Bai 4: Bai toan va thuat toan

A. Ly thuyét
1. Khai niém bai toan
- Bai toan 1a mét viéc nao d6 ma con ngudi mudn may tinh thuc hién
- Cac yéu td ciia mot bai toan:
+ Input: Thong tin d3 biét, thong tin dwa vao mdy tinh
+ Output: Thong tin can tim, thong tin 14y ra tir may tinh
- vi dy: Bai toan tim u6c chung 16n nhat cta 2 s6 nguyén duong, khi do:
+ Input: hai s6 nguyén duong A, B
+ Output: wdc chung 16n nhit cia A va B
2. Khai niém thuat toan
a. Khai niém
- Thuat toan la mdt day hiru han céc thao tac duogc sép Xép theo mot trinh tu xac dinh
sao cho sau khi thyc hién day thao tac éy, tur Input cua bai todn, ta nhan dugc Output can
tim.
b. Biéu dién thudt todn
- Str dung céch li¢t ké: néu ra tudn tu cac thao tac can tién hanh

- Str dung so d6 khéi dé mo ta thuat toan.

Y nghia
Thé hién thao tdc so sanh

Thé hién thao tic nhap, xuit dit lidu

Hinh
<>
- Thé hién céc phép tinh toan

Quy dinh trinh tir thwe huén cac thao tac

c. Cdc tinh chit ciia thudt todn



- Tinh dung: thuat toan phai két thac sau 1 sb hitu han 1an thuc hién céc thao tac.
- Tinh x4c dinh: sau khi thuc hién 1 thao tac thi hodc la thuét toan két thic hodc 1a ¢
dung 1 thao tac dé xac dinh dé dugc thuc hién tiép theo.
- Tinh dang dén: sau khi thuét toan két thuc, ta phai nhan duoc Output can tim.
3. Mot s6 vi du vé thuat toan
Vi du 1: Thuit toan gidi phwong trinh béc hai ax?+ bx + ¢ = 0 (a#0)
* Xac dinh bai toan
- Input: a,b,c
- Output: nghiém phuong trinh
* Xay dung thuat toan
a) Cach liét ke
B1: Bit dau;
B2: Nhéap a, b, c;
B3: Tinh A =b?—4ac;
B4: Néu A <0 > PT vo nghiém > B7;
B5: Néu A =0 > PT c6 nghiém kép x = -b/2a => B7;

B6: Néu A >0 - PT c6 2 nghiém phan bigt x1 = Z22Y8: yp = Z2+VA
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B7: Két thuc.

b) So' d6 khoi
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Vi du 2: Cho diy sé A gom s6 nguyén dwong N va cic s6 a1, az, ... an. Tim s6 16n nhat
¢6 trong diy sb A.
* Xac dinh bai toan
- Input: s6 nguyén duong N, a1, @, ... an
- Output: s6 16n nhat (Max) cta diy sd
* Y tuéng:
- bat gia tri Max = as.
- Lan luot cho i chay tur 2 dén N, so sanh gia tri aj véi gia tri Max, néu a;i > Max thi
Max nhén gia tri maéi 1a ai.
* Xay dung thuat toan
a) Cach liét ké
B1: Nhap N va day ay, az,..., an;
B2: Max =az; 1 =2;
B3: Néui> N thi duara gia tri Max roi két thic;
B4:
Budc 4.1: Néu ai > Max thi Max = a;;
Budc 4.2:i =i+ 1 10i quay lai B3.
b) So' d6 khoi
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Vi du 3: Kiém tra tinh nguyén t6 ciia 1 s6 nguyén dwong
* Xac dinh bai toan
- Input: N 12 mot s6 nguyén duong
- Output: "N 1a sé nguyén t6” hodc "N khong 1a s6 nguyén t6”
* Y twong:
- Pinh nghia: "M6t s6 nguyén duong N 1a sé nguyén té néu n6 chi c6 ding hai ude 1a 1
va N”
- Néu N =1 thi N khong 1a s6 nguyén t6
-Néu 1 <N < 4 thi N 1a s6 nguyén t6
- N >4: Tim u6c i dau tién > 1 cia N
+ Néu i< N thi N khong 13 s6 nguyén t6 (vi N ¢6 it nhat 3 wdc 1, i, N)
+Néui= N thi N 1a s6 nguyén t6
* Xay dung thuat toan
a) Cach liét ke
- Bu6c 1: Nhép s6 nguyén duong N;
- Budc 2: Néu N=1 thi thong bao "N khéng 1a s6 nguyén t6”, két thuc;



- Bu6c 3: Néu N < 4 thi théng bao "N 1a s6 nguyén t&”, két thac;
-Buoc 4:1=2;
- Bu6c 5: Néu i > +/N thi théng bao N 13 sb nguyén td, két thic
- Budc 6: Néu N chia hét cho i thi thdng bao N khong phai 13 sb nguyén t6 roi két thic
-Bu6c 7:i =i+ 1 10i quay lai B3
b) So' d6 khoi
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Vi du 4: Sap xép bang cach trao doi
* Xac dinh bai toan
- Input: Ddy A gdm N sb nguyén ai, az,...,an
- Output: Day A duoc sdp xép thanh diy khong giam
* Y twéng
- V&i mdi cdp s6 hang ding lién ké trong ddy, néu sé trudc > sd sau ta d6i chd ching
cho nhau. (Céc s6 16n s& dugc day dan vé vi tri xac dinh cudi diy)
- Viéc nay lap lai nhiéu luot, mdi luot tién hanh nhiéu 1an so sanh cho dén khi khong c6

su do1 cho nao xdy ra nira



» Xay dung thuat toan
a) Cach liét ké
- Bu6c 1: Nhap N, cac sb hang a1, az,....an;
-Budc2: M «— N;
- Bué6c 3: Néu M < 2 thi dua ra ddy A d3 duoc sip xép, roi két thuc;
-Bu6c4d M —M-1,10;
-Budc 5:1«—1+1;
- Bu6c 6: Néu i > M thi quay lai buée 3;
- Budc 7: Néu ai > aj+1 thi trdo doi aj va ai+1 cho nhau;
- Budc 8: Quay lai buére 5;
b) So' d6 khoi
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hinh 21. mé phong vi du



B1 ( NndpNvaa;, az. . .as )

B2 MeN

Dua ra A
KOI thae

|M<—M-1,l+—0]

Trao cho| © 57
a.s va a

Vi du 5: Bai toan tim kiém
* Xac dinh bai toan

- Input : Day A gom N sb nguyén khac nhau a1, az,...,an va mot s nguyén k (khoa)

- Output: Chi sb i ma ai = k hoidc thong bao khéng c6 s6 hang nao ciia A bang k.
* Y twéng
Lan luot tir s hang thtr nhét, ta so sanh gia tri sé hang dang xét véi khoa (k) cho dén khi
c6 su tring nhau, néu da xét téi s6 hang cudi ciing ma khong c6 sy tring nhau thi c¢6 nghia
1a day A khong c6 s hang nao co gia tri bang k.
* Xay dung thuat toan
a) Cach liét ké

- Budc 1: Nhap N, cac sb hang a1, a,..., an va gia tr1 khoa k;

-Bubc 2:11;

- Bude 3: Néu aj = k thi théng béo chi sb i, roi két thuc;

- Buoc 4: 1 «i+1;

- Bu6c 5: Néu i > N thi thong bao diy A khong c6 sb hang nao c6 gia tri bang k, roi két
thac;



- Budc 6: Quay lai budce 3;

b) So' d6 khoi
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hinh 24. mé phéng tim kiém tuin tw véi i= 5 thi A5=2
Vi du 6: Tim kiém nhi phan
* X4c dinh bai toan
- Input: DAy A la diy ting gom N sd nguyén khac nhau a1, @, ...,an va mot s6 nguyén k.
Vi du: Dy A gdm cac sd nguyén 2456921223031 33. Vak=21 (k=25)



- Output : Vi tri i ma ai = k hodc thong bao khong tim thay k trong diy. Vi tri ctia 21
trong day 1a 6 (khdng tim thiy 25)
* Y twéng
Str dung tinh chat ddy A da sip xép ting, ta tim cach thu hep nhanh ving tim kiém bang
cach so sanh k vé6i s6 hang & gitra pham vi tim kiém (agiz), khi d6 chi xay ra mot trong ba
truong hop:

- Néu agiz= k thi tim duoc chi sb, két thic;

- Néu agiza > k thi viéc tim kiém thu hep chi xét tir agiu (pham vi) — agim - 1;

- Néu agiza < k viéc tim kiém thu hep chi xét tir agitta + 1 —acusi (pham vi).
Qua trinh trén duoc lap lai cho dén khi tim thay khoa k trén ddy A hodc pham vi tim kiém
bang rdng.
* Xay dung thuat toan
a) Cach liét ke

- Budc 1: Nhap N, cac ) hang al, a2,..., aN va gia tri khoa k;

- Bude 2: Pau «1; Cudi «N;

- Bude 3: Gitta«—[(Pau+Cudi)/2];

- Budc 4: Néu agira = k thi thong bao chi sb Giira, roi két thac;

- Budc 5: Néu agiza > k thi dit Cubi = Giira - 1 r6i chuyén sang budc 7;

- Bude 6: Dau «Giita + 1;

- Bu6c 7: Néu Pau > Cudi thi thong bao khong tim thiy khoa k trén ddy, rdi két thic;

- Budce 8: Quay lai budce 3.
b) So' dd khoi
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hinh 25
B. Tric nghiém
Cau 1: Khi biéu dién thuat toan bang so do khéi, hinh chit nhat thé hién thao tac gi?
A. Thé hién thao tic tinh toan
B. Thé hién thao tac so sanh
C. Quy dinh trinh ty thyc hién cac thao tac
D. Thé hién cac thao tac nhap, xuét dit liéu
Cau 2: Thuat toan co6 tinh:
A. Tinh xéc dinh, tinh lién két, tinh dung dan
B. Tinh dirng, tinh lién két, tinh xac dinh
C. Tinh dirng, tinh xac dinh, tinh diing din
D. Tinh tuan tu: Tir input cho ra output
Cau 3: Trong tin hoc so dd khéi la:
A. Ngon ngir 1ap trinh bac cao
B. So' d6 mé ta thuit toan
C. So d6 vé cAu trac may tinh
D. So d6 thiét ke vi dién tir

Cau 4: Chon phat biéu dung khi néi vé Bai toan va thuat toan:



A. Trong pham vi Tin hoc, ta c6 thé quan niém bai toan 1 viéc ndo d6 ma ta mudn may
tinh thuc hién
B. Thuét toan dé gidi mot bai toan la mot ddy hiru han cac thao tac dugc sép xép theo mot
trinh tu xac dinh sao cho sau khi thuc hién day thao tac d6, tir Input cua bai toan nay, ta
nhan dugc Output can tim
C. So d6 khdi 1a so d6 md ta thuat toan
D. Ca ba ciu trén déu ding
Cau 5: Thuét toan sap xép bang ddi chd cho diy sd A theo trat tu ting dan dung lai khi
nao?
A. Khi M =1 va khong con sw doi chd
B. Khi sb 16n nhét troi vé cudi day
C.Khia'>a +1
D. Tét ca cac phuong an
Giai thich :
Thuat toan sip xép bang doi chd cho diy sd A theo trat ti ting dan ding lai khi:
+ M =1 thi trong ddy c6 mdt s6 hang nén khong can d6i chd va thuat toan két thic
+ Khéng con sy ddi chd vi véi mdi cip sb hang lién ké trong dy, néu sé trudc 16n hon
sau ta ddi chd ching cho nhau va lap di lap lai, cho dén khi con sb hang nao ddi chd nita
thi durng.
Cau 6: Cho thuat toan tim gia tri nho nhat trong mot day s6 nguyén st dung phwong phap
liét ké dudi day:
Budc 1: Nhap N, cac sb hang ai, a,...., an;
Budc 2: Min «— aj, 1 « 2;
Budc 3: Néu i <N thi dua dua ra gia trj Min r6i két thuc;
Budce 4:
Budc 4.1: Néu & > Min thi Min « aj;
Budc 4.2: 1 « i+1, quay lai budc 3.
Hay chon nhiing budc SAIl trong thudt toan trén:
A. Buéce 2



B. Budce 3

C. Buodrc 4.1

D. Bu6c 4.2

Giai thich :

Budc 4.1: Néu a;> Min thi Min « a; 14 sai vi néu ai > Min. vy s& c6 1 s6 hang ai 16n hon
Min. Vay Min 1a nhé nhat nén khong thé gan ai cho Min. Can stra 1a Néu ai < Min thi Min
«— aj 1a sai vi néu ai > Min.

Cau 7: Thuét toan tot 1a thudt toan:

A. Thoi gian chay nhanh

B. Tén it b nho

C. Ca A va B déu diing

D. Tt ca cac phuong an déu sai

Giai thich :

Thuat toan tot 13 thuat toan ton it bo nhé va thoi gian gitip may tinh hiéu va giai quyét mot
bai todn nhanh, chinh xac.

Cau 8: Input ctia bai toan: "Hoan doi gia tri ctia hai bién sb thuc A va C dung bién trung
gian B" la:

A. Hai s6 thue A, C

B. Hai s6 thuc A, B

C. Hai s thuc B, C

D. Ba s thuc A, B, C

Giai thich :

Input cta bai toan 1a cac thong tin di cho vi vay Input ciia bai toan: "Hoan ddi gia tri clia
hai bién s6 thuc A va C dung bién trung gian B" 13 hai s6 thuc A, C.

Cau 9: Cho bai toan kiém tra tinh nguyén té ctia mot s nguyén duong N. Hiy xac dinh
Output cua bai toan nay?

A. N 1a sb nguyén td

B. N khéng 13 s6 nguyén t6

C. N 1a s6 nguyén to hoiic N khong la s6 nguyén to



D. Tt ca cac y trén déu sai

Giai thich :

Output 12 cac thong tin can tim vi vay bai toan kiém tra tinh nguyén t6 ctia mot s6 nguyén
duong N, Output cua bai toan nay 1a N 13 s nguyén t6 hodc N khong 14 sé nguyén t6.
Cau 10: "...(1) 1a mot day hiru han cac ...(2) dugc sip xép theo mot trinh ty xac dinh sao
cho khi thuc hién diy cac thao tac dy, tir ...(3) cta bai toan, ta nhan dugc ...(4) can tim".
Céc cum tir con thiéu 1an luot 142

A. Input — Output - thuat toan — thao tac

B. Thuat toan — thao tac — Input — Output

C. Thuét toan — thao tac — Output — Input

D. Thao tac - Thuat toan— Input — Output



