PE CUONG ON TAP HQC Ki II-TIN HQC KHOI 11
NAM HOC 2024- 2025

Bai 17: Ming 1 chiéu-Ming 2 chiéu
Bai 18: Thuc hanh méang 1 chiéu-Mang 2 chiéu

So d6 tw duy Dir liéu mang mét chiéu va hai chiéu

Dir liéu mang mot chigu trong Tin hoc duge goi la cau tric dir liéu tuyén tinh, bao
gom céc phan tdr dir liéu truy cép theo chi soé.
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Cau trac dir liéu

L] Mé&t ma tran la mét cau tric dir ligu hai chiéu bao gém hang
va cot,

mang hai chiéu

, | Trong Python, ma tran 6 thé dugc biéu dién bang cau trac
A list trong list v&i méi hang la mdt list con.

Mo hinh méang hai
chigu ctia Python

\ phan td cla ma tran tai vi tri hang i, cot j.

\\ Phan ter n3m tai hang i va cot ] s& ki hiéu 1a aij. Nhu vy aij 13 |

( Duyét cac phan tir cia ma tran sé dugc thuc hién bang cach
str dung hai [énh for [6ng nhau.

Céu 1. Trong Python, dé truy cdp phén tir cudi cling ctia mot méang, ban sir dung chi s6 nao?
A. 0. B. -1. C.1. D. khong xac dinh.
Cau 2. Trong Python, cho doan 1énh sau, sau khi thyc hién thi dugc day s6 A nao?

A=17,3,26,48,9, 22, 35, 46]
A. remove(3)

A. append (5)
A. append (9)
A. append (83)
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A. remove(22)

A.[7,3,26,48,9,22,46,5,9, 83].
B.[7, 26,48, 9, 35, 46,5, 9, 83].
C.[7,26,48,9,22,35,5,9, 82].
D. [7, 26,48, 9, 22, 35, 46, 9, 83].
Cau 3. Tao truc tiép mang hai chiéu, cho cac cau sau, ciu nao dang?
A.A=]1,2,3,4].
B. D =[[1,3,5], [2,5,9], [5,9,20]].
C. B =[“Ha”; “Quang”; “Lan™].
D. C=11,3,5],[2,5,9],[5,9,20].
Cau 4. Cho cac cau sau thao tac vdi mang mot chiéu A, chon cau sai?

A. A.clear( ) :x6a toan phan tir trong A.

B. A.remove( ) :X0a toan bd phan tir trong A.
C. Aappend ( ):bd sung phan tir vao cudi A.
D. Aremove( ):x6a mét phan tir trong A.

Cau 5. Cho doan I¢nh sau, danh sach A thu dugc sau khi chay doan 1énh la

A=1[7,3,8,1,9]
del(A[3])
A. [7,3,8,1]. B.[7,3,8,9]. C.[7,3,1,9]. D. [7,8,1,9].
Céu 6. Trong Python, dé bo sung phan tir ¢6 gi tri bang m vao cudi mang A, ta ding 1énh nao?
A. A.insert(m). B. m.insert(A). C. A.append (m) D. m.append (A)
Cau 7. Trong Python, 1énh nio sau dy dé Iy ra phan tir cudi cling trong danh sach A?
A. pop(A). B. pop(len(A)) . C. pop(). D. A.pop().
Caiu 8. Trong Python, dé tham chiéu dén phan tir thir ba cia mang arr ta dung 1énh?
A. arr[0]. B. arr[-1]. C. arr[2]. D. arr[1].
Cau 9. Pau 1a 1énh doc mot dong tiép theo tur f?
A. f.readline( ) B. f.readlines( ) C. L = list(f). D. f.lose( )

Ciau 10. Trong Python, cho mdt mang colors = [‘red’, ‘blue’, ‘green’, ‘yellow’], cach dé truy cap phan tir
‘green’ 1a?

A. colors[0]. B. colors[2]. C. colors[3]. D. colors[1].

Cau 11. Trong Python, cho mdt mang numbers = [1, 2, 3, 4, 5], cach dé thém phﬁn tr 6 vao cudi mang 1a?
A. numbers.insert(6). B. numbers.append(6).
C. numbers.add(6). D. numbers.push(6).

Cau 12. Cho mot méang 2 chiéu:
A =[[42,76,92], 11,45, 20], [65, 38, 57], [19, 96, 45], [92, 88, 191]]
Vay gia tri ctia phan tir tai hang 3 ¢t 1 1a bao nhiéu?

A. 65. B. 92. C. 96. D. 11.
Céu 13. Dé x6a 3 phan tir diu tién trong danh sach a, phuong an nao sau day ding?
A. del(a[1:3]). B. del(a[3]). C. del(a[0:2]). D. del(a[0:3]).

Céau 14. Dung 1énh nao sau day dé x6a phan tir cudi ciing trong danh sach A?

2/13



A. A.remove(A[—l]). B. pop(len(A)). C. pop(A). D. A.pop(A[len(A)].

Cau 15. Cho doan 1énh sau, day s6 Arr thu duoc la day s6 nao?

=1[5,7,3,4,1]
Arr.insert(2,9)
A.[5,7,3,4,1,2]. B.[5,7,3,4,1,2,9].
C.[5,9,7,3,4,1]. D.[5,7,9,3,4,1].
Ciu 16. Trong Python, dé xuat phan tir ké phan tir cudi cungtrong danh sach A, phuong an nao sau day dung?
A. print(A[len(A) — 2]). B. print(A[len(A) - 1]).
C. print(A[len(A)]). D. print(len(A) - 2).
Ciu 17. Bé xuit phan tirphan ttr cudi cungtrong danh sach A, phuong 4n nao sau ddy ding?
A. print(len(A) - 1). B. print(A[len(A)])
C. print(A[len(A) - 1]). D. print(A[len(A) — 2]).
Ciu 18. Trong Python, dé x6a toan bo cac phan tir ciia mang B ta ding 1énh?
A. B.remove( ) B. B.insert( ) C. B.append ( ) D. B.clear( )

Cau 19. Trong Python, chon 1énh khéi tao mang A gém 03 phﬁn trcogiatri 1,3 vas?
A.A=[1;3;5]. B.A={l1,3,5}. C.A=(13,)5). D.A=][1,3,5].
Céu 20. Pau 1a 1énh mé tép dé doc?
A. f=open(<file name>, "a", encoding="UTF-8").
B. f.close().
C. = open(<file name>, "r", encoding="UTF-8").
D. f = open(<file name>, "w", encoding="UTF-8").

Cau hoi lya chon dung/sai:

Ciu 1: An dang tim hiéu vé cach Iuu trit dit liéu diém s6 cta cac ban trong 16p. An cho rang nén st dung
mot bién duy nhit dé luu trir diém cua tit ca cac ban.

a) (Nhan biét) Mang mot chiéu 1a mot ciu tric di liéu dung dé luu trit mot ddy cac phan tir co cung kiéu dit
lidu.

b) (Nhan blet) Nén str dung mot bién duy nhat dé luu trir diém cua tat ca cac ban.

¢) (Thong hiéu) Sir dung mang mot chidu gitip An c6 thé dé dang truy cap, sap xép va tinh toan diém s6 cua
cac ban.

d) (Van dung) An c6 thé sir dung danh sach (list) trong Python dé biéu dién mang mot chiéu.

Ciau 2: Lan dang hoc vé cach doc dit lidu tir tép trong Python. Lan cho rang chi c6 thé doc dit liéu tir tép van
ban (.txt), khong thé doc dit liéu tir cc loai tép khac nhu .csv hay .xIsx.

a) (Nhan biét) Python c6 thé doc dir liéu tir nhiéu loai tép khac nhau, bao gém cd tép van ban (.txt), t&¢p CSV
(.csv) va tép Excel (.xlsx).

b) (Nhan biét) Python chi co thé doc dir liéu tir tép vin ban (.txt).

¢) (Thong hiéu) Viéc doc dir liéu tir tép cho phép chuong trinh sir dung dit liéu co sin tir bén ngoai, thay vi
phai nhép dir liéu tryc tiép vao chuong trinh.

d) (Van dung) An cé thé sir dung thu vién pandas dé doc dir liéu tur tep CSV hoac Excel.

Dép 4n : Biang — Sai — Plng - Plng
Bai 19: Bai toan tim kiém
Bai 20: Thuc hanh bai toan tim kiém
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So d6 tw duy Bai toan tim kiém

Bai toan 1: Mién di¥ liéu |a tat ca anh trén mang Internet, k&t qua 13 cac anh hoa hong.

[ Bai todn 2: Mién dir lidu 1a cac tép van ban trén dia cng, két qua 13 tép bai-hoc-1.docx.

Bai todn tim
kiém trén thuc té

\ Bai toan 3: Mién dit liéu la danh sach hoc sinh va diém thi, két qua la danh sach 5 ban ¢d diém trung binh cao nhat.

Cach An lat thé tir dau dén cudi la tim kiém tuan tu trong day doi tugng.

Bai toan tim kiém trén mot ddy s6: cho day A[0], A[1]..... Aln-1] va gia tr K, can tim chi s6 | ma Alil = K, trd vé -1 néu
khéng tim thay,

Tim kigm nhi phan: tim ki€ém véi day s6 da duge sap xép.

( Duyét phan tdr bat ki, xac dinh phan t& can tim & bén trai hay bén phai.

Phan tich bai toan

\ Quyét dinh tim tiép theo huréng nao ma khéng can duyét tat cd cac phan tr clia day s6.

Bai 19:
Bai toan tim kiém

Thiét lap left, right 1a chi s6 phan tir d3u va cudi clia day can tim. Can tim K trong Alleft..right].

NE&u K = A[mid] thi tra v& chi s6 mid va két thiic,

3 Trutng hop

NEu K < A[mid] thi phan tlr can tim & d3y con bén tréi cia A[mid], cdp nhat
right = mid - 1, git nguyén left.

Thuét toan tim
kiém nhj phan

Tim ki€m nhj phan

Néu K = Almid] thi phan tr can tim & day con bén phai clia Almid], cdp nhat
left = mid + 1, giir nguyén right.

Lap lai cho d&n khi tim thay hodc pham vi tim ki8m bang réng (right < left).

Tim kiém nhi phan nhanh han tim kiém tuan ty vi s6 phan tr can duyét giam mot nira sau
mdi vong 1ap.

Minh hoa cac budc
cla thuat toan tim
kiém nhi phan

/ Thuat toan tim kiém nhj phan trén day s6 da sap xép tang dan, ham BmarySearch(A,KJ-E-ﬁ% )

V6i cling day s6 A va gia tri tim kiém K, thuat toan tim kiém tuan tu can 6 budc, nhung thuat
toan tim kiém nhi phan chi can 2 bude.

lai chi 6 i néu tim thay A[i] = K va -1 néu khéng tim thay K trong day A,

Cau 1. Thuat toan tim kiém nhi phan can bao nhiéu budc dé tim thay s6 170 trong danh sach day s gom [1,
2,3,12, 14,17, 19, 20, 25, 30, 36, 52, 56, 163, 170]?
A. 3. B. 6. C.5. D. 4.
Ciu 2. Trong thuat toan tim kiém nhi phan voi ddy sd A giam dan thi khi A[mid] <K trong buéc 1, ta co
A. Left =mid + 1, Right =mid - 1.
B. Left =0, Right =mid - 1.
C. Left =0, Right =mid + 1.
D. Left=mid + 1, Right =len(A) - 1.
Caiu 3. Trong thuat toan tim kiém nhi phan, mang duoc chia nho mdi 1an tim kiém dua trén?
A. Gi trj ctia phan ttr dau tién.
B. Gia tri nh6 nhit ctia méang.
C. Gia tri tai chi sb trung tdm ctia mang.
D. Gia tri trung binh ctia mang.
Caiu 4. Thuat toan tim kiém nhi phan can bao nhiéu budc dé tim thay sb 20 trong danh sach diy gém cac sb
sau: [ 0, 4,9, 10, 12, 14, 17, 18, 20, 31, 34, 67 ]?
A.S. B. 3. C.4. D. 2.
Céu 5. Trong thuat toan tim kiém nhi phan véi diy sé A giam dan thi khi A[mid] > K trong buéc 1, ta c6
A. Left=mid + 1, Right =mid - 1.
B. Left =0, Right = mid + 1.
C. Left =0, Right =mid - 1.
D. Left =mid + 1, Right =len(A) - 1.
Cau 6. Chon cau dién dat diang hoat dong cua thudt toan tim kiém tudn tu?
A. Tim trén danh sach bét ki, bt dau tir giita danh sach, chimg nao chua tim thay hodc chua tim hét thi
con tim tiép.
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B. Tim trén dgnh sach da sép xép, bét du tir diu danh séch, churng nao chua tim théy hodc chua tim hét
thi con tim tiép.
C. Tim trén danh sach da sap xép, bt dau tir giita danh sach, chimg nao chua tim thiy hodc chua tim hét
thi con tim tiép.
D. Tim trén danh sach bat ki, bat dau tir dau danh sach, chimg nao chua tim thiy hodc chua tim hét thi
con tim ti€p.
Ciu 7. Trong tim kiém tuan tu thi diéu kién can kiém tra dé dimg vong lap 1a gi?
A. Tim ‘ghéy vi tri i cia phan tr K hodc duyét dén phan tir cudi cung ma van chua thay vi tri c6 gia tri
bang phan tu K.
B. Tim thdy vi tri i ctia phan tir K.
C. Di duyét hét cac phan tir khi tim thiy vi tri ciia K.
D. Duyét 1an luot cac phan tir tir dau dén cudi day.
Cau 8. Trong thuat toan tim kiém nhi phan véi diy sé A tang dan thi khi A[mid] > K trong budc 1, ta c6
A. Left = 0, Right =mid - 1.
B. Left =mid + 1, Right =mid - 1.
C. Left =0, Right =mid + 1.
D. Left =mid + 1, Right =len(A) - 1.
Cau 9. Thuat toan tim kiém tudn ty can bao nhiéu budc dé tim thy sd 7 trong danh sach A =[1, 4, 8, 7, 10,

28]?
A. 2. B. 3. C.5. D. 4.
Cau 10. Trong thuat toan tim kiém nhi phan, chi s6 mid duoc tinh theo cong thirc nao?
A. mid = (left + right) % 2. B. mid = (left + right) // 2.
C. mid = (left + right // 3. D. mid = (left + right) % 3.

Céu 11. Trong thudt toan tim kiém nhi phéan véi day s6 A ting dan thi khi A[mid] <K trong buéc 1, ta co
A. Left=mid + 1, Right =len(A) - 1.
B. Left =mid + 1, Right =mid - 1.
C. Left =0, Right =mid + 1.
D. Left = 0, Right =mid - 1.
Céau 12. Thuat toan tim kiém nao dudi ddy yéu ciu mang da dugc sap xép trude khi thuc hién?
A. Tim kiém noi suy. B. Tim kiém tuan tu.
C. Tim kiém trong cay. D. Tim kiém nhi phan.
Céau 13. Trong tim kiém tuan tu thi c6 may diéu kién can kiém tra dé dimg vong lap?
A. 1. B. 4. C.2. D. 3.
Cau hoi lwa chon ding/sai: ‘ ‘ ‘
Céu 1: An dang tim kiém thong tin v€ loai hoa hong trén Internet. An cho rang chi can gd tir khoa "hoa
hong" la s€ tim thay day du thong tin can thiét. )
a) (Nhéan biet) Két qua tim kiém trén Internet phu thudc vao tir khoa tim kiém. )
b) (Nhan biét) Chi can go tir khoa "hoa hong" 1a s€ tim thay day du thong tin can thiet.
c) (Th(ﬂ)ng‘hiéu) An nén sur glung thém cac tur khoa cu thé hon dé thu hep két qua tim kiém, vi du nhu "hinh
anh hoa hong dep", "cach trong hoa hong". ) i ) )
d) (Van dung) An c6 thé str dung cac cong cu tim ki€ém khéac nhau dé so sanh két qua va tim kiém thong tin
hiéu qua hon. o ) . .
Céu 2: Minh dang tim hiéu vé thudt toan tim kiém tuan ty. Minh cho rang thudt toan nay chi ap dung dugc
cho danh sach céc s6 nguyén.

a) (Nhan biét) Thuat toan tim kiém tuan tu c6 thé ap dung cho danh sach cac ddi teong bat ky, mién 1a c6
thé so sanh dugc.
b) (Nhan biét) Thuat todn tim kiém tuan tu chi &p dung duoc cho danh sach cac s6 nguyén.
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¢) (Thong hiéu) Thuat toan tim kiém tuan tu duyét qua timg phan tir trong danh séach cho dén khi tim thy
gia tri can tim.
d) (Van dung) Minh c¢6 thé st dung thuat toan tim kiém tuan ty dé€ tim kiém mot tir trong van ban.

Bai 21: Cac thuit toan sip xép don gian
Bai 22: Thuc hanh bai toan sip xép

So d6 tw duy Cac thuit toan sip xép don gidn

Thuat toan sip x&pchén: chi 8 chay tir 1 dén n-1. M6i vong "chén" phan tir A[i] vao vi
tri diing clia ddy con da sap xép A[0] dén A[i-1].

Thuat todn "Chen" A[i] vao vi tri dung trong day con A[0] dén A[i-1] bang cach "nhac" A[i] Ién, chuyén
sép xé'p chéen cac phan tir bén trai A[i] 16n hon sang phai, va dat Ali] vao vi tri dang.

Sau n-1 budc |1ap, day dugc sap xép xong.

Sorting Algorithms Thuét todn sép x&p chon: chi sd i chay tir 0 dén n-2.

. ) Tai médi budc 13p, tim phan t& nhd nhat trong day ALl Ali+1], Aln-1] va &8i ché phan tir
Thuat toan nhé nhat nay vai Alil.
sap xép chon

Bai 21:
Cac thuat
toan sap xép
don gian

Thuat toan sap x&p chon cé thé mé ta bang ham insertionSort(A)

Thuat toan sap xép néi bot 1ay y tudng tir hién tugng "ndi bot" clia khéng khi dudi nudc.

Y tudng clia thuat todn ndi bot: lién tuc d6i chd hai phan t&r canh nhau néu chdng chua
dugc sap thir tu dung.

Sau méi vong lap, phan tir 16n nhat dugce chuyén vé cudi day.
Khéng can du n-1 budc lap, véi chi so i, vong 13p & dong 2 chi can n-1-i budrc lap.

Thudt todn sap x€p chon c6 thé mé td bang ham BubbleSort(A)

Caiu 1. Cho day sb 3, 12, 4,15, 9. Néu str dung thuat toan sip xép chon dé sip xép day ting dan thi sau vong
1ap thtr 2 ta dugc day so nao?

A.[3,4,12,15,9]. B.[3,12,4,15,9].
C.[3,4,9,15,12]. D.[3,4,9, 12, 15].

Céu 2. Thuat toan sip xép ndi bot sip xép danh sach bang cach nao?
A. Hoan ddi. B. Thay doi C. Sira doi. D. Thay thé.

Céau 3. Thuat toan tim kiém nhi phan can bao nhiéu budc dé tim thay s6 163 trong danh sach day s gom [1,
2,3,12,14, 17, 19, 20, 25, 30, 36, 52, 56, 163]?

A. 3. B. 14. C.4. D. 5.
Ciu 4. Cho diy s6 7,9, 12, 5,4. Néu str dung thuat toan sip xép ndi bot dé sap xép ddy ting dan thi sau
vong lap thu 3 ta dugc day so nao?

A.[4,5,7,9,12]. B.[5,4,7,9,12].

C.[7,5,4,9,12]. D.[7,9,5,4,12].
Céu 5. Ban An thyc hién thuét toan sap g(ép chon dé sap xép ddy sb sau theo thu tu tang dan, két thuc budc
thtr 3 ta thu dugc day s6 nao? Biét day s6 ban dau gom [64, 35, 17, 23, 11]?

A.[11,17, 35, 23, 64]. B.[11, 17, 23, 35, 64].

C.[11, 17,23, 64, 35]. D.[11, 35,17, 23, 64].
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Cau 6. Ban\@dhuchwnthuﬁioansapxepchondesapxepdaychucalAf—F‘","""qﬂ"wﬂ"hﬂ'hfﬂ
theo thir tu ting dan. O vong lip dau tién ta s& doi vi tri cta hai chit cai nao voi nhau?

A. g, h. B.g, c. C.a,c. D.q, g
Céu 7. Thuat toan sap xép nao hoat dong bang cach so sanh ting cip phan tir lién tiép va d6i chd néu chung
khong dung thu ty?

A. Sip xép nhanh. B. Sép xép lya chon

C. Sip xép ndi bot. D. Sip xép chén.
Céu 8. Cho diy s6 7, 9, 12, 5, 4. Néu st dung thuat toan sap xép ndi bot dé sip xép diy ting dan thi sau bao
nhiéu vong lap thi thuat toan két thuc?

A. 4. B. 3. C.6. D. 5.
Cau 9. Cho diy sb 9, 7,12,5,4. Néu str dung thuat toan sip xép chén dé sip xép diy tang dan thi sau vong
1ap tht 2 ta dugc day so nao?

A.[5,7,9,12,4]. B.[7,9,12,5,4].

C.[4,5,7,9,12]. D.[7,9,12,4,5].
Cau hoi lya chon dung/sai:
Céu 1: Lop cua An dang hoc vé thuat toan sap xép. An cho rang thuat toan sap xép chén chi ¢ thé sap xép
day s6 theo thir ty tang dan.
a) (Nhan blet) Thuat toan sap xep chén co thé sap xep day sO theo ca thir tu tang dan va giam dan.
b) (Nhan blet) Thuat toan sap xép chén chi co thé sap xép day sd theo thir ty ting dan.
@(%@gmw)Ymmgwummumw@xwdmﬂadm1m@pMnmwwwuﬂmgUmgﬁywn&
duoc sap xep. 7 7 o o ’
d) (Van dung) An c6 thé stra doi thudt toan sap x&p chen trong sach gido khoa dé sap xep day so theo thir tu
giam dan.
Ciu 2: Binh mubn sap xep mot ddy s6 gdm 1000 phan tir. Binh cho rang nén sir dung thuat toan sap xép noi
bot vi thuét toan nay dé hiéu. o )
a) (Nhan biét) Pdi v6i day sb 16n, thuat toan sip xép ndi bot thuong kém hiéu qua hon céc thuit toan sap
xép khac. o
b) (Nhan biét) Nén su dung thuét toan sap x€p noi bot cho moi trudng hop. ) .
¢) (Thong hiéu) D phtrc tap cua thuat toan sap xép nodi bot 1a O(n”2), khong hi¢u qua khi so lugng phan tir
16n.
d) (Van dur}g) Binh co thé th}"r nghiém va so sanh thoi gian chay cua thudt toan ndi bot véi cac thuat toan
khac nhu sap xép chen, sap x€p chon.
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Bai 23: Kiém thir va danh gia chwong trinh
So @6 tw duy Kiém thir va danh gia chwong trinh

Phucng phapH: Si dti'vg b6 dir lidu kism thir ¢é kiém tra tinh dung clia chuong trinh. Néu phat hién 16i thi két
7\ ludn chuang trinh khéng dang, nhung néu khéng co 16i thi chua chirng minh duge tinh ding ca chugng trinh.

I
Vai tro clia kiEm /" / Muc dich cia phuang phap 2 va 3 1a tim va siva 15i 88 tang tinh tin cy clia chuang trinh, nhung khang ching
I thir chu'dri‘g'tﬁnh \ minh duge tinh ding cla thuat toan va chuong trinh.

I

\

\
\ ( MGt thuat todn duoc thiét ké diing sé cho ra két qua dang véi moi b dir liéu dau vao tuong ing. Phuong phap
kiém thir khéng cé kha nang chirng minh tinh ding cia mot thuat toan.

I
I
|
I
I

trinh, Tuy nhién, viée thir nhigu bd dir liéu kiém thir s& ting @6 tin cay clia chuong trinh,

1
I} !
! Kiém tra tinh ding ’_ Trao ddi 2 13 mét ludn diéu logic vi nd dra trén y tuéng chinh cla thudt toan sap xép chén. Bay a cach 13p
L < cdla chuong trinh \ ludn don gidn thudng duge str dung dé chimg minh tinh ddng cda thuat toan.
\
L

\( Trao ddi 3, viéc chirng minh tinh dung cba chuong trinh thudng dugc thre hién bang 1&p luan toan hec, str
dung phuong phap quy nap toan hoc. Day la cach tét nhat dé chirng minh tinh ding cda mot thuat toan.

Kiém thir va
danh gia
chuong trinh

(Trao d6i 1, viec sty dung cac bé dit lidu kiém thir chura chirng minh duge tinh ding clia thudt todn va chuong )
!

Da phurc tap tinh todn (computational complexity) 1 lugng tai nguyén (amounts of resources) can thiét dé thyrc
hién chuang trinh, duge st dung dé danh gia hiéu qué hoac tinh t6i uu cda chuong trinh,

Mat chuong trinh/thudt toan dugc coi 1a hiéu qua néu do phic tap cta nd thap, tic la tén it thoi gian va bd nhd
cén thiét dé thuc hién.

Cac tiéu chi nhu tinh dé higu, ré rang, ngan gen, dé béo tri, dé cai dat,... clia chuong trinh ciing dugc quan tam
trong danh gia hiéu qua chuong trinh.

Dai vdi cac bai toan chay lién tuc nhu cac dich vu truc tuyén thi tinh dé cai dat, dé duy tri va do tin cdy cla phan
mem cling cé vai tré quan trong.

Ciau 1: Phuong phép kiém thir nao dudi day c6 thé gitp tang do tin ciy ctia chuong trinh nhung khong
chung minh dugc tinh ding cta thuat toan?

A. Kiém thir bang chtrng minh 16gic toan hoc

B. Str dung céc bo dit liéu kiém thir

C. St dung phuong phap quy nap toan hoc

D. Xem xét thoi gian chay cua chuong trinh

Céu 2: Phuong phap ndo sau déy thuong dugc st dung dé chimg minh tinh dang ctia thuat toan mot cach
chac chan?

A. Kiém thir bang cach chay nhiéu lan

B. Dung dit liéu kiém thir ngdu nhién

C. Chimg minh bang 16gic toan hoc

D. Kiém tra d6 phtc tap tinh toan

Céu 3: Muc dich chinh cta viéc kiém thir chwong trinh 1a gi?

A. Pam bao chuong trinh chay nhanh nhat c6 thé

B. Phat hién 13i va sira 18i dé ting do tin cdy cta chuong trinh

C. Ching minh chuong trinh khong bao gio sai

D. Péanh gia kha ning t6i uu clia thuat toan

Céu 4: Trong kiém thtr chuong trinh, tai sao khong thé chi dua vao cac bd dir liéu kiém thir dé chimg minh
tinh dung cua thuat toan?

A. Vi cac b dit liéu kiém thir thuong co sai sét

B. Vi kiém thtr khong kiém tra duoc tit ca cac tinh hudng co thé xay ra

C. Vi thuat toan luon c6 kha nang chay sai

D. Vi kiém thir chi 1am ting thoi gian chay cta chuong trinh

Cau 5: Tiéu chi nao dudi day thuong dugc xem xét khi danh gia hiéu qua cua mot thuat toan?

A. Tinh don gian va d& hiéu
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B. Thoi gian va khong gian bo nh¢ stir dung

C. Kha ning phat hién 18i tu dong

D. b6 dai ctia ma 1énh

Céu 6: Mot chuong trinh ¢6 thé tdi vu vé mit thoi gian nhung khéng t6i wu vé mét nao dudi day?
A. Tinh dung cua thuat toan

B. Dung lugng bo nhé st dung

C. Kha nang kiém thir

D. B§ phuc tap logic

Cau 7: Trong kiém thur chuong trinh, tai sao nén st dung céac b dir li¢u c6 tinh da dang cao?
A. Dé kiém tra d6 nhanh cham cua thuat toan

B. Dé tang kha nang phat hién 15i trong cac truong hop khac nhau

C. Pé gitip chuong trinh d& hiéu hon

D. Bé giam thoi gian chay chuwong trinh

Ciu 8: Do phiic tap tinh toan ctia mot thuat toan chu yéu danh gia diéu gi?

A. Tinh don gian cda thuat toan

B. Tai nguyén phan ctmg can thiét dé chay chuong trinh

C. Tbc d6 thuc thi va bo nhé can thiét cho chuong trinh

D. Kha ning kiém tra 16i ctia chuong trinh

Ciu 9: Trong cic lya chon sau, dau 1 loi ich cta viée sir dung cac bo dir lidu kiém thir?

A. Chung minh thuat todn chay ding cho moi truong hop

B. Tang d¢ tin cdy cua chuong trinh

C. Giam thoi gian can dé viét ma

D. Pam bao b nhé sir dung tdi thiéu

Ciu 10: Phuong phép quy nap toan hoc thudng duogc st dung dé 1am gi trong kiém thtr chwong trinh?
A. Dé tim va sira 16i trong ma 1énh

B. Dé chirng minh tinh ding cua thuat toan

C. Pé do d¢ phtic tap cta chuong trinh

D. Bé danh gia dung luong bd nhd st dung

Cau héi lya chon dung/sai:
Cau 1: An vira hoan thanh chwong trinh tim kiém tuan ty trong danh sach. An thir kiém tra voi mot vai day
s6 va thdy chuong trinh cho két qua ding. An két luan rang chuong trinh ctia minh di hoan hao.
a) (Nhan biét) Viéc kiém thir chwong trinh véi mot vai bo dit liéu chua du dé két luan chuwong trinh chinh
xac.
b) (Nhan biét) Néu chuong trinh cho Kkét qua dung véi mot vai bo dir lidu thi co thé két luan chuong trinh
hoan hao.
¢) (Thong hiéu) An can kiém thir chuong trinh v&i nhidu bo dit liéu khac nhau, bao gdm ca cac truong hop
dic biét, dé tang do tin cay cho chuong trinh.
d) (Van dung) An c6 thé sir dung cac bo dir liéu test mau nhu diy sb ting dan, dy sd giam dan, diy s6 c¢6
cac phan tir glong nhau, déy s6 rong de klem tra chuong trinh.
Céu 2: Binh viét chuong trinh sip xép diy sb theo thir t ting dan. Sau khi kiém thir v6i mot s6 diy s6, Binh
phat hién chuong trinh cho két qua sai véi day s6 [5, 2,8, 1, 9].
a) (Nhan blet) Binh can sta 101 chuong trinh dé chuong trmh sap xép dung day sb [5, 2, 8, 1,91
b) (Nhan blet) Binh khong can sira 16i chuong trinh vi chuong trinh di dung véi cac day sb khac
¢) (Thong hiéu) Mot chuong trinh dugc coi 1a dung khi n6 cho két qua diing véi moi bo dir lidu dau vao hop
1€.
d) (Van dung) Binh c6 thé st dung cong cu g& 16i (debugger) dé theo dai timg budc thuc hién ctia chuong
trinh va tim ra 16i sai.

9/13



Bai 24: Panh gia d¢ phure tap thoi gian thuat toan
Bai 25: Thuc hanh xac dinh d¢ phure tap thoi gian thuat toan

So do tw duy Panh gia do phirc tap thoi gian thuit toan

— Khéng can cai dat va chay chuong trinh.

Tinh téng thai gian céc phép tinh don va cdc 1énh don clia chuong trinh,

Khéng chinh xac hoan toan nhu thdi gian thuc.

Banh gia thai
gian thuc hién

Chu’dng trinh Dung &8 so sanh va udc legng thoi gian chay chuong trinh kha chinh xac,

Coi tat ca cac |&nh don va cac phép tinh don cd thoi gian chay nhu nhau, duoc goi la mét don vi thai gian,

Bon gian hoda cach phan tich thoi gian tinh toan va bao dam do chinh xac cia tinh toan.

D6 phirc tap thai gian clia thuat toan 13 khéi lugng thai gian can thiét dé chay chuong trinh thé hién >
thudt toan.

Phan loai thudt toan dura trén ude lugng d6 phire tap thaoi gian.

Bai 24:
x e ~ Phan tich do B phire tap thai gian cé thé coi la mot ham s6 T(n) vai n 13 6 tu nhién dai dién cho dir liéu dau vo.
Panh gia dd phc tap thoi

] oYi gian thuat toan
Phu'c ta P thdl Gid trj clia T(n) duge xac dinh trén co s¢ s6 luong phép toan/cau I&nh can thuc hién trong chuong trinh/ )

gian thuat toan thudt todn.

KI hiéu O-én dugc str dung dé so sanh va phan tich bac cia ham thai gian T(n) khi n tign t6i vo cling.

QT1. Quy tac cong: O(fin) + gin)) = O(max(f(n), gin)). Ap dung khi tinh d& phirc tap thai gian cho hai
chuong trinh dugc thuc hién néi tiép nhau.

QT2. Quy tac nhé&n: Phép nhan vai hang s6: O(C.f(n)) = O(f(n)), véi C 14 hdng s6 bat ki. Phép nhan vai
HS: O(f(n)g(n)) = O(f(n).O(g(n)). Ap dung tinh dé phirc tap thai gian cho CT ¢é hai vong lap 16ng nhau.

Cau 1. Do phtrc tap khong gian ciia m¢t chuong trinh do luong?
A. S6 lan thyc hién cac phép toan co ban boi chuong trinh.
B. Khong gian b nhé dugc st dung bdi chuong trinh.
C. Thoi gian ma chuong trinh mét dé hoan thanh mot nhiém vu, dua trén kich thude cua dit liéu dau vao.
D. Tét ca cac phuong an trén.
Céu 2. Hoan thanh phat biéu sau: “C6 rat nhiéu cong cu va phuong phap khac nhau dé kiém thir chwong trinh.
Céc cong cu c6 muc dich ... cia chuong trinh va ..., ... cac 101 phat sinh trong tuong lai”?
A. Tim ra 16i, phong ngira, ngin chin.
B. Phong ngtra, ngin chan, xir 1i 16i.
C. X1r 1i 16i, phong ngtra, ngin chan.
D. Tim ra 16i, phong ngira, xur Ii.
Cau 3. Mot chuong trinh/ thuét toan la hi¢u qua néu chuong trinh thyc hién phai?
A. Tén it thoi gian nhung nhiéu b nhé.
B. Tén nhiéu thoi gian va nhiéu b nhé.
C. Tn it thoi gian va it bo nhd.
D. Tén nhiéu thoi gian nhung it bd nhé.
Ciu 4. Hai tiéu chi danh gia do phtic tap tinh toan quan trong nhat 1a gi?
A. Thuat toan va lap luan bai toan.
B. Tinh dung va khong gian bd nhd.
C. Thoi gian thyc hién va khong gian bg nho.
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D. Thoi gian va tinh t6i wu.

Cau 5: Quy tic cong trong tinh d¢ phirc tap thoi gian cua thuat toan dugc ap dung trong truong hop nao?

A. Khi ¢6 vong lip 16ng nhau

B. Khi thuc hién hai chuong trinh ndi tiép nhau

C. Khi thyc hién phép toan nhan

D. Khi thyc hién phép toan chia

Céu 6: Ky hiéu O(n)O(n)O(n) trong phan tich d6 phtic tap thoi gian biéu thi didu gi?

A. Chuong trinh c6 d¢ phuc tap tuyén tinh

B. Chuong trinh c6 d6 phuc tap binh phuong

C. Chuong trinh c6 do phutre tap mi

D. Chuong trinh c6 do phirc tap hang sé

Céu 7: Néu chuong trinh c6 d6 phtc tap thoi gian T(n)=n2+3n+1 T(n) =n"2 + 3n + 1 T(n)=n2+3n+1, d6
phuc tap thoi gian cua no 1a gi?

A. O(n"2)0O(n"2)0O(n"2)

B. O(n)O(n)O(n)

C. O(log n)O(log n)O(log n)

D. O(n"3)O(n"3)0O(n"3)

Cau 8: Trong truong hop nao dg phurc tap thoi gian ciia chuong trinh 14 O(1)O(1)0O(1)?

A. Khi chuong trinh c6 vong 1ap 10ng nhau

B. Khi chuong trinh chi c6 cac phép toan don va khong phu thudc vao nnn

C. Khi chuong trinh c¢6 d phirc tap tuyén tinh

D. Khi chuong trinh ¢6 d¢ phuc tap lliy thira

Cau 9: Ky hi¢u O(log n)O(log n)O(log n) dugc dung khi do phurc tap thoi gian cta thudt toan 1a gi?

A. Tuyén tinh

B. Logarit

C. ba thue

D. Mi

Céu 10: Dé tinh d6 phirc tap thoi gian ciia chwong trinh véi cac phép toan 10ng nhau, ta ap dung quy tic
nao?

A. Quy tic cong

B. Quy tic nhan

C. Quy tic chia

D. Quy tic cong va chia

Cau hoi lya chon dung/sai: ‘

Cau 1: An dang tim hi€u v€ d6 phuc tap cua thuat toan. An cho rang d¢ phuec tap thoi gian cia thuat toan

chinh la thoi gian thuc hién chuong trinh. i

a) (Nhén biet) D6 phuc tap thoi gian cua thuat toan 1a mét dai luong dung dé udce lugng thoi gian chay cua

thuat toan khi kich thuéc dir liéu dau vao tang lén.

b) (Nhén biét) B phue tap thoi gian cua thuét toan chinh 1a thoi gian thyc hién chuong trinh.

¢) (Thong hiéu) Do phtre tap thoi gian khong phu thude vao toc do may tinh hay ngén ngir 1ap trinh.

d) (Van dung) An c6 thé so sanh d¢ phurc tap cua hai thuét toan khac nhau dé lya chon thuat toan t6i uu hon.

Céu 2: Binh dang phén tich chuong trinh tinh tong cac s tir 1 dén n. Binh cho rang phép toan tich cuc trong
chuong trinh nay 1a phép gan s = 0.

a) (Nhan biét) Phép toan tich cyc 1a phép toan duoc thyc hién nhidu lan nhat trong chuong trinh.

b) (Nhan biét) Phép toan tich cuc trong chuong trinh tinh tong 1a phép gan s = 0.

¢) (Thong hiéu) Trong chuong trinh tinh téng, phép cong s = s + i dugc thuc hién nhiéu 14n nhét.
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d) (Van dung) Binh c6 thé xac dinh phép toan tich cuc bing cach phan tich sb 1an 1ap cua cac phép toan
trong chuong trinh.

Bai 26: Phuong phap lam min dan trong thiét ké chuwong trinh
Bai 27: Thuc hanh thiét ké chwong trinh theo phwong phap 1am min dan

So d6 tw duy Phwong phap 1am min dan trong thiét ké chwong trinh

Tim hiéu bai todn: Bai toan géc 13 cho trudce day A, can sap x8p lai ddy nay theo thir ti ting dan.
Budéc 1: Thiét lap y tudng thiét ké ban dau.
Buéc 2: Thuc hién viéc "Chén Ali] vao dung vi tri."

Thiét ké chuang Budce 3: Nhac Ali] 18n bang cach tao bién value dé luu gid tri AliL

trinh gidi bai toan

Buéie 4: Chuyén cac phan tir bén trai Ali] va lén hon Ali] sang phai.

Buréc 5: Chen A[i] vao ding vi tri tréng.

Churang trinh gidi bai toan dat ra duoc thiét k€ hoan chinh dudi dang ham
InsertionSort(A).

Chuongtrinh | / . yFw 9
hoan chinh =
"

e | W —

Quié trinh thiét ké chuang trinh sép x&p chén da trdi qua nhigu budc, mi budc
lam min dan cac phan tich cla budc trudce dé.

P.h U’O;ng pha p Ia':[‘, Tim hiéu bai toan: Bai toan g&c |a cho trudc day s6 A cd n phén tlr, can dém s6 cac cdp phan td nghich
min dan trong thiét déo cia A.

ké chuong trinh

Budic 1: Thiét 1ap y tudng thiét ké ban dau.

Thiét ké chuang

trinh bang phuong Thiét k& chuong

/ Burdic 2: Tim tét c& cac cap chi sé (ij).
phap lam min dan trinh giai bai toan

Burgc 3: Kiém tra tinh nghich dao cla cap (i).

Chuong trinh hoan chinh: Trén co s& cac phan tich trén ching ta c6 thé thiét I3p ham Nghichdao(A) dé
d&m s6 cac cap nghich dao cla day A

Céu 1: Phuong phap lam min dan trong thiét ké chuong trinh 1a gi?
A. Phuong phap lam giam s6 lugng mi 1énh trong chuong trinh
B. Phuong phép chi tiét hoa cac bude tir y tudng tong quan dén timg hanh dong cu thé
ADVERTISING
C. Phuong phap kiém tra 15i sau khi viét xong chuong trinh
D. Phuong phap t6 chirc dit liéu theo thir ty ting dan
Cau 2: Khi thiét ké chuong trinh theo phuong phap 1am min dan, budc dau tién can thuc hién 1a gi?
A. Xac dinh dau vao va diu ra cta bai toan
B. Viét toan bo chuong trinh
C. Kiém tra 15i
D. Thuc hi¢n tung thao tac cu thé
Cau 3: Trong thuit toan sép Xép chén, tai budc dau tién cta thiét ké, cong viéc nao dugc thuc hién?
A. Tao bién méi dé luu gia tri can chén
B. Duyét tir phan tir thtr hai dén phan tir cudi cua diy
C. Sip xép cac phan tir theo thir t giam dan
D. Tao danh sach méi tir danh sach cii
Cau 4: Trong budc lam min "Chén A[i] vao dung vi tri", thao tac nao dudi day la dung?
A. So sanh A[i] véi tat ca phan tir trong ddy
B. So sanh A[i] v&i cac phan tir bén phai ciia n6
C. Chuyén cac phan tir 16n hon A[i] sang phai
D. Chén A[i] vao vi tri dau tién cta diy
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Ciau 5: Sau khi chén m6t phan tir vao vi tri dung trong diy sap xép chén, ta co thé khing dinh gi?
A. Diy d3 hoan toan sip xép

B. Cac phan tir tir A[0] dén A[i] da duoc sap xep

C. Céc phan tir tir A[i] dén A[n-1] da duogc sip xép

D. Chi phan tir A[i] duogc sép xep

Ciu 6: Trong chuong trinh dém s6 cip nghich dao, diéu kién kiém tra nghich dao caa cap (i, j) 1a gi?
A. Ali] < A[j]

B.i>]j

C. Al >A[j]vai<j

D. A[i] = A[j]

Cau 7: Cau lénh nao dung dé thiét 1ap bién value luu trit gia tri cia A[i] trong sap xép chén?

A. value = A[i]

B. value = A[j+1]

C. A[i] = value

D. A[j+1] = value

Ciau 8: Phuong phéap 1am min dan trong thiét ké chuong trinh gitp gi cho lap trinh vién?

A. Tang toc d6 chay chuong trinh

B. Giam dung lugng bo nhé chuong trinh

C. Lam rd timg budc ciia chuong trinh, dé dang chuyén y tuong thanh cau lénh

D. Ty dong phat hién 15i ct phap

Céu 9: Trong chuong trinh dém s6 cap nghich dao, tai sao vong lp tht hai chi duyét tiri+ 1 dénn - 1?2
A. Dé tiét kiém thoi gian va tranh lap lai cac cap da kiém tra

B. Vi chi s6 j phai 16n hon chi s6 i

C. PBé kiém tra moi phan tir trong day

D. Vi cap (i, j) khong quan trong

Céu 10: Sau khi hoan thanh phuong phap 1am min dan, két qua cubi cing 1a:

A. Mot chuong trinh hoan chinh véi cac budce chi tiét

B. Mot thuat toan tong quan ma khong c6 ma 1énh cu thé

C. Chi 1a mét y tuong thiét ké ban dau

D. Mot bao cao vé qua trinh thiét ké

Cau hoi lya chon ding/sai:

Cau 1: An dang hoc Ve phuong phap thiét ké chuong trinh. An cho rang khi thiét ké chuong trinh, can phai
bat dau tir nhing chi tiét nho nhat r6i moi dén tong thé.

a) (Nhan biét) Phuong phap 1am min dan khuyén khich tiép can bai toan tir tong quan dén chi tiét.

b) (Nhan biét) Khi thiét ké chuong trinh, can phai bat dau tir nhiing chi tiét nhé nhat roi méi dén tong thé.
¢) (Thong hiéu) Viéc tiép can tir tong quan giup ngudi thiét ké co cai nhin toan dién vé bai toan trudc khi di
vao chi tiét.

d) (Van dung) An c6 thé bat dau bang viéc xac dinh muc tiéu cta chuong trinh, sau d6 chia nho bai toan
thanh cc budc nho hon dé giai quyét.

Ciau 2: Binh dang thiét ké chuong trinh sap xép dy s6 theo thir ty ting dan. Binh cho rang chi can viét ra
mét y tuong ban dau 1a du, khong can phai chi tiét hoa thém.

a) (Nhan blet) Phuong phap lam min dan yéu cau chi tiét hoa y Yy tuong thlet ké qua timg budc.

b) (Nhan blet) Chi can viét ray tuong ban dau la du, khong can phai chi tiét hoa thém.

¢) (Thong hiéu) Viéc chi tiét hoa y tuong gitp chuyén ddi y tuong thanh cac bude cu thé, tir d6 viét thanh
ma Iénh.

d) (Van dung) Binh c6 thé bit dau véi y tuong duyét qua day sb va so sanh cac phdn tir, sau d6 chi tiét hoa
cach thirc so sanh va d6i chd cac phan tir.
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