COPYRIGHT NOTICE
THONG BAO BAN QUYEN

© 2023 Duc A. Hoang (Hoang Anh Diic)

COPYRIGHT (English):

This document is licensed under Creative Commons Attribution-ShareAlike 4.0 International
(CC-BY-SA 4.0). You are free to share and adapt this material with appropriate attribution
and under the same license.

This document is not up to date and may contain several errors or outdated information.

Last revision date: 2023-03-22

BAN QUYEN (Tiéng Viét):

Tai liéu nay dudce caAp phép theo Gidy phép Qubc té Creative Commons Attribution-ShareAlike
4.0 (CC-BY-SA 4.0). Ban dugc tu do chia sé va chinh sita tai liéu nay v6i diéu kién ghi nguon
phit hop va st dung cting loai gidy phép.

Tai liéu nay khong duge cap nhat va c6 thé chita nhiéu 16i hoiic thong tin ci.

Ngay stta ddi cudi cing: 2023-03-22

©@®O

Creative Commons Attribution-ShareAlike 4.0 International



VNU-HUS MAT3500: Toan rdi rac
Bai tap Thuat toan I

Hoang Anh Diic

Bo mon Tin hoc, Dai hoc KHTN, DPHQG Ha Noi
hoanganhduc@hus.edu.vn

Bai tap 1. Thiét ké thuat toan dé tinh tdng ciia tit ca cac s6 hang trong mot day sé nguyen a, as, . . ., 4y
cho truge. Chitng minh thuat todn ban thiét ké 1a ding.

Bai tap 2. Cho trudc mot diy khong gidm cac s6 nguyén a1 < as < az < --- < a,,. Hay thiét ké mot
thuat toan dé tim cac s6 xuét hien nhidu hon maot 1an trong day.

Bai tap 3. Mot chubi ky tu dude goi 1a chudi doi xing (palindrome) khi viét tit trai qua phai va viét
tit phai qua trai thi chudi khong thay déi. Mot vi du 1a chudi madam. Hay thiét ké thuat toan dé kiém
tra xem mot chudi ky tur ¢6 phai 1a chudi déi xitng hay khong.

Bai tap 4. Hay thiét ké mot thuat toan dé hoan ddi cac gia tri ciia céc bién z vA y chi sit dung cac
phép gan gia tri.

Bai tap 5. Cho f: A — B la mot ham véi cac tap A, B 1a cac tap con hitu han cta Z. Hay thiét ké
mot thuat toan dé kiém tra xem

(a) lieu f c6 la don anh;

(b) liu f ¢6 1a toan anh.

Bai tap 6. Sit dung sip xép ndi bot dé sip xép cac phan tit trong day 6,2,3,1,5,4. Hay viét cu thé cac
day nhan dudc & tiing bude clia thuat toan. Lam tuong tu véi sip xép chen.

Bai tap 7. Mot thuat toan tinh 2" v6i x € Rt v n € N dudge mo ta nhu sau

Thuat toan 1: Tinh z”.

Input: z: s6 thyc duong, n: s6 tu nhién
Output: Gia tri cia ™
answer =1
while n > 0 do
answer := answer X
L n:=n-—1

AW N

5 return answer

Hay chiing minh phat biéu sau la mot bat bién vong lap cho vong while
O trude lan lap thi i (i > 1), answer = 2=,

(Cha ¥ 1a “lan lap thit 47 khac vé6i “lan 1dp 7. Khi ta n6i “lan 1dp 47, ta chi lan lap ctia vong while ma gia
tri cia n bang i. Khi ta néi “lan 1p thi 7, ta chi tht tu thyc hign ciia lan lap d6 trong vong while.)

Bai tap 8. Chitng minh ring

1) 22 14 O(z*) nhung x* khong 1a O(23).

2) 3z + 115 O(2*/2) va 2*/2 1a O(3z* + 1).
3) wlogz 1a O(z?) nhung 22 khong 1a O(zlogz).
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4) 2" 1a O(3") nhung 3" khong la O(2").
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Bai tap 9. Chiing minh ring néu f(z) 1a O(x) thi f(x) ciing 1a O(2?).
Bai tap 10. Hay giai thich mot ham f(z) 1a O(1) nghia 1a gl. Tuong tu véi (1) va O(1).

Bai tap 11. Ching minh riang véi cac ham f, g tit R dén R, f 14 ©(g) khi va chi khi ton tai cac hiang
s6 duong C, Cq, va k sao cho Cylg(z)] < |f(z)| < Calg(z)| v6i moi = > k.



