VNU-HUS MAT3302: Toén rgi rac GV: Phan Thj Ha Duong (ly thuyét)

Bai tap tuan 6

20/11/2025 GV: Hoang Anh Ddc (bai tap)

(1) Danh sach bai tap méi tuan ¢6 6 https://hoanganhduc.github.io/teaching/V

(2) Tham gia Google Classroom (https://classroom.google.com/c/0DAwMzkxNzA30

(3) Cac bai tap danh dau sao (x) c6 thé can thsi gian suy nghi lau hon.

NU-HUS/2025/winter/MAT3302/.

TEy?cjc=y6rexxh5) dé biét cach tinh diém thuong xuyén qua viéc lén bang va diém
danh.

Bai tap 1. (1) Do thi giao (intersection graph) cia mot ho cac tap hop Aj, Ao, ..., A, 14

do thi c6 mot dinh cho méi tap hop nay va c¢6 mot canh ndi hai dinh biéu dién hai tap
hop néu hai tap hop nay c6 giao khac rong. Hiy xay dung do thi giao cia cac ho tap
hgp sau.

(a) A1 = {0,2,4,6,8), Ay = {0,1,2,3,4}, A3 = {1,3,5,7,9}, Ay = {5,6,7,8,9}, A5 =
{0,1,8,9}

(b) Ay = {...,-4,-3,-2,-1,0}, Ay = {...,-2,-1,0,1,2,...}, A3 =
{..,—6,-4,-2,0,2,4,6,...}, Ay = {...,—5-3,-1,1,3,5,...}, A5 =
{..,—6,-3,0,3,6,...}

(c) Ai={z|z<0}, Aa={z|-1<zx<0}, A3={z|0<axz<l}, Ay={z|-1<
<1}, As={z|z>-1}, Ag =R

Xay dung do thi anh huéng cho cdc thanh vién hoi dong quan tri clia mot cong ty
néu Chu tich c6 thé &nh huéng dén Giam dbéc Nghién ctu va Phat trién, Giam déc
Marketing, vd Giam déc Van hanh; Giam déc Nghién citu va Phat trién cé thé anh
huéng dén Giam déc Van hanh; Giam déc Marketing c6 thé anh huéng dén Giam dbc
Van hanh; va khong ai ¢6 thé anh hudng dén, hoic bi &nh hudng béi, Giam déc Tai
chinh.

Giai thich cach sit dung do thi dé mo hinh héa cac thong diep thu dien ti (electronic
mail messages) trong mot mang. Céc canh nén la c6 huéng hay vo huéng? C6 nén cho
phép canh boi khong? C6 nén cho phép khuyén khong?

Mo tid mot mo hinh do thi biéu dién viec mdi ngudi tai mot bita tiec cé biét ten cia
mdi ngudi khéc tai bita tiec hay khong. Cac canh nén la ¢6 hudéng hay vo huéng? Co
nén cho phép canh boi khong? C6 nén cho phép khuyén khong?

1-1


https://hoanganhduc.github.io/teaching/VNU-HUS/2025/winter/MAT3302/
https://hoanganhduc.github.io/teaching/VNU-HUS/2025/winter/MAT3302/
https://classroom.google.com/c/ODAwMzkxNzA3OTEy?cjc=y6rexxh5
https://classroom.google.com/c/ODAwMzkxNzA3OTEy?cjc=y6rexxh5

(5) Mo ta4 mot mo hinh do6 thi biéu dién hé thong tau dién ngam trong mot thanh phd lén.
Cac canh nén 1a c6 hudng hay vo6 huéng? Co nén cho phép canh boi khong? Cé nén cho
phép khuyén khong?

(6) V6i mdi mon hoc tai mot trudng dai hoc, c6 thé c6 mot hodc nhidu mon hoc khac 1a
céc mon hoc tien quyét ciia né. Lam thé nao c6 thé sit dung do thi dé mo hinh héa cac
mon hoc nay vad mon hoc ndo 14 mon hoc tién quyét ciia mon hoc nao? Cac canh nén
la c6 huéng hay vo huéng? Nhin vao mo hinh dd thi, lam thé nao ching ta cé thé tim
céc mon hoc khong c6 bat ki mon hoc tién quyét nao va lam thé nao ching ta cé thé
tim cac mon hoc khong phai 1a mon hoc tién quyét ctia bat ky mon hoc nao khac?

Bai tap 2. Chitng minh ring tong s6 ngudi ma mdi ngudi da bit tay, 1y tong trén tat ci
moi ngudi tai mot bita tiéc, 1a mot s6 chin. Gid st rang khong ai bat tay chinh minh.

Bai tap 3. Chiing minh ring trong mot do thi don c6 it nhat hai dinh, luoén ton tai hai
dinh c6 cting bac.

Bai tap 4. Néu G 1a mot do thi ¢6 n dinh, thi s6 lugng canh to6i da trong G 14 bao nhiéu?

Bai tap 5. Vé cac do thi sau.

(a) K7 (d) C7
(b) Kig (e) Wr
(c) Kia (f) Qu
Bai tap 6. V6i gia tri nao ciia n thi cac do thi sau 1a do thi hai phia (bipartite graph)?
(a) Kn (c) Wn
(b) Cp (d) @n

Bai tap 7. Cho n 1a mot s6 nguyén duong. Chiing minh réng do thi con cdm sinh béi mot
tap con khéc réng ctia tap dinh cia K, 1a mot do thi day du.

Bai tap 8. Cac do thi sau c6 bao nhiéu dinh v& bao nhiéu canh?

(a) Ky (d) Kpnn
(b) Cn
(c) W, (e) @n

Bai tap 9. Chudi bac (degree sequence) ctia mot do thi 1a chudi cac bac clia cac dinh ctia
do thi theo thit tu khong téng (non-increasing ordering).

(a) Tim chubi bac ctia mdi do thi sau day.
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(b) Chudi bac ctia do thi hai phia K,,, 1a gl, trong d6 m va n 1a cac s6 nguyén duong?
Giai thich cau tra 16i ctia ban.
(c) Chudi bac ctia K, trong d6 n 1a mot s6 nguyén duong, 1a gi? Giai thich cau tra 16i ctia

ban.

(d) Mot do thi c6 bao nhiéu canh néu chudi bac ctia n6 la 4,3,3,2,2? Vé mot do thi nhu
vay.

(e) Mot do thi c¢6 bao nhiéu canh néu chudi bac ctia n6 14 5,2,2,2,2,1? Vé mot do thi nhu
vay.

Bai tap 10. Mot chudi dy,ds, ..., d, dugc goi 1a chudi do hoa (graphic sequence) néu néd
1& chudi bac ctia mot do thi don.

(a) Xac dinh xem mdi chudi sau c6 phai 1a chudi do hoa hay khong. V6i nhiing chudi 1a
chudi do hoa, haly vé mot do thi c6 chudi bac da cho.

(1) 5,4,3,2,1,0 (5) 3,3,2,2,2,2
(2) 6,5,4,3,2,1 6) 1,1,1,1,1,1
(3) 2,2,2,2,2,2 (7) 5,3,3,3,3,3
(4) 3,3,3,2,2,2 (8) 5,5,4,3,2, 1

(b) (x) Gia st rang dy,da, .. .,d, 1a mot chudi do6 hoa. Chiing minh réng ton tai mot do
thi don v6i cac dinh vy, vs,...,v, sao cho deg(v;) = d; v6i i = 1,2,...,n va vy ké v6i
V2,...,Ud1+1-

(c) (*) Chiing minh rang mot day dy, ds, . .., d, cac s6 nguyén khong am dugc sip theo thit

tu khong tang 14 mot chudi do hoa khi va chi khi diy thu dugc bang cach lay
d2_]-7 d3_17 ceey ddl—‘rl_l) dd1+2) ceey dn7
roi siap xép lai cac phan tt theo thit tir khong tang, cling 1& mot chudi do hoa.

(d) (%) Stt dung két qua ciia phan (c) dé thiét ké mot thuat toan dé quy (recursive algorithm)
dé kiém tra xem mot diy c6 phai la chudi do hoa hay khong.
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Bai tap 11. Céc do thi sau c6 bao nhiéu do thi con (subgraph)?

(a) Ky
(b) (x) K3 (Dap an: 17)

(¢) (x) K4 (Dap an: 112)

(Ggi y: C6 bao nhieu do thi con ¢6 1 dinh? 2 dinh? 3 dinh? v.v..)

Bai tap 12. Cho G 1a mot do thi v6i v dinh va e canh. Ki hieu M 14 bac 16n nhat clia cac
dinh ctia G, vd m 1a bac nhé nhat ctia cac dinh ctia G. Hay chiing minh ring

(a) o > m.

b) — < M.
) %<
Bai tap 13. Mot do thi don dugc goi 1a chinh quy (regular) néu moi dinh ctia do thi nay

c6 ciing bac. Mot do thi déu duge goi 1a n-chinh quy (n-regular) néu moi dinh trong do thi
nay c6 bac n.

(a) V6i cac gia tri nao ctia n thi cac do thi nay 14 do thi chinh quy?
) Ky
) Cn

3) Wy
) Qn

(b) Véi céac gia tri nao ctia m va n thi K, , la chinh quy?

(c) Mot do thi chinh quy c¢6 bac bén véi 10 canh ¢6 bao nhiéu dinh?

Bai tap 14. Do thi b (complementary graph) G ctia mot do thi don G c6 cling cac dinh

nhu G. Hai dinh ké nhau trong G khi v& chi khi chiing khong ké nhau trong G.

(a) Néu G la mot do thi don vé6i 15 canh v G ¢6 13 canh, G ¢6 bao nhiéu dinh?
(b) Néu do thi don G ¢6 v dinh va e canh, G ¢6 bao nhiéu canh?
(c) Néu chudi bac ctia do thi don G 1a 4,3, 3,2,2, thi chudi bac ciia G 1a gi?

)

(d) Néu chudi bac ctia do thi don G 1a dy,ds, ... ,d,, thi chudi bac ciia G 1a gi?
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Bai tap 15 (x). Chiing minh rang néu G 1a mot do thi don hai phia (bipartite graph) véi
2

v dinh va e canh, thi e < UZ

Bai tap 16. Chiing minh réang néu G = (V, E) 1a mot do thi hai phia n-chinh quy véi n

14 86 nguyén duong va (V4, V3) 1a mot phan hoach hai phia ctia V, thi |[Vi| = |Va]. N6i cach

khac, trong mot do thi hai phia n-chinh quy, hai tap dinh ctia phan hoach phai c6 ciing s6
lugng dinh.

Bai tap 17. Xac dinh xem cac cip do thi cho trudc trong Hinh [l| sau c6 dang cau
(isomorphic) hay khong. Néu c6, hiy chi ra mot déng cau (isomorphism) gitta cic tap
dinh ctia chiing. Ngugc lai, hily dua ra mot lap luan chit ché rang khong c6 ding cau nao
ton tai.

Bai tap 18. Chitng minh ring quan hé ding cau ctia cac do thi don 14 mot quan hé tuong
duong.

Bai tap 19. Gia sit ring G va H 1a céc do thi don dédng cau. Chitng minh ring cac do thi
bt G va H ciia chiing ciing ding cau.

Bai tap 20. Mot dd thi don G dugc goi 1a do thi tu b (self-complementary graph) néu G
va G la dang cau.

(a) Tim mot do thi ty bu ¢6 4 dinh.

(b) Tim mot do thi tu b ¢6 5 dinh.

(¢) (x) Chitng minh ring néu G la mot do thi ty bu v6i n dinh, thi n =0 (mod 4) hoic
n=1 (mod4).

Bai tap 21. Véi cac s6 nguyén n nao thi C,, 1a do thi tu bu?

Bai tap 22. C6 bao nhiéu do thi don khong dang cau véi n dinh, khi n 13

Tai ligu

[1] Kenneth H. Rosen, Discrete Mathematics and Its Applications, 8th edition, McGraw-
Hill, 2018.

[2] Liben-Nowell, David, Connecting Discrete Mathematics and Computer Science, 2nd
edition, Cambridge University Press, 2022.
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