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

Hoang Anh Diic

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

Bai tap 1. Sip xép day sau bing cach st dung sip xép tron 4,7,0,3,8,9,1

Bai tap 2. Dédnh gid thdi gian chay clia cdc thuat todn dé quy mo t& trong bai gidng (tinh giai thira,
lily thira, tim kiém tuyén tinh, tim kiém nhi phan, sip xép tron)

Bai tap 3. Giai cac hé thiic truy hdi véi didéu kién ban dau sau
(a) ap =6ap—1 —8ap—2 (n>2), a0 =4, a; =10

(b) an =2an-1+ an—2—2a,-3 (n>3),a0=3,a1 =6, a2 =0
(¢) an = —=bap—1 — 6an_2+42-4™ (n > 3), a; = 56, az = 278
Bai tap 4. St dung ham sinh dé giai cac hé thitc truy hoi sau
(a) ap =Tapn_1 (n>1) véiag =5

(b) a = bax—1 — 6ag_2 (k> 2), ap =6, a3 =30

Bai tap 5. Udc lugng cic he thidc truy hdi sau theo O-lén, gid st T'(1) = 1

(a) T(n) =4T(n/3) +n?

(b) T(n) = 4T (n/2) +n?

(¢c) T(n)=3T(n/3)+n

(d) T(n)=3T(n/3)+1

Bai tap 6. St dung cay dé quy dé wéc lugng T'(n) cho bdi cac hé thiic truy hoi sau
(a) T(n) =2T(n/2) +n?

(b) T(n) =T(n/2) +1

(¢) T(n)=2T(n—1)+1

Bai tap 7. He thic T(n) = 2T(n/2) + nlogn khong théa méan céc diéu kién ctia Dinh ly thg neén ta
khong thé uée lugng né thong qua Dinh 1y. Tuy nhién, ta vAn c6 thé sit dung cay dé quy dé udc lugng
T(n) trong trudng hop nay. Hay sit dung cay de quy dé chi ra T'(n) = O(nlog?n)

Bai tap 8. Ta c6 thé chitng minh Dinh 1y thg bing céach sit dung cay dé quy

(a) Vé cay dg quy cho T'(n) = aT(n/b) + en? trong d6 n = b* v6i k 1a s6 nguyén duong ndo do, a > 1, b
13 s6 nguyén duong 16n hon 1, va ¢, d 1 cac sd thiyc véi ¢ duong va d khong am

(b) Tinh tdng titng hang va viét cong thitc ctia T'(n) dusi dang tong clia cAc hang trong cay.
(c) Xét cac truong hop a < b?, a = b?, va a > b

Bai tap 9. Mot cay van Emde Boas (van Emde Boas tree) 1a mot ciu tric dit lisu dé quy cho phép
ching ta chen, x6a, va tim kiém phan t x ndo d6 trong mot tap v tru U = {1,2,...,u} mot cach
nhanh chéng. Thai gian chen, x6a, tim kiém trong mot cay van Emde Boas dugc cho bdi hé thic truy
héi T'(u) = T(y/u) + 1 va T(1) = 1. Hay uéc lugng T(u). (Ggi y: Dinh nghia R(k) = T'(2%). Giai cho
R(k) ¢6 vé dé dang hon!)
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