuyén de ctia nha trudng duoc goi 13 hop 1i néu vé nguyén tic mdi HS déu
c6 thé dang ki dé hoc tt ca cac chuyén de.

Viét chuong trinh nhap bo dit liéu trén, kiém tra va thong bao hé thdng chuyén dé c6 hop
li hay khong.

Vi du v6i bo dit liéu trén thi hé thong khong hop 1i vi mudn hoc chuyén dé 1 phai hoc
chuyén dé 2, mudn hoc chuyén d& 2 thi can phai hoc chuyén dé 4, mudn hoc chuyén
dé 4 thi phai hoc chuyén dé 1 diéu ndy mau thudn. Vay hé théng khong hop 1i.

¢) San phdm: Chuong trinh HS viét trén may tinh.

San pham du kién:

def buildgraph(fname): f=open(fname,"r") n=int(f.readline()) Adj=[[] for i in range(n)]
V=[int(i) for i in range(n)]

for line in f: i,j=map(int,line.split()) Adj[i].append(j)

f.close() return V,Adj

def DFS acyclic(Adj,s): status[s]=1

for v in Adj[s]:

if status[v]==1: return False

elif status[v]==0:

if not DFS_acyclic(Adj,v): return False
status[s]=2 return True

def Acyclic(V,Ad)):

for uin V:
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if status[u]==0:

if not DFS_acyclic(Adj,u): return False

return True

# chuong trinh chinh fi="datal5.inp" V,Adj=buildgraph(fi) status=[0]*len(V)
if Acyclic(V,Adj): print("Hé thong chuyén dé hoc tap hop 1i")

else: print("Hé thong chuyén dé hoc tap khong hop 1i")

d) T chire thuc hién: 2 HS 1 nhom, 1am bai trén may tinh.
A . 3 HS

>

. O ﬁhiei’i‘l Vi
V: Yéu cau tat ca HS doc va thuc hi¢n nhiém vy SCD trang 72, néu cau hoi cho HS.
1. Moi chuyén dé coi la 1 dinh hay 1 canh cta do thi?

2 NI6i quan hié rang budc (i,j) coi 14 mot gi trong do ti?
3. D6 thi 1a ¢6 hudng hay vo hudng.

4. Pé kiém tra xem hé théng cac chuyén dé dua ra c6 hop li khong, ban chét 13 kiém tra
d6 thi co dic diém gi?

5. Pé duyét cac dinh cta db thi ding thuat toan duyét nhu thé nao?
6. Mang status[v] c6 ¥ nghia la gi?

7. Ham DFS_ acyclic(Adj,s) ding dé lam gi?

8. Ham Acyclic(V, Adj) kiém tra gi?

9. Viét Ham Buildgraph(fname) dé dung do thi.

10. Viét chuong trinh in ra thong bao hé thong chuyén dé hoc tap hop 1i hay khong hop |
Buéce 2: Thue hién nhiém vu
HS: Nghién ctru SCD, lan luot tra 10i cac ciu hoi tir 1 dén 8. Viét chuong trinh thuc hién
theo yéu cau 9, 10 trén may tinh.

GV: Quan sat va trg gitip cac nhém HS. Hudng dan viét ham Buildgraph(fname).
Buéc 3: Bao cdo, thio ludn

HS: Tao tép Data.inp, chay chuong trinh quan sat két qua va bao cdo GV. GV: Quan st

——

bai lam cua nhiing HS da chay dugc trén may tinh.

Budéc 4: Két luan, nhan dinh:

GV nhén xét bai 1am cta cac nhom, cho diém cong v6i cac nhom lam t6t. Cung cb kién
thirc can ghi nhé.

HS: Ghi nh¢ chuong trinh vao vé.

+ MJdi dinh ctia d6 thi 1a 1 chuyén dé hoc tap.

+ Mdi canh cta 1 d6 thi 1a quan hé rang budc kién thirc (chuyén déi, chuyén dé 7)-

+ D0 thi 13 c6 hudng.

+ Kiém tra d0 thi c6 chu trinh khéng.

+ Mang status[v]=0 néu dinh v chwa duyét, =1 néu dinh v dang duyét, =2 néu dinh v da
duyé¢t xong.

+ Ham DFS_acyclic(Adj,s) tra vé gia tri True néu kiém tra ving duyét tir dinh s khong
c6 chu trinh. Nguogc lai gid tri False c6 chu trinh.
+ Ham Acyclic(V,Adj) kiém tra toan bo d6 thi xem ¢6 1 chu trinh nao khong, néu c6 tr
vé True, nguoc lai tra vé False.

+ Ham buildgraph(V, Adj) dung d6 thi biéu dién dudi dang danh sach ké Adj.

U™

[**8
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3. Hoat dong luyén tap

a) Muc tiéu: HS thong hiéu cac ham da xay dung va chinh stra dugc chuong trinh dap
g yéu cau bai toan.
b) Noi dung: Lam bai tép 1, 2 phan luyén tip SCD trang 74.
1. Ham kiém tra chu trinh ctia d thi trén con diing khong néu do thi ban dau 1a vo
hudng?
2. Viét lai ham kiém tra chu trinh DFS_acyclic(Adj,s) trong chuong trinh trén nhung str
dung phuong an khong d¢€ quy cua thuat toan DFS().
¢) San pham: Bai lam cua HS trong v& ghi hodc trén may tinh, dién thoai.
San pham du kién:
1. Ham kiém tra chu trinh ctia d0 thi khéng dung néu do thi ban dau la vé huéng. Ham
kiém tra trén chi 4p dung cho d thi c6 huéng. Vi do thi vo hudng can chi stra dé c6 thé
ap dung.
2. Ham DFS_acyclic(Adj,s) c6 thé viét lai néu str dung phuong 4an khong dé quy nhu sau:
Khi str dung thuat toan DFS khong d¢ quy, mang status s€ c6 ¥ nghia méi nhu sau:
- status[v] = 0 nén s chwa dugc duyét.
- status[v] = 1 néu s dd duoc duyét va vin dang nam trong ngin xép S cua 1énh duyét
theo chiéu sau.
- status[v] = 2 néu s da duoc duyét va di ra khoi ngan xép S.
def DFS_acyclic(Adj,s):
S=Stack()
push(S,s)
while not isEmptyStack(S):
V=top(5ﬂ
if status[v]=
status[v]
else:
pop(S)
status[v]=2
for u in Adj[v]:
if status[ul]==0:
push(S,u)
elif status[u]l==1:
return False

0:
1

7return True . ) )
d) T6 chue thyc hién: Giao ve nha lam bai, tiét sau goi mot s6 HS 1én bang chira bai. GV
goi 1 HS dung tai vi tri tra 101 bai 1.
Goi 2 HS 1én bang cung 1am bai 2 cac HS con lai mé vé GV kiém tra bai lam cua HS
trong v& ghi hodc bai trén may tinh, dién thoai da chuan bi tur tiét trudc.
Goi mdt s0 HS nhan xét bai trén bang.
GV: Nhéan xét, chay chuong trinh cho ca 16p quan sat két qua chuong trinh, cho di€m
nhitng HS lam bai tot.
HS: Lam bai trén may tinh, chay chuong trinh, ghi nhé vao vé néu lam sai.

4. Hoat dong van dung

a) Muc tiéu: HS van dung kién thuc d3 hoc vé d6 thi, thuét toan duyét chiéu sau chinh
sua, viét duoc chuong trinh kiém tra do thi c6 chu trinh hay khong bict do thi biéu
dién d6 thi dudi dang ma tran ké hodc danh sach ké.
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b) Noi dung: Lam bai tap 1, 2 SCD trang 74 phan van dung.

¢) San pham: Bai 1am cua HS trong vo ghi.

San pham dur kién:

1. Stra chwong trinh b sung thém théng bao néu hé thdng chuyén dé khong hop i thi in
diy céac chuyén dé c6 mau thuin vé kién thirc.

from Stack import *

def buildgraph(fname): f=open(fname,"r") n=int(f.readline()) Adj=[[] for i in range(n)]
V=[int(i) for i in range(n)]

for line in f: i,j=map(int,line.split()) Adj[i].append(j)

f.close() return V,Adj

def DFS acyclic(Adj,s): status[s]=1 push(S,s)

for v in Adj[s]:

if status[v]==1:

prev[v]=s # b6 sung thém danh sach prev[v]=s c6 nghia
trudc dinh v 1a dinh s

return False elif status[v]==0:

prev[v]=s

if not DFS_acyclic(Adj,v): return False

status[s]=2 return True

def Acyclic(V,Ad)):

for uin V:

if status[u]==0:

if not DFS_acyclic(Adj,u): return False

return True

# Ham in ddy cac chuyén dé mau thuin kién thic

def inpath(t): s=t; q=[] q.append(t)

while prev[t]!=s:

t=prev[t] # 1an ngugc mang prev ta tim dugc dudng di tir sOt
g-append(t) # luu thir ty cac dinh trong 1 chu trinh vao q

u=q[-1]

while q!=[]:

v=q.pop() print(v,"-->",sep="",end="")

print(u)

# chuong trinh chinh fi="data.inp" V,Adj=buildgraph(fi) status=[0]*len(V) prev=[None]*len(V)
S=Stack()

if Acyclic(V,Ad)):

print("Hé théng chuyén dé hoc tap hop 1i")

else:

print("Hé thong chuyén d& hoc tap khong hop 1i") t=pop(S)
print("déy cic chuyén dé c6 mau thuin:") inpath(t)

2. Chuong trinh kiém tra d6 thi c6 huéng G = (V,Ad)) c6 chu trinh hay khong, néu c6 thi
in ra chu trinh. D6 thi d€ bai cho biéu dién bdi danh sach canh.

from Stack import *

def buildGraph(fname):

""" P thi ¢ hudng nhap theo danh sach cac canh """ f = open(fname)
n = int(f.readline())

uigeli.xyz Trang 149



uigeli.xyz

V =i for i in range(n)] Adj = [[] for i in range(n)] for line in f:
i,j=map(int,line.split()) Adj[i].append(j)
f.close() return V,Ad;j

def DFS cycle(s): status[s] = 1 push(S,s)
for v in Adj[s]:

if status[v] == 0: prev[v]=s

if DFS cycle(v): return True

elif status[v] == 1: prev[v] = s return True
status[s] = 2 return False

def isCyclic():

for vin V:

if status[v] == 0:

if DFS_cycle(v): return True
return False

def printpath(t):

s=t; q=1I q.append(t)
while prev[t] |=s: t = prev[t] q.append(t)
u=q[-1]

while g !=[]:

V= qpop() print(V’"__>H’end — un)
print(u)

# Chuong trinh chinh fi ="vd2tr74.inp" V,Adj = buildGraph(fi)
n = len(V); status = [0]*n;prev = [None]*n S = Stack()

if isCyclic():

print("Db thi c6 chu trinh:") t = pop(S)

printpath(t)

else:

print("Dé thi khéng c6 chu trinh.")

d) T6 chtrc thyc hién: HS 1am & nha tir tiét trude, tiét sau GV goi mot sé HS 1én bang
chira bai.

GV goi 2 HS 1én bang 1am bai, cac HS con lai mé vo GV kiém tra bai lam ctia HS trong
v ghi hodc trén may tinh, dién thoai.

Goi mot s6 HS nhan xét bai 1am cua cac ban trén bang.

GV: Chay chuong trinh ctia HS 1én bang chita cho ca 16p quan sat két qua chuong trinh.
Cho diém nhitng HS 1am bai tot, goi mot sé HS chi ra 161 néu HS con méc phai, phan
tich cac cau 1énh trong chuong trinh gitip HS ciing ¢6 kién thic.

HS: Quan sat va ghi nhé vao vé néu 1am sai, 1am bai trén méy tinh, chay chuong trinh.

IV.  HUONG DAN VE NHA
- Ghi nh¢ kién thirc trong bai.

- Hoan thanh cac bai tap phan vén dung.
- Boc trude Bai 16. Ki thuat duyét do thi theo chiéu rong.

BAI 16. KI THUAT DUYET PO THI THEO CHIEU RONG
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Thoi gian thyc hién: 2 tiet

I. MUC TIEU

1. Kién thire

- Khai niém duong di va khoang cach (hay do dai) cia duong di.

- Thuat toan duyét dd thi theo chiéu rong.

2. Nang luc

- Nang luc chung:

- Ty chu va tu hoc: Chu dong hoc tap, tim hiéu ndi dung bai hoc.

- Giai quyét vin dé va sang tao: Tra 101 dwoc cac cau hoi, giai quyét dugc cac van dé vai
su hd tro ctia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét lya chon hinh thirc 1am viéc nhém véi quy mé phu hop véi
yéu cau va thyc hién tdt nhiém vu.

- Nang luc Tin hoc:

- Trinh bay duoc ¥ tudng cua duyét dd thi theo chiéu rong.

- M6 phdng dugc thuat toan duy¢t theo chiéu rong.

3. Phim chit

- Cham chi: Tich cuc tim toi va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh céc bai tip theo yéu cau ctia GV thong qua hé thdng cau hoi,
phiéu hoc tap, thong qua san pham.

IL. THIET BI DAY HQC VA HQC LIEU

- GV: Sach chuyén dé, SGV, tai liéu tham khao, may tinh, may chiéu.

- HS: Sach chuyén dé, vo ghi, may tinh, doc trudc bai 14. Ki thuat duyét dd thi theo
chiéu sau.

III. TIEN TRINH DAY HQC

1. Hoat dong 1: Khé&i dong

a) Muc tiéu: HS lam quen v6i y tuong cia thuat todn duyét dd thi theo chiéu rong va dy
doan céch thuc hi¢én cta thuat toan nay.

b) Noi dung: Quan sat d6 thi Hinh 16.1 va cho biét viéc duyét cac dinh cua d thi s&
dugc thyc hién nhu thé nao? Néu xuét phat tir dinh sb 0 sau khi duyét theo chiéu rong ta
duoc thi ty cac dinh duyét trong hinh 16.1b nhu thé nao?

- -

a) b)

Hinh 16.1. Duyét dé thi lan tod theo cac mirc.
¢) San phdm: Cau tra 10i ciia HS.
d) T6 chirc thyc hién: GV cho HS quan sat Hinh 16.1 SCP trang 75 va tra 10i cau hoi.
GV: Nhan xét cau tra 10i ciia HS, dé biét thir tw tham khi xuat phat tir dinh 0 chiing ta
cung tim hiéu ¥ tudng duyét do thi theo chiéu rong trong bai hoc hém nay.
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2. Hoat dong 2: Hinh thanh kién thirc

Hoat dong 2.1: Lam quen y twéng ciia thuit toan duyét dé thi theo chiéu rong

a) Muc tiéu: HS biét va hiéu dugc ¥ tudng cua duyét dd thi theo chiéu rong (BFS) va
thuc hién duoc viée duyét dd thi thu cong.

b) No1 dung: HS hoan thanh phiéu hoc tap s6 1.

nTTTrT ASh & raVYal

rorcyu rnoyuc 11‘\1’ OU 1 ’ .
1. HS nghién ctru SCD trang 75 tl}iét lap bang sau va dién céc thong tin vao céc cot.
Thyc hién duyét chiéu rong cho do thi hinh 16.1b. Bang cac dinh duoc duyét theo chicu
rong, xuat phat tir dinh 0.
Mirc Cac dinh dugc duyét Ghi chu
0 0 Mirc 0 chi c6 ding dinh xuét phat ban|dau 0
O
2 e
3 e
e
S e
2. Thr ty cac dinh dug(; dqyét 1a? )
3. Cho 2 dinh s va f. Néu ton tai duong di tir s —>f khoang cach tir s —>f'la 16n nhat hay
nho nhat?
Ciing co kién thirc .
1. Ménh d¢ sau dung hay sai? Gia str goi BFS(Adj,s) la chuong trinh duyét do thi theo
chi€u rong bat dau tir dinh s. Khi d6 v6i moi dinh v thudc V, ham BFS(Adj,s) s€ duyét
qua dinh v khi va chi khi ton tai duong di tir s dén v. ‘
2. Tra 161 cac cau hoi dl_ra’trén do thi Hinh 16.2. a) Cac dinh ké voi a 1:21 dinh nao? b)
Khoéng c{lch tur dinh a dén e l1a bao nhiéu? ¢) Néu thuc hi@n duyét,dé thi theo chiéu
rong bat dau tir dinh a thi tht tw cac dinh dugc duyét c6 thé nhu thé nao.
¢) San pham Hoan thanh phiéu hoc tap s6 1.
Sén pham duw Kién:
Ve Cac dinh dugc duyét Ghi chu
0 0 Mirc 0 chi c6 diing dinh xut phat ban dau 0
1 1,2,6,9 Cac dinh ké v6i dinh 0
2 3,4,7,8 Céac dinh ké v6i dinh 2, 6, 1 va chua tham
3 10 K& voi dinh 4 va chua tham Puong di tir 0: 0
—4 —10
4 S Ké véi dinh 10 va chua thim
Duong di tr 0: 0 56 >4 —10 55
5 Khong c6 Dimng tim kiém

Thir tr duyét1a:012693478105.
Duong di tir dinh dinh 0 dén dinh 5 c6 2 duong dila: 0 56 -4 510 »5va 0 -2 -3
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—>4 —>10 5.

Trong d6 0 -6 —4 —10 —5 1a dudng di ngan nhat (qua it canh nhat)
Thuét toan duyét chiéu rong luén cho dudng di ngan nhat tir s —f néu ton tai duong di.
Ghi nhé: Vi dinh s bat ki, ¥ tudng cua thudt toan duyét dd thi theo chiéu rong Xuét phat
tr dinh s 1a s€ 1an lugt duyét cac dinh theo tirng murc hay theo khoang céch tir dinh s dén
dinh duogc duyét.
Ciing co kién thirc
1. Ménh dé nay ding. Céach chiing minh tuong tu nh
2.a) Cac dinh ké véidinhalab, c.
b) Khoang céch tir a dén e 1a 3 (di qua cac dinh c, h, e ,
c) T}}ﬁ' tu duyét cac dinh tras€ la: a, b, c,d, f, h, e, g. .
d) To6 chuc thuc hién: Chia 16p thanh 6 nhom, cac nhoi h
hoc tap so 1. . ] . , Hinh 16.2
GV: Phat phiéu hoc tip sd 1 cho cic nhém nehién ¢ty SCP v hoan thanh phiéu hoc tip
§g3 1 ] r v 3 o O r v o o
Buéce 2: Thye hién nhiém vu
HS: Thao luan theo nhém, nghién ctru SCP lan lugt hoan thanh phi€u hoc tap s6 1. GV:
Quan sat va trg giap cac nhom HS.

Budc 3: Bao cao, thio luan

HS: Hoan thanh phiéu hoc tap s6 1.

GV: Chiéu san pham cho ca 16p quan sat so sanh két qua cac nhém, kiém tra vé ghi cta
mot sd HS.

Goi mot sd HS dai dién cac nhom dtrng tai vi tri tra 161 cau hoi cing ¢b kién thuc 1, 2
SCD trang 76.

Buéc 4: Két luin, nhian dinh

GV nhan xét bai lam cua cac nhom. Cung ¢ kién thirc can ghi nhé. HS: Ghi nhé kién
thire ¥ tuong duyét theo chiéu rong.

GV: Panh gia cho diém mot sé HS lam ding cau héi cung cb 2.

Chia sé bai lam ciia HS 1én may chiéu cho ca 16p cing quan sat, nhimg HS 1am chuwa
ding rat kinh nghiém.

Hoat dong 2.2: Tim hiéu thuit toan duyét theo chiéu rong (BFS)
a) Muc tiéu: HS biét va thuc hién dugc thuat toan, chuong trinh duyét do thi theo chiéu
rong su-dung hang doi.

b) Noi dung: Quan st va thao luan tim hiéu thuat toan duyét chidu rong trén do thi vo

huéng tra 10i cac cau hoi trong phiéu hoc tap sb 2.

PHIELLHOC TAP SO
PHIEU HOCTAP SO 2

(B

STT Queue . dequeue Mark Trang thai

Mang mark[iyidung C SEE AR 5
Viét ham BIJS(Adl s)|Va giai thich ¥ nghia cic dong 1énh trong ham

1v1cuk[0]--TI'ue

[«

—

Diémvao ch@ rong reng bang saw ki thyre ignm duyét theo chiuTong:
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Thi tu cac dimrda thimm o thé mo?
Dé duyét toan bod cac dinh cia d6'thi' (V. ‘Adj) diing ham nao?|"""" I R
Ham buildgih co sdrteh@rg? Xay dung ham d6 nhu thé naop
Cac ham Queue; enquene va dequeue co v nghia gi? LAy cac ham may o dau?

uigeli.xyz

O T A

~7

R

Ciing co kién thirc

1. Thtr tu cac dinh c6 trong danh sach dinh ké Adj c6 anh hudng dén thir tu cac dinh
duoc danh dau trong thuat toan duyét theo chiéu rong hay khong?

2. Cho d6 thi Hinh 16.4. Néu thuc hién duyét theo chiéu sau va chiéu rong bét dau tir
dinh a thi thir ty cac dinh dwoc duyét s& nhu thé nao?

T)_j% &

Hinh 16.4

¢) San pham: Viét duoc ham duyét chiéu rong cho d thi v hudng.

San pham dy kién:

Dung mang mark[v] =True dé danh diu cac dinh da duyét, ban dau thiét lap
mark[v]=False v&i moi dinh veV.

Ham chinh duyét theo chiéu rong dugc mo ta nhu sau:

1 def BFS(Ad;,s):

2 Q=Queue()

3 enqueue(Q,s) # day dinh s vao hang doi Q

4 while not isEmptyQueue(Q):

5 v=dequeue(Q) # 1ay dinh v tir hang doi ra

6 if not mark[v]:

7 mark[v]=True # Danh dau dinh v di thim

8 print(v, end="") # In ra thir ty cac dinh dugc duyét

9 for u in Adj[v]:

10 enqueue(Q,u) # dua tAt ca cac dinh 13 ké cua v vao hang doi

Ham dugc thiét 1ap dé duyét bat dau tir dinh s chwa duoc danh dau. Khi bat dau, hang
doi Q duoc thiét 1ap va s duoc dua vao Q tai dong 2 va 3. Thao tac duyét theo chiéu
rong dugc thyc hién tai vong lap 4. Vong lap nay s€ thuc hién cho dén khi Q rong Lan
luot lay v ra khoi Q, néu v chua dugc danh diu thi danh diu v va dua cac dinh ké cta v
vao hang doi Q.
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graph.inp
11
269

8

7]

hoB W

W o [ =S WU N T S

Lo S S v B S R S T v v R S
fan]

)
8
q

Hinh 16.3. Bé thi va di¥ liéu danh sach ké

186 4 5
Ham thyc hién thuat toan duyét theo chiéu rong trén toan bo do thi G. Néu bo dir lidu
dau vao cua dd thi 1a (V, Adj) thi ham duyét s& c6 dang BFS_Traversal(V,Adj).
def BFS_traversal(V,Adj):
for s in V:
if not mark[s]:
BFS(Adj,s)

Doan chuong trinh sau mo ta phan thiét 1ap thong tin ban dau ciia do thi, sau d6 thuc
hién thuat toan duy¢t theo chiéu rong trén toan bo do thi G:

fname="graph.inp"
V,Adj=buildgraph(fname)
mark=[False]*1len(V)
BFS_traversal(V,Adj)
Chu ¥ ham buildgraph(fname) dung db thi dudi dang ma tran ké, dir liéu nhap vao biéu
dién dudi dang ma tran keed, Cac ham enqueue va dequeue dugc goi trong thu vién
Queue di hoc trong Bai 4. Kiéu dit liéu hang doi.
from Queue import *
def buildgraph(fname):

f=open(fname,"r")

n=int(f.readline())

V=[int(i) for i in range(n)]

Adj=[[] for i in range(n)]

for line in f:

c=[int (x) for x in line.split()]
for k in range(1,len(c)):
Adj[c[e]].append(c[k])

return V,Adj
Nhic lai cac ham trong Queue da xay dung:
+ Queue dé khoi tao hang doi rong.
+ enqueue(Q,s) dung dé thém s vao cudi hang doi.
+ dequeue(Q) dung dé 1ay ra va tra vé phan tir & dau cua hang doi Q.

uigeli.xyz Trang 155



uigeli.xyz

def Queue():
return []
def enqueue(Q,x):

Q.append(x)
def isEmptyQueue(Q):

return len(Q)==0
def dequeue(Q):

if isEmptyQueue(Q): 3

raise ValueError('Hang doi réng khéng thé thuc hién dugc')

else:return Q.pop(8)
def front(Q):

if isEmptyQueue(Q): )

raise ValueError('Hang dgi rong khong thé thyc hién dugc')

else:return Q[@]
Ghi nho: Thuat toan duyét dd thi theo chiéu rong bt dau tai dinh s s& lan luot duyét cac
dinh c6 duong di tir s v6i sO canh lan luot 1a 0, 1, 2,... Thuat toan BFS c6 cau tric
dieu khién tuong ty nhu thuat todn duyét khong d¢ quy theo chiéu sau DFS, trong d6 st
dung hang doi thay thé cho ngan x&p.
Ciing co kién thurc
1. Thir ty cac dinh c6 trong danh sach dinh ké Adj c6 anh hudng dén thu ty cac dinh
dugc danh dau trong thudt toan duyé¢t theo chiéu rong.
2. — Duyét theo chicu sau bat dau tir a thi tht ty duyét nhu sau: a, b, c, d, g, f, e.
— Duyé¢t theo chiéu rong bat dau tir a thi thir tw duyét cac dinh sé nhu sau: a, b, e, c, f, d,

g.

(O—® fi/x@
\&/ '@ \Z)

Hinh 16.4

d) T churec thuc hién: Chia 16p thanh 6 nhém, cdc nhom thao luan va tra 161 cac cau héi.
Hoat dong cia GV va HS

wéctChuyén giao mhitnr v

V: Yéu ciu cac nhom nghién ciru SCD trang 77. 78 hoan thanh phiéu hoc tap sb 2.

wée 2: Thye hién nhi€ém vu

S: Thao ludn theo nhém, nghién ctru SCb lan luot tra 101 cac cau hoi trong phiéu hoc tap sd
V: Quan sat va tro giup HS.

wéc 3: Bao cdo, thao luan

V: Goi lan lugt mot s6 HS tra 10 cac cau hoi trén.

wéc 4: Két luin, nhan dinh

GV nhan xét cac cau tra 101, Viét chuong trinh hoan chinh duyét theo chiéu rong BFS voi dd tl
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HS: Ghi nhé thuat toan duyét theo chiéu rong va chuong trinh cai dt duyét theo chiéu rong.
GV: Chua y khi goi ham duyét theo chiéu rong sé sir dung ngin xép dé dua cac dinh
chua tham vao hang doi, dinh nao lay ra s€ danh dau da tham, nén khai thac cdc ham

trana thir vidan Mnene A3 vav dirno trana hai 4

3. Hoat dong luyén tap

a) Muc tiéu: HS viét duoc ham dung duoc dd thi biéu dién duge dd thi dudi dang ma
tran ké, danh sach ké. Viét duoc chuong trinh trong d6 ham BFS sir dung ma tran ké,
danh sach ké.

b) No6i dung: Lam bai tap 1, 2 phan luyén tap SCP trang 79.

1. Viét lai ham BFS() in ra cac dinh di duyét. Ap dung vao d0 thi trong bai dé kiém tra
thir tu cac dinh da duyét c6 ding nhu phan mé phong thii cong cac hoat dong trén khong.
2. Viét lai ham BFS() duyét theo chiéu rong nhung st dung dit liéu 13 ma tran ké A cua dd
thi.

¢) San pham: Bai lam ctia HS trong v ghi hodc trén may tinh, dién thoai.

San pham dy kién:

Bai luyén tap 1, SCD trang 79.

from Queue import * fhame="graph.inp"

def buildGraph(fname):

""" Thiét 1ap d6 thi theo dit liéu danh sach dinh k& """ f = open(fname)
n = int(f.readline())

V =i for i in range(n)] Adj = [[] for i in range(n)] for i in range(n):
line = [int(x) for x in f.readline().split()] Adj[i].extend(line[1:])
f.close() return V,Ad;j

def BFS(s):

stt=0

Q = Queue() enqueue(Q,s)

while not isEmptyQueue(Q): stt =stt + 1

print(stt,":"," "*(3-len(str(stt))),sep = "",end ="") st = str(Q)
print(st + " "*(30 - len(st)),end ="") v = dequeue(Q)
print(v, " "*(10-len(str(v))), end ="") if not mark[v]:
mark[v] = True print(v,end =" ") for u in Adj[v]:
enqueue(Q,u)

else:
print("--",end = "") print()

# Chuong trinh chinh

V,Adj = buildGraph(fname)

n = len(V)

mark = [False]*n

print("Stt Hang doi dequeue Danh diu")
[ L ——— ") BFS(0)

Bai luyén tap 2 SCD trang 79.

def BFS(s):
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Q=Queue() enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

if not mark[v]: mark[v]=True print(v, end="")

for u in range(len(A)):

if A[u][v]==I: enqueue(Q,u)

Chu y 0 thi khi dung phai biéu dién dudi dang ma tran k& Chuong trinh day di in ra thir ty cac
dinh duyét

from Queue import *

def buildgraph(fname): f=open(fname,"r") n=int(f.readline()) V=[int(i) for i in range(n)] A=[]
for i in range(len(V)):

c=[int (x) for x in f.readline().split()] A.append(c)

return V,A

def BFS(s):

Q=Queue() enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

if not mark[v]: mark[v]=True print(v, end="")

for u in range(len(A)):

if A[u][v]==L1: enqueue(Q,u)

—

fname="graph.inp" V,A=buildgraph(fname)

for u in range(len(V)): print(Afu])
mark=[False]*(len(V)+2) BFS(0)

d) T chirc thuc hién: Giao vé nha lam bai, tiét sau goi Ién bang chira bai.

GV goi 2 HS 1én bang cung lam bai 1, 2 HS 1am bai 2 cac HS con lai m¢ vo, may tinh,
dién thoai GV kiém tra chuan bj bai lam ctia HS & nha.

Goi mot s6 HS nhan xét bai trén bang.

GV: Nhan x¢t, chay chuong trinh cho ca 16p quan sat két qua, cho diém nhimg HS 1am
bai tot.

4. Hoat dong van dung

a) Muc tiéu: HS véan dung kién thtrc d3 hoc vé d6 thi viét dugc chuong trinh kiém tra
xem d0 thi G ¢6 chu trinh hay khong, Kiém tra xem c6 ton tai duong di tir s dén t hay
khong néu c6 chi ra hanh trinh di qua cac dinh tir s dén t.
b) N6i dung: Lam bai tap 1, 2 SCD trang 79 phan van dung.
1. Cho don db thi v6 huéng G = (V, E). Sir dung thuét toan duyét theo chiéu rong BFS,
viét chuong trinh kiém tra xem G c6 chu trinh hay khéng. Chu trinh (cycle) & day duoc
hiéu 12 mot duong di khép kin, dinh xuit phét tring v6i dinh két thuc. Can thiét lap
ham dang Acycle(G), ham tra lai True néu G khong c6 chu trinh, ngugc lai ham trd lai
False.
2. Cho don dd thi G = (V, E) v6 huéng hoac c6 hudng. Cho trude hai dinh batkisvat.
Viét chuong trinh kiém tra xem c6 ton tai duong di tir s dén t hay khong. Néu co thi
chuong trinh can chi ra day cac dinh tuong Gmg trén duong di tir s dén t, noi cach khac
chuong trinh can chi ra mot day cac dinh vo, vi,..., vk sao cho: (vi-1, vj ) 1 canh cta do
thi voij=1, 2,..., k; s =vo, t = vk.
¢) San phém: Bai lam cua HS trong mdy tinh, dién thoai hoac v ghi.
San pham dur kién:
Bai 1 Véan dung trang 79: Dé kiém tra do thi c6 chu trinh khong ding 2 mang mark][]
va prev|[] c6 y nghia nhu sau:
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- mark[] dung dé dénh dau cac dinh di duyét, mark[v] = True khi va chi khi dinh v da
duoc duyét.

- prev[] dung dé danh dau dinh phia trudc trong qua trinh duyét. Vi du néu ching ta di
theo mot canh tir dinh v dén u (u bit budc 1a dinh ké cua v), khi d6 dit prev[u] = v voi
¥y nghia trong duong di hién thoi, v ding trude u.

Y tudng ciia thuat toan phat hién chu trinh nhu sau: BFS(s). bt du tir s. Trone aua
trinh duyét, cac dinh duoc duyét sé dugce danh ddu mark[]
duyét thi prev[v] chi ra dinh ding trudc v trén duong di . -.\.
trinh duyét, vi du tir dinh v, gip dinh ké u ma -7

mark[u] = True, tic 14 d c6 1 dudng di tir s dén u. Néu u

prev[v] (xem hinh bén) thi suy ra da c6 mot duong di khg previv]
duong di tir s dén u qua v, chung ta thu dugc chu trinh. TU ~ '_—’/
trinh theo BFS. v

from Queue import * u

def buildgraph(fname): f=open(fname,"r") n=int(f.readline()) V=[int(i) for i in range(n)]
Adj=[[] for i in range(n)] for line in f:

c=[int (x) for x in line.split()]

for k in range(1,len(c)): Adj[c[0]].append(c[k])

return V,Ad]

def BFS cycle(s): Q=Queue() enqueue(Q,s) mark[s]=True

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)

elif prev[v]!=u: return True

return False def isCycle():

for vin V:

if not mark[v]:

if BFS cycle(v): return True

return False

fhame="graph.inp" V,Adj=buildgraph(fnhame) n=len(V) mark=[False]*n prev=[None]*n
if isCycle():

print("Db thi c6 chu trinh")

else:

print("Db thi khong c¢6 chu trinh")

Bai 2. Van dung SCD trang 79

Xay dung ham xtr li chinh 1 FindPath(s,t), ham s& kiém tra xem c6 duong di tir dinh s
dén dinh t hay khong, néu co sé& thong bao duong di tir s dén t, nguoc lai thong béo
khong ton tai duong di. Dé ton tai duong di tir s —t thi pre[t] !=-1.

from Queue import *
def buildgraph(fname):
""" P thi da cho biéu di€én danh sich canh"""

f=open(fname,"r") n=int(f.readline()) V=i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split()) Adj[i].append(j)
Adj[j].append(i) f.close()

return V,Adj
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def BFS(s):

Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)
def FindPath(s,t): BFS(s)

if prev[t]==-1:

print('Khong ton tai dudng di tir dinh',s,'dén dinh 't)
else:

q={]

g.append(t)

while prev[t]!=-1: t=prev[t] q.append(t)

while q!=[]:

v=q.pop()

if len(q)>0:

print(v,"-->",end="")

else:

print(v)

# chuong trinh chinh fhame="vd2tr79.inp" V,Adj=buildgraph(fname) n=len(V) mark=[False]*n
prev=[-1]*n

s,t=map(int,input('nhdp vao 2 dinh s.t:").split()) FindPath(s,t)

d) T chuc thuc hién: HS 1am & nha, tiét sau GV go1 4 HS lén bang chira bai, trong do6
hai HS lam bai 1, hai hoc sinh lam bai 2 trén may tinh, chiéu chuong trinh cho ca 16p
quan sat nhan xét.

GV: Goi mot sé HS nhén xét, danh gia, chay chuong trinh cho HS quan sat két quéa goi
mot sd HS giai thich ¥ nghia cac cdu 1énh, cdc ham dé HS hiéu chuong trinh.

HS: Ghi nhé vao vé néu 1am sai.

IV.  HUONG DAN VE NHA

- Ghi nh¢ kién thire trong bai.

- Hoan thanh cac bai tap phan vén dung.

- Poc trudce bai 17. Thuc hanh duyét db thi tong hop.

BAI 17. THUC HANH DUYET PO THI TONG HQP

Thoi gian thuc hién: 2 tiét thire hanh

I. MUC TIEU

1. Kién thirc

- Thuat toan duy¢t dd thi theo chiéu rong.

- Mot s6 tmg dung thuc té cua duyét d thi theo chiéu rong.

2. Nang luc

- Nang luc chung:

- Ty chu va tu hoc: Chu dong hoc tép, tim hiéu ndi dung bai hoc.

- Giai quyét van dé va sang tao: Tra 1oi duoc cac cau hoi, giai quyét duoc cac van dé véi
su hd trg ciia cong nghé thong tin va truyén thong.

- Giao tiép va hop tac: Biét Iya chon hinh thirc 1am viéc nhém véi quy mé phu hop véi
yéu cAu va thyc hién tdt nhiém vu.

- Nang lyc Tin hoc:
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- Thyc hanh duyét do thi theo chiéu rong.

- Thyc hanh tng dung ki thuat duyét dd thi trong mat s6 bai toan thuc té.

3. Pham chit

- Cham chi: Tich cuc tim toi va sang tao trong hoc tap.

- Trach nhiém: Hoan thanh nhiém vu, cac bai tép theo yéu cau ciia GV thong qua san
pham.

IL. THIET BI DAY HQC VA HQC LIEU

- GV: Séch chuyén dé, SGV, tai liéu tham khao, may tinh, may chiéu.

- HS: Sach chuyén &, v& ghi, may tinh, doc trudc Bai 17. Thyc hanh duyét do thi
tong hop.

I11. TIEN TRINH DAY HQC

1. Hoat dong 1: Khéi dong

a) Muc tiéu: HS thay dugc cic ing dung cua thudt toan duyét dd thi theo chiéu rong.
b) Noi dung: HS héy trao ddi, thao luén va tra 10i cau hoi sau:

Thuét toan duyét theo chiéu rong dugc tmg dung giai quyét cac bai toan nao?

¢) San pham: Cau tra 10i cua HS.

d) T6 chirc thyc hién: HS théo luan va tra 10i.

GV: Nhan xét cau tra 101 cia HS, cing ) ung dung cua thuat toan duyét dd thi theo
chidu rong vao cac bai toan: Tim dudng di ngin nhat.

2. Hoat dong 2: Hinh thanh kién thirc

Nhiém vu: Tim duwdng di xe dap

a) Muc tiéu: HS tim hiéu, trao d6i dé hiéu bai toan can giai quyét.

b) Noi dung: Viét chuong trinh giai bai toan sau:

Céc ban HS 16p em (duoc danh sb tir 0 dén n — 1) c6 nha & trai rong khép thanh phd.
Trong thanh phd c¢6 nhitng duong di chi danh cho xe co gidi, nhung cling ¢6 dudng di
danh cho xe dap. Cac ban HS 16p em chi biét di xe dap. Dir licu dau vao gdm hai tép.
Tép Danh-sach.inp sé& luu tén cac ban trong 16p, tén mdi ban ghi trén mot dong. Tép thu
hai, xe-dap.inp mé ta cac con dudng co thé di xe dap tir nha mot ban trong 16p dén nha
ban khac. Tép nay ciing c6 nhiéu dong, mdi dong 13 hai sb tu nhién i, j cach nhau boi
déu cach, chi ra tir nha ban thtr i c¢6 thé di xe dap duoc dén nha ban j. Cac dudng di xe
dap nay 14 hai chiéu.

Tép danh sach 16p hoc Danh-sach.inp bat dau 14 sé ty nhién n, n dong tiép theo mdi dong
1a tén cua cac ban HS trong 16p. Tép luu thong tin cac duong di xe dap xe-dap.inp co
dong dau tién 13 sd tu nhién n, cac dong tlep theo, moi dong chi mét duong di bang xe
dap giira hai ban HS trong 16p dwoc md ta bang hai s tw nhién cach nhau boi ddu cach.

Danh-sach.inp

6

Hoa Xe-dap.inp
Vinh 6

L& 81

Quan 13

Quang 23

Van 45
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Yéu cau cta bai toan sau khi nhap dit liéu nhu sau:

— Nhap tir ban phim hai s6 ty nhién i, j (0 <i<j <n — 1), hai s6 nay sé& twong tng
véi hai HS trong 16p.

- Thong bédo co cach di xe dap tir nha ban thir i dén nha ban tht j hay khong, néu co
thi ghi ra diy cac duong di lan lugt tir nha ban tht i, di qua mot s6 nha ban khéc, cudi
cung dén duoc nha ban thir j. Trong vi du trén, néu nhapi=0,j=2thi két qua thé hién
duong di xe dap nhu sau:

Hoa —»Vinh —->Quan —Lé

Con néu nhap hai chi s6 i =0, j = 5 thi két qua s& thong bao nhu sau: Khong ton tai
duong di xe dap tir nha ban Hoa dén nha ban Van.

c) San pham Chuong trinh HS viét trén may tinh.
San pham duw Kién:

from Queue import * fname="danhsach.inp" fxe="xedap.inp"

def buildgraph(fxe): f=open(fxe,"r") n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split()) Adj[i].append(j)

Adj[j].append(i) f.close()

return V,Ad]

def BFS(Adj,s): Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)

def printpath(s,t):

if t==s:

print(names[s],end="")

else:

if prev[t]==None:

print("khéng ton tai duong di")

else:

printpath(s,prev[t]) print("-->",names[t],end="")
def getnames(fname): f=open(fname,"r",encoding="UTF-8") n=int(f.readline())
names=| |

for i in range(n): names.append(f.readline().strip())
f.close() return names

# chuong trinh chinh names=getnames(fname) V,Adj=buildgraph(fxe) n=len(V)
mark=[False]*n # khoi tao mang False

prev=[None]*n # khdi tao mang prev s,t=map(int,input("Nhap s thir ty ctia hai
HS").split()) BFS(Adj,s)

printpath(s,t)

d) T6 chtre thyc hién: 2 HS mot nhém, 1am bai trén may tinh.

A d b r
Il"a. t d""g cua (%& va llS Bl]llc l. (flluyEll glau lllllt:lll vu

GV Yéu cau tat ca HS doe va thye hién nhiém vy SCD trang 80, néu cau hoi cho HS.
1. Mbi tén HS 1a 1 dinh hay 1 canh cta db thi?

2. MS duong di bang xe dap giita hai ban trong 16p ¢6 1a 1 canh trong d thi khong?
3. Do thi 1a ¢6 hudng hay v hudng.
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4. Bé kiém tra xem c6 di xe dap dugc tir nha ban thtr i dén nha ban thtr j khong phai lam
thé nao?

5. Bé duyét cac dinh cta dd thi ding thuat toan duyét nhu thé nao?

6. Méang mark([v], prev[v] c6 y nghia la gi?

7. Haim BFS(Adj,s) dung dé lam gi?

8. Ham printpath(s,t) dé lam gi?

9. Ham getnames(fname) dé 1am gi? Lénh strip() co tac dung gi?

9. Viét ham buildgraph(fname) dé dung do thi

10. Viét chuong trinh in ra thong bao duong di hodc théng bao khong ton tai dudng di.
Buwdc 2: Thue hién nhiém vu

HS: Nghién ctru SCD, 1an luot tra 10i cac cau hoi tir 1-> 8. Viét chuong trinh thyc hién
theo yéu cau 9, 10 trén may tinh.

GV: Quan sat va trg gitp cac nhém HS.

Budc 3: Bao cao, thio luan

HS: Tao tép Danhsach.inp, xedap.inp chay chuong trinh quan sat két qua va bao cdo GV|.
GV: Quan sat bai lam cua nhitng HS da chay dugc trén may tinh.

Budc 4: Két luan, nhan dinh

GV nhan xét bai 1am cua cac nhom, cho diém cong véi cac nhoém lam tbt. Cung b kién
thirc can ghi nho.

HS: Ghi nh¢ chuong trinh vao vo.

+MQi dinh cua d6 thi 1a 1 HS.

+ Mdi canh ctia 1 d6 thi 1a mot duong di bang xe dap gitta hai ban trong 16p.

+ PO thi 14 vo hudng.

+ THuat foan duyet theo chieu rong.

+ Mang mark[v]=False néu dinh v chua duyét, =True néu dinh v di duyét.

+ prev[v] =u ¢ y nghia 1a lyu dinh trudc cia v 1a dinh u, néu trudc v khong c6 dinh nao
s€ nhan gia tri None.

+ Ham BFS(Adj,s) dung dé duyét theo chiéu rong bat dau tir dinh s.

+ Ham printpath(s,t) dé in ra duong di tir dinh s téi dinh t trong d6 c6 ding mang names]
de luu tén HS.

+ Ham getnames(fname) dé doc dir liéu tir tép danhsach.inp luu tén HS vao mang names.

5 p \
+ T Anh otrinl\ A5 vnd rde lthadano trano & A5 va can tAn

3. Hoat dong luyén tap

a) Muc tiéu: HS thong hiéu cac ham d viét trong nhiém vy Tim dudng di xe dap chinh
stra, bo sung thém vao chuong trinh dap ng yéu cau bai toan.

b) Noi dung: Lam bai tap 1, 2 phan luyén tap SCP trang 82.

1. Stra lai phan nhap dit liéu hai HS: s& nhap tryc tiép tén hai HS, kiém tra cac tén nay
c¢6 nhap diing khong va thuc hién yéu cau nhu trong chuong trinh trén.

2. Viét lai ham BFS() trong chuong trinh trén nhung sir dung ma trin k& A thay thé cho
danh sach k& Adj.

¢) San pham: Bai lam ctia HS trong v ghi hodc trén may tinh, dién thoai.

Sén phﬁm dur Kién:

Bai luyén tap 1 SCD trang 82.

Viét ham nhapdl dé nhép vao tén cta timg HS, sau d6 kiém tra xem tén nhap véao co
trong danh sich khong dung 1énh d1=names.count(hs1) néu hsl c6 mit trong names s&
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cho két qua >0, néu khong c6 mit s& cho két qua =0. Néu c6 mit trong danh sach ta s&
dung Iénh names.index(hs1) dé tim vi tri xuat hién trong names dé goi ham BFS.

def nhapdl(names):

hs1=input("Nhap tén HS thtr nhat:") hs2=input("Nhap tén HS thi hai:") d1=names.count(hs1)
d2=names.count(hs2)

if d1==0 or d2==0: return -1, -1

else:

i=names.index(hs1) j=names.index(hs2) return i,j

code chuong trinh day du.

from Queue import * fname="danhsach.inp" fxe="xedap.inp"
def buildgraph(fxe): f=open(fxe,"r") n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split())

#print(i,j) Adj[i].append(j)

Adj[j].append(i) f.close()

return V,Adj

def BFS(Adj,s): Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)

def printpath(s,t):

if t==s:

print(names[s],end="")

else:

if prev[t}]==None:

print("Khéng ton tai duong di")

else:

printpath(s,prev[t]) print("-->",names[t],end="")

def getnames(fname): f=open(fname,"r",encoding="UTF-8") n=int(f.readline())
names=| |

for i in range(n): names.append(f.readline().strip())

f.close() return names

def nhapdl(names):

hs1=input("Nhap tén HS thir nhét:") hs2=input("Nhap tén HS thir hai:") d1=names.count(hs1)
d2=names.count(hs2)

if d1==0 or d2==0: return -1, -1

else:

i=names.index(hs1) j=names.index(hs2) return i,j

# chuong trinh chinh names=getnames(fname) V,Adj=buildgraph(fxe) n=len(V)

mark=[False]*n prev=[None]*n s,t=nhapdl(names) if s!=-1 and t!=-1:
BFS(Adj,s) printpath(s,t)

else:

print(" Tén nhap khdéng c6 trong danh sdch HS")

Bai luyén tap 2 SCD trang 82
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Dé duyét BFS sir dung ma tran ké thi trong ham dyng d6 thi buildgraph() phai biéu dién
d6 thi dudi dang ma tran k& A[u][v]=1 néu dinh u va v k& nhau, A[u][v]=0 néu u va v
khong ké vé6i nhau.

Ham BFS() str dung ma tran ke.

def BFS(A,s):

Q=Queue() mark[s]=True enqueue(Q,s)

while not isSEmptyQueue(Q): v=dequeue(Q)

for u in range(len(A)):

if Alu][v]==1:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q.,u)

Code chwong trinh diy di

from Queue import * fname="danhsach.inp" fxe="xedap.inp"

def buildgraph(fxe): f=open(fxe,"r") n=int(f.readline()) V=[i for i in range(n)]
A=[[0 for i in range(n)] for j in range(n)]

for line in f: i,j=map(int,line.split()) A[i][j]=1

Afjllil=1

f.close() return V,A

def BFS(A,s):

Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in range(len(A)):

if A[u][v]==1:
if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)

def printpath(s,t):

if t==s:

print(names[s],end="")

else:

if prev[t}]==None:

print("khong ton tai duong di")

else:

printpath(s,prev[t]) print("-->",names[t],end="")

def getnames(fname): f=open(fname,"r",encoding="UTF-8") n=int(f.readline())
names=|]

for i in range(n): names.append(f.readline().strip())

f.close() return names

# chuong trinh chinh names=getnames(fname) V,A=buildgraph(fxe) n=len(V) mark=[False]*n
prev=[None]*n

s,t=map(int,input("Nhap sb thtr tu ctia hai HS").split()) BFS(A,s)

printpath(s,t)

d) T chirc thue hién: Giao vé nha lam bai, tiét sau 201 mot s6 HS 1én bang chira bai. GV
go1 2 HS 1én bang lam bai 1.

Goi 2 HS 1€n bang cung lam bai 2 cac HS con lai m¢ vo GV kiém tra bai lam cua HS
trong vo ghi hodc bai trén may tinh, dién thoai da chuan bi tur ti€t trudce.

Goi mot s0 HS nhan xét bai trén bang
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GV: Nhan x¢ét, chay chuong trinh cho ca 16p quan sat két qua chuong trinh, cho diém
nhitng HS lam bai tot.
HS: Lam bai trén may tinh, chay chuong trinh , ghi nh¢ vao vé néu lam sai.

4. Hoat dong van dung

a) Muc tiéu: HS véan dung kién thirc d3 hoc vé db thi, thudt toan duyét chiéu sau chinh
sira, viét dugc chuong trinh kiém tra d6 thi ¢6 chu trinh hay khong biét do thi biéu
dién d6 thi dudi dang ma tran ké hodc danh sach ké.

b) No1 dung: Lam bai tap 1, 2 SCD trang 82 phan van dung.

1. B6 sung thém yéu cau ctia nhiém vu trén nhu sau: C6 hay khong hai ban HS trong 16p
ma khong thé di xe dap tir nha ban nay dén nha ban kia. Néu c6 thi thong bao tén hai
ban HS do.

2. Thiét 1ap ham printpath(s,t) khéng dé quy c6 tinh ning twong tw ham cing tén
trong chuong trinh trén.

¢) San pham: Bai lam ctia HS trong v ghi hodc trong may tinh, dién thoai.

San pham du Kién:

Bai van dung 1 SCD trang 82.

Huéng din: Dé kiém tra xem c6 hai HS nao d6 khong thé di xe dap dén nha nhau. Ta
xdy dung ham check() dé kiém tra. Vi 2 HS nao dé trong 16p thuc chat 13 ta phai
duyét tit ca cac truong hop nén se[0,n-1] va te[0, n-1] v6i mdi lan duyét phai khai tao
lai mang mark va prev, va goi BFS(s).

Néu s!=t va prev[t]=-1 thi ching t6 s khong di dén t duoc. Khi d6 dumg lai khong can
duyét tiép nén dung thém bién danh diu ok=True, néu khong tim thiy, ok=False va dimg
ludn.

def Check(): kq = True

for s in range(n):

for t in range(n):

mark][ : | = [False]*n prev[ : ] =[-1]*n BFS(s)

if s!=t and prev[t] ==-1:

print("Hai ban",names[s],"va" names][t],"khong thé di dén
nha nhau")

kq = False

break

if not kq:

break

if kq:

print("Bét ki 2 ban nao ciing dén dugc nha nhau bang xe dap")

Code chwong trinh diy di

from Queue import * fname="danhsach.inp" fxe="xedap.inp"

def buildgraph(fxe): f=open(fxe,"r") n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split())

#print(i,j) Adj[i].append(j)

Adj[j].append(i) f.close()

return V,Adj
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def BFS(s):

Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:

if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u)

def Check(): kq = True

for s in range(n):

for t in range(n):

mark][ : | = [False]*n prev[ : ] =[-1]*n BFS(s)

if s!=t and prev[t] ==-1:

print("Hai ban",names[s],"va" names][t],"khong thé di dén
nha nhau")

kq = False

break

if not kq:

break

if kq:

print("Bat ki 2 ban nao ciing dén dugc nha nhau bang xe dap")

def getnames(fname): f=open(fname,"r",encoding="UTF-8") n=int(f.readline())
names=|]

for i in range(n): names.append(f.readline().strip())

f.close() return names

# chuong trinh chinh names=getnames(fname) V,Adj=buildgraph(fxe) n=len(V)
mark=[False]*n prev=[-1]*n

Check()

Bai van dung 2 SCD trang 82.

Hudng dan: Dé xay dung ham printpath(s,t) viét dudi dang khong dé quy ta c6 nhan xét
sau:

- BFS(s) dé xuét phat tir dinh s dugc tham, khi tim thy dinh t trong duyét BFS thi thim
t va ding lai khong can duyét tiép.

- Néu prev[t]==None chting t6 khong ton tai duong di tir s —t.

- Néu prev[t]!=None chimg t6 ton tai duong di tir s —t.

- Pé in ra hanh trinh di tir s —>t qua cac dinh dya vao mang prev da luu 1at nguoc lai ta

s& dugc mot dudng di tir s —»t dung thém mang q dé luu cac dinh tim dugc.

Code chwong trinh diy da

from Queue import * fhame="danhsach.inp" fxe="xedap.inp"
def buildgraph(fxe): f=open(fxe,"r") n=int(f.readline()) V=[i for i in range(n)]
Adj=[[] for i in range(n)]

for line in f: i,j=map(int,line.split())

#print(i,j) Adj[i].append(j)

Adj[j].append(i) f.close()

return V,Adj

def BFS(s,t):

Q=Queue() mark[s]=True enqueue(Q,s)

while not isEmptyQueue(Q): v=dequeue(Q)

for u in Adj[v]:
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if not mark[u]: mark[u]=True prev[u]=v enqueue(Q,u) if u==t:
return

def printpath(s,t):

if prev[t}]==None:

print('Hai HS',names[s],'va',names][t],'’khong dén dugc nha nhau')
else:

q={]

g-append(t)

while prev[t]!=None: t=prev[t] q.append(t)
while q!=[]:

v=q.pop()

if len(q)>0:

print(names|[v],"-->",end="")

else:

print(names[v])

def getnames(fhame): f=open(fname,"r",encoding="UTF-8") n=int(f.readline())
names=| |

for i in range(n): names.append(f.readline().strip())

f.close() return names

# chuong trinh chinh names=getnames(fname) V,Adj=buildgraph(fxe) n=len(V)
mark=[False]*n prev=[None]*n

s,t=map(int,input("Nhép s6 thir ty cta hai HS").split()) BFS(s,t)

printpath(s,t)

d) Tb chirc thuc hién: HS 1am & nha tir tiét trude, tiét sau GV go1 mot s6 HS 1én bang chira
bai.

GV goi hai HS 1én bang lam bai, cac HS con lai mo vo GV kiém tra bai 1am ctua HS
trong v& ghi hodc trén may tinh, dién thoai.

Goi mot s6 HS nhén xét bai lam cta cac ban trén bang.

GV: Chay chuong trinh ctia HS 1én bang chita cho ca 16p quan sat két qua chuong trinh.
Cho diém nhirng HS lam bai tdt, go1 mot s6 HS chi ra 16i néu HS con mic phai, phan
tich cac cau 1énh trong chuong trinh giup HS ciing ¢6 kién thirc.

HS: Quan sat va ghi nhd vao v néu 1am sai, viét chuong trinh trén may tinh, chay
chuong trinh quan sat két qua.

IV. HUONG DAN VE NHA

- Ghi nh kién thirc trong bai.

- Hoan thanh cac bai tap phan véan dung.

- On tap lai toan bo kién thirc va cac bai tap di 1am trong Chuyén dé 3.
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