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Chuong 1. DAI CUGNG VE PO THI

Bai 1.1 Trong mot bifa tiéc, moi ngudi bat tay nhau. Chéing minh ring
s6 ngudi bit tay véi 1 s6 18 ngudi khac 13 sé chin.

Bai 1.2 Trong 1 gidi ddu cd theo thé ddu vong tron 1 lugt, chiing minh
ring tai moi thoi difm cla gidi, luon ludn c6 2 dau thi co s6 van da thi

dau bang nhau.

Bai 1.3 Mot bita tiéc c6 6 ngudi tham dy. Chtng minh ridng c6 3 ngudi
quen nhau hodc c6 3 ngudi khong quen nhau.

Bai 1.4 Ching minh 2 d thi trong Hinh 1.17a va 1.17b ddng ciu.

Hinh 1.17a Hinh 1.17b
Bai 1.5 Ching minh 2 d thi trong Hinh 1.18a va 1.18b ddng ciu.

Bai 1.6 Hai db thj trong Hinh 1.19a va 1.19b ¢6 ding cdu khong? Gidi
thich.

Bai 1.7 Xét tinh ding ciu cda hai do thi trong Hinh 1.20a va 1.20b.
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Bai 1.8 Mot don do thi G dugc goi 14 fw bu néu G ~ G.

a) Chiing minh ring néu G tu bu thi s¢ dinh cta G 1a 4k hay 4k +1,
v6i k nguyén duong.

b) Tim tit ci cac do thi tu bu cb 4 dinh va 5 dinh.

Bai 1.9 Giai bai toan instant insanity trong Hinh 1.21.

Y w
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Hinh 1.21

Bai 1.10 Cho G 1a do thi don, khong huéng. Do thi duong cia G, ky
hi¢u L(G), dugc xac dinh nhu sau: Mbi canh ctia G 1a 1 dinh ctia L(G),
hai dinh ctia L(G) ké nhau khi va chi khi hai canh tuong Gng trong G
ké nhau.

a) Ching minh K3 va K 3 ¢6 cting do thi dudng.

b) Tim s6 canh clia L(G) theo béc ctia cic dinh trong G.
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¢) Chting minh ring: néu G 1 k-déu thi L(G) la (2k — 2)-déu.
d) Tim L(K).

Bai 1.11 B6n ngudi bat ky trong s6 n ngudi (n > 4) déu c6 1 nguvi
quen biét véi 3 ngudi con lai. Chimg minh ring c6 1 ngudi quen véi tat
cd n — 1 ngudi con lai.

Bai 1.12 Cho G = (X, E) 1a mot do thi vi A C X. Goi k 1a s6 canh
cia G ma mdi canh c6 ding 1 dinh ndm trong A (1 dinh & ngoai A) va
hla s dinh bac 18 trong A. Chting minh ring tinh chén 18 cda k va cta
h 1a nhu nhau.

Bai 1.13 Trong 1 gidi thi ddu c6 n doi tham dy va da c6 n + 1 tran diu
dugc tién hanh. Ching minh ring c6 1 doi da thi dau it nhat 3 tran.

Bai 1.14 Cho G = (X, FE) la mot do thi c6 huéng, cin bang. Vi
A C X, chiing minh ring s6 cung dén A bang s6 cung rdi khéi A.

Bai 1.15 Cho G = (X, E) la mot do thi c6 huéng. Chiing minh ring k
1a s6 chin véi

k=Y |dT(i)—d ()]
=1

Bai 1.16 Gia st ring, dé gidi quyst mot van de, cac 1ap trinh vién dua
ra nhitng chuong trinh bing ngén ngi Pascal khac nhau. Ta xét sy khic
biét clia cac chuong trinh nay bing mot s tinh chit nao d6. Ching han
cac tinh chat ctia chuong trinh dugc xét dén la

1. S6 dong lénh
2. S6 léenh GOTO



3. S6 chuong trinh con

Ta c6 két qua sau

Chuong So S6 lénh | S6 chuong
trinh | dong Iénh | GOTO | trinh con
1 66 20 1
2 41 10 2
3 68 5 8
4 90 34 5
5 75 12 14

Do thi tuong dong 1a do thi dugc xdy dung nhu sau: Tap dinh 1a
tap hgp cic b thi tu (py, pe, p3) V6i p; 1a gia tri cda tinh chit i. Vi

x = (p1,p2,p3) Va y = (q1, g2, q3), ta ddt

f(x,y) = |p1 — a1 + [p2 — q2| + |p3s — g3l

Véi s cho trudc, ta ndi cac dinh z,y bing 1 canh néu f(x,y) < s. Vé

do thi tuong dong trong cic truong hgp sau

a) s =25
b) s = 35
¢) s = 50.




Chuong 2. PUGNG PI, CHU TRINH VA TAP CAT

Bai 2.1 Cho do thi G ¢c6 m canh va n dinh. Chiéng minh ring, néu
m < n thi G ¢6 1 dinh treo hodc dinh co lap.

Bai 2.2 Cho do thi G = (X, E) théa man dieu kién §(G) > k > 2,
trong do6
d(G) =min{d(i): i€ X}.

Chtng minh ring, néu G don thi G ¢6 1 chu trinh s¢ cip véi chieu dai
> k+1.

Bai 2.3 Cho do thi G ¢c6 m canh va n dinh. Chtng minh ring, néu
m > n thi G ¢6 1 chu trinh.

Bai 2.4 Cho G 1a do thi lién thong. Chting minh G ¢6 2 dinh khong la
diém khap.

Bai 2.5 Cho G 1a do thi don gom n dinh, m canh va p thanh phan lién
thong. Chdng minh ring

(n—=p)(n—p+1)

N | —

n—p<m<

Suy ra ring, néu 2m > (n — 1)(n — 2) thi G lién thong.

Bai 2.6 Co6 2k tram dién thoai (k > 0), mdi tram ndi tryc tiép véi it
nhat k tram khic. Ching minh ring bit ky 2 tram nao ciing lién lac
dugc v6i nhau.



Bai 2.7 Cho 2k diém trong mit phdng nim trong nhing dudng tron,
mbi dudng tron chia it nhat £ diém. Chdng minh ring gita 2 diém bat
ky deu ton tai mot dudng tron chia ca hai diém do.

Bai 2.8 C6 bao nhiéu do thi don gom 5 dinh va c¢6 4 hodc 6 canh?
Bai 2.9 Cho G la do thi don. Chting minh ring G hoic G lién thong.

Bai 2.10 Cho G la do thi lién thong. Chtng minh ring 2 duong di so
cap dai nhét trong G ¢6 1 dinh chung.

Bai 2.11 Cho G 1a do thi khong khuyén va mbi dinh déu c6 bac > 3.
Chtng minh G ¢6 1 chu trinh don véi do dai chén.

Bai 2.12 Cho G don. Ching minh ring:

a) G la 2-lién thong néu va chi néu moi cip dinh déu § trén 1 chu
trinh

b) e(G) > 2 néu va chi néu moi cip dinh déu c6 2 duong di noi
ching v6i nhau.

Bai 2.13 Chiing minh do thi G 1a ludng phan khi va chi khi moi chu
trinh ctia G déu c6 do dai chin.

Bai 2.14 Cho G = (X, E) la do thi lién thong va i € X. Chiing minh
ring i 1a diém khdp néu va chi néu c6 2 dinh z,y sao cho moi day
chuyén néi z va y déu qua i.

Bai 2.15 Cho G = (X, F) 1a db thi lién thong va A, B C X. Ching
minh ring

w(AAB) = w(A) ® w(B).
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Bai 2.16 Cho G 1 do thi c6 huéng c6 n = 2k + 1 dinh va 1a k-déu.
Chtng minh ring:

a) G lién thong manh
b) G khong tach dugc.

Bai 2.17 Ching minh ring tong s6 day chuyén c6 chitu dai tit 1 dén n
trong do thi K,, (véin > 2) la

n(n—1)[(n—1)" —1]
n—2 ’

Bai 2.18 Chiing minh rang s6 day chuyén so cip ndi 2 dinh cho sdn
trong K, la

-2

1
(n—2)!;g.

3

Suy ra so day chuyén so cap trong K,,?

Bai 2.19 Goi h 1a s6 day chuyén so cip trong K,,. Ching minh ring
n! < h < 3nl.

Bai 2.20 Xét do thi G trong Hinh 2.9 sau day

O

1 2

Hinh 2.9

Chting minh ring sé chu trinh c6 chiéu dai k£ qua dinh 1 I s6
Fibonacci f3.
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Bai 2.21 Cho G la db thi dugc biéu dién trong Hinh 2.10, xét xem trudng
hop nao w(A) 1a tap cit? Néu w(A) khong la tip cit, viet w(A) dudi
dang hoi cac tap cit roi nhau.

a) A={1,2}.
b) A= {3,6}
c) A={3,56}

e e
€1 3 €5 Y €9 €11

7 © 6 €8 5 €0 4

€12 €13

€14

Hinh 2.10

Bai 2.22 Cho G = (X, E) 1a do thi lién thong va U C E. Gid sk ring
s6 canh chung ctia U va mot tap cit bat ky déu 1a s6 chin. Ching minh
rang U 1a mot chu trinh.
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Chuong 3. CAY

Bai 3.1 V& tit ca cac cay (khong ddng cdu) gobm 5 dinh.

Bai 3.2 Cho 2 cay T1 = (Xl,El),ATQ = (XQ,EQ) v0i m; = |Ez| va
n; = |XZ| Tinh n1, Ng, My blét mi = 17 va No = 2?11.

Bai 3.3 Cho G 1a 1 riing c6 7 ciy va 40 canh. Tim s6 dinh cla G.
Bai 3.4 Cho G 13 1 riing c6 62 dinh va 51 canh. Tim s6 cdy cla G.

Bai 3.5 Cho mot vi du vé mdt do thi ¢cé6 m = n — 1 canh nhung khong
la céy.

Bai 3.6 Cho G la ciy gom 4 dinh bac 2, 1 dinh bac 3, 2 dinh bac 4, 1
dinh bac 5. Hoi G c¢6 bao nhiéu dinh treo?

Bai 3.7 Cho G = (X, F) lién thong. Chting minh ring, néu G la cay
thi moi dinh khong 1a dinh treo déu la diém khép.

Bai 3.8 Cho 7' = (X, F) la cdy v6i X = {1,2,...,n}. Ching minh
ring, s6 dinh treo cta T la

Bai 3.9 Cho G = (X, E) la cy. Dit r = max{d(i) : i € X} va g a
)



a) Chting minh rdng ¢1 > ¢ +2 véi g = g3 + - - - + ¢
b) G ¢6 bao nhiéu dinh?

Bai 3.10 Cho G 1a mot do thi gom n dinh, m canh va p thanh phan
lien thong. Chiing minh ring m > n — p.

Bai 3.11 Cho G 1a mot do thi gom n dinh, m canh va p thanh phan lién
thong. Chding minh ring G 1a mot ring néu va chi néu m —n+p = 0.

Bai 3.12 Chiing minh cdy 1a mot do thi luong phan. Nhiing ciy nao la
do thi ludng phan da?

Bai 3.13 Cho G = (X, E) lién thong va e € E. Ta c6 thé néi gi vé e
trong cac truong hogp sau

a) e € T,VT € Sp(G).

b) e & T,VT € Sp(G).

Bai 3.14 Véi T1, T» € Sp(G) dit

T\oT
d(Ty, Ts) = @.

Chting minh rang d 1a mot metric trén Sp(G).

Bai 3.15 Cho 71,75 € Sp(G) v6i G = (X, E)va Ty # Tb.

a) Chiing minh ring, véi e € T, — T thi ton tai f € T» — T} sao cho
(Ty —e) + f € Sp(G).

b) Suy ra ring c6 thé bién déi 7y thanh T bing cach ting budc thay
thé mbi canh ctia 77 bang mot canh ctia Th — 77.
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Bai 3.16 Chiing minh ring [Sp(G)| =1 <= G la cay.

Bai 3.17 Cho G lién thong va G’ < G sao cho G’ khong c¢b chu trinh.
Chiing minh ring, ton tai 7' € Sp(G) sao cho G’ C T.

Bai 3.18 Cho ¢/ < G. Ching minh ridng, néu moi chu trinh C' déu c6
mdt canh trong G’ thi G’ ¢ it nhat m — n + p canh.

Bai 3.19 Cho G| = (X1,E),Gy = (X, Eo) 1a cac do thi con lién
thong clia mot cdy T = (X, E) v6i E1 N Ey # 0. bat Gs = G1 N Go.
Chtng minh ring G5 lién thong.

Bai 3.20 Cho G = (X, E) la mot db thi lién thong va H < G. Phan bu
clia H trong G, ky hiéu G — H, 1a do thi con clia G tao béi nhiing canh
clia G khong & trong H va nhiing dinh ké véi cic canh nay. Ching
minh ring

a) Néu T € Sp(G) thi G — T khong c6 doi chu trinh.

b) Néu H 1a mot tap cit thi G — H khong chta mot cay toi dai nao
cta G.

Bai 3.21 Cho T = (X, E) la cdy. Véi =,y € X, goi d(z,y) la s6 canh
trén dudng di ngdn nhét giita z va y. Ta dinh nghia

- Duong kinh cda T 1a D = max{d(z,y): z,y € X }.

- D¢ léch tam cha dinh z 13 E(x) = max{d(z,y) :y € X }.
- Tém cla G 1a dinh ¢ théa E(x¢) = min{E(x):z € X}.
- Ban kinh cta T 1a R = E(xq) v6i xo 1a tam.

a) Tim tdm, ban kinh va dudng kinh cta ciy T trong Hinh 3.26 sau
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Hinh 3.26
b) Chting minh ring néu 7" ¢6 2 tim thi 2 tim 4y ké nhau.

¢) Chiing minh rang 1 ciy c6 1 hodc 2 tim.

N D
d) Ching minh rang Bl < R<D. Timmot cdy T ma D # 2R.

Bai 3.22 Tim céy khung ctia cac do thi trong Hinh 3.27 biang cach ding
BFS.

Bai 3.23 Tim céy khung ctia cac do thi trong Hinh 3.27 biang cach ding
DFS.

Bai 3.24 Chiing minh céac thuit toan BFS va DFS cho ta ciy khung cta
do thi G lién thong.

Bai 3.25 Dung thuat toan “dd ngugc” dé gidi bai toan 4 con hiu trén

ban cd 4 x 4 (nghia 12 sip 4 con hiu trén 1 ban cd 4 x 4 sao cho khong
¢6 2 con hiu ndo ¢ cung hang, cung cot hay cing duong chéo).

Bai 3.26 Cho G = (X, E) lién thong va T' € Sp(G). Xét xem cac ménh
deé sau day dang hay sai?
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a) Co mot thi tu trén X sao cho T 1a cdy khung c6 dugc tu thuit
toan BFS.

b) C6 mot thi ty trén X sao cho T 1a cdy khung c6 dugc tu thuat
toan DFS.

Bai 3.27 Cho G = (X, E) lién thong. Cho vi du ching té rang véi 2
tht tu khac nhau trén X, thuat toan BFS c6 thé cho ta cing mot cy
khung ctia G. Cho vi du tuong tu vé6i thuit toan DFS.

/ 1 2 3 4 \

5 6 7
8
9 10 11 12
()
1
8 2
9 10
7 3
12 11
6 4
5
\ (b) )
Hinh 3.27
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Bai 3.28 Tim ciy khung ngin nhét cta cic do thi trong Hinh 3.28.

4 N

15 2 8
1 3
9 6 7 8
16
12 5 4 11
14 9
7
6 13
(a)
2
1 2 2 3
3 3 3 3 3
5
6 2 2 4
3 4 3 3
7 9
3 8 3
N ‘ )
Hinh 3.28

Bai 3.29 Tim ciy khung ngén nhat c6 chta canh 3&4 cta cac do thi
trong Hinh 3.28.

Bai 3.30 a) Trinh bay mot thuat toan tim cdy khung dai nhat (16n nhat).
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b) Tim cay khung dai nhat ctia do thi trong Hinh 3.28.
¢) Tim cay khung dai nhét c6 chta canh 3&4 cta do thi trong Hinh
3.28.

Bai 3.31 Cho G = (X, E) lién thong va cac canh co trong lugng doi
mot khac nhau. Ching minh ring G c6 ding mot cdy khung ngén nhat.

Bai 3.32 Cho G = (X, E) la do thi liéen thong, c6 trong lugng. Coi
thudt toan xac dinh ciy t6i dai sau:
To=G, T; =T; 1 — e,

Vi e; 1a canh sao cho

w(e;) = max {w(e) : T,_; — e lién thong}.
Chting minh rang, khi thuit toan két thic & budc tht k, ta c6 Tj 1a cay
t6i dai ngdn nhat cta G.
Bai 3.33 Cho G = (X, F) lién thong c6 trong lugng. Xét xem cadc ménh
deé sau day dang hay sai?

a) Néu trong lugng ctia cac canh doi mot khac nhau thi cac ciy toi
dai khac nhau clng c6 trong lugng khac nhau.

b) Neu w(e) < w(f),Vf # e thi e & trong moi cy t6i dai ngdn nhat

cla G.

Bai 3.34 Cho G = (X, FE) la do thi lién thong cb trong lugng va wo =
min{w(e) : e € E}. Gid st ring G ¢6 mot chu trinh C' gdm s canh,
mbi canh c6 trong lugng 13 wy. Chiing minh ring G cb it nhat s cay toi
dai ngin nhat.

Bai 3.35 Cho G = (X, E) lién thong c6 trong lugng. Dat
wo = min{w(e) : e € F} w; = max{w(e):e € E}.
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a) Gia st c6 duy nhit a € E sao cho w(a) = wy. Chiing minh ring
moi ciy t6i dai ngdn nhét déu chda a.

b) Gia st c6 duy nhit b € E sao cho w(b) = w;. Chéing minh ring
khong c6 ciy toi dai ngdn nhat nao chda b.

¢) Cho vi du ching t6 két qua & (a) va & (b) déu khong ding néu a
va b khong duy nhét.

Bai 3.36 Cho G = (X, E) la do thi lién thong khong khuyén va B/ =
{e1,..., e} 1a mot tip con khong c6 chu trinh clia E. Diéu chinh thut
toan Kruskal dé tim cay toi dai ngdn nhét trong s6 nhing cay toi dai
cha cac canh eq, ..., ep.

Bai 3.37 Chang minh Dinh ly 3.5.2.

Bai 3.38 Cho G = (X, E) la do thi c6 huéng. Chéing minh ring G cb
mot goc néu va chi néu véi moi cip dinh (z,y), cd6 mot dinh z sao cho
tir z c6 mot duong di dén = va mot duong di dén v.

Bai 3.39 Cho T = (X, F) la cay ¢6 huong véi he dia chi phd dung.

a) Néu dinh z ¢6 dia chi 1a 2.1.3.6 thi = ¢ it nhat 12 miy anh em?
Tim dia chi ctia cha cta .

b) V6i 2 nhu trén thi 2 ¢6 bao nhiéu t8 tién?

Bai 3.40 Cho T = (X, E) la mot ciy tam phan day dd c6 34 dinh trong.
Tinh s6 cung va so 14 cta 7.

Bai 3.41 Cho T = (X, F) 1a mdt ciy ngd phan diy d c6 817 1a. Héi
T c¢6 bao nhiéu dinh trong?

Bai 3.42 Cho 7' 1a mot ciy td phan day dd c6 chiéu cao 8. Héi T co
nhiéu nhat 1a bao nhiéu dinh trong? Con néu 7 13 k-phan diy da co
chiéu cao h thi s6 dinh trong t5i da ctia 7" 1a bao nhiéu?
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Bai 3.43 Mot cay k-phan dd co chitu cao h dugc goi 1a cdy k-phdn day
néu tit ca cic 14 clia no déu ¢ mdc h. Tim s6 14 cla cdy nhi phan day
trong cac truong hop

a) h=3.
b) h =1.
c) h=12.

Bai 3.44 Cho T 1a cy nhij phin diy. Tinh s¢ dinh trong va s6 canh cla
T biét chiéu cao ctia T'1a h = 5.

Bai 3.45 Cho 7T 13 ciy k-phan day c6 chiéu cao 7 va 279.936 14. Héi T
c6 bao nhiéu dinh trong?

Bai 3.46 Vé mot cdy nhi phan day dd c6 chiéu cao h = 3, c6 4 dinh
trong va 5 la.

Bai 3.47 Cho G = (X, E) la do thi lién thong vdi cic dinh dugc sip
th tu 21, 29, ..., xn. Goi T va T’ [an lugt 1a cdy khung clia G c6 goc
z1 cd dugc bang thuat toan BFS va DFS. Chtng minh ring chiéu cao
clia 7' nhé hon hogc bang chiéu cao ctia 7".

Bai 3.48 Ta b4o mot ciy c6 chiéu cao h la cdn bang néu moi la déu &
mic h hodc h— 1. Goi ny, 1 s6 dinh it nhat cda ciy nhi phan cin bang
va ¢6 chiéu cao h.

a) Ching minh ng = 1,n; = 2,ny = 4.
b) Chiing minh n;, =1+ np_1 + np_o v6i h > 1.

¢) Ching minh ny = fr41 — 1,Vh > 0, trong d6 f1, fo, f3. .. la day
Fibonacci.

Bai 3.49 Vé cay quyét dinh clia cac bai toan 4 dong xu va 5 dong xu.
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Bai 3.50 Xay dung ciy ti phan quyét dinh cho 12 dong xu trong d6 c6
ding mot dong xu ning hon 11 dong xu con lai.

Bai 3.51 Cho vi du chiing td riang hai ciy nhi phin T}, T, khac nhau c6
cung tap dinh {x1, 72, 23} nhung day cac dinh trong phép duyét trude
ctia T} va cta Th tring nhau.

Bai 3.52 Cho vi du chtng td ring hai cdy nhi phan 7y, T» khac nhau
c6 cung tap dinh {xq, 22} ma day cic dinh trong phép duyét truée va
phép duyét sau cta T} va ctia T tring nhau.

Bai 3.53 Ton tai hay khong mot ciy nhi phan

a) Co tap dinh {A, B, C, D} sao cho day cic dinh trong phép duyét
trudc 1A ABCD va day cac dinh trong phép duyét trong 1a ADBC.

b) Co tap dinh {A, B,C, D, E, F} sao cho day cac dinh trong phép
duyét truéc 1d ABCEFD va day cac dinh trong phép duyét trong la
ACFEBD.

Bai 3.54 Liét ké day cac dinh cta cac ciy trong Hinh 3.29 bang cach
dung phép duyét trudc, phép duyét trong va phép duyét sau.

Bai 3.55 Gid st 1 cay nhi phan c6 diy cic dinh khi duyét bing phép
duyét truéc 13 ABDECFG va khi duyét bing phép duyét trong la
DBFEAFGC. Hay vé cay nay.

Bai 3.56 Cho 7' = (X, F) 1a cdy nhi phan sao cho v6i moi x € X, ta
o lch(x) < x, rch(x) > x. H8i T c6 la cy nhi phin tim kiém khong?

Bai 3.57 V6i tht tu tu-dién, xdy dung 1 ciy nhi phan tim kiém tir cau
sau day

a) Four score and seven years ago our forefathers brought forth.
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b) Em vé tiing budc chan xiéu, con ta ngt ding duéi chiéu mua bay.

¢) Word processing produces clean manuscripts but not necessarily
clear prose.

d) Oi! Ta nghe nghin giot 1¢ rét xudng thanh hé nudc long lanh!

k (b) /

Hinh 3.29
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Bai 3.58 Viét cac biéu thic sau day bing ky hiéu Balan va bing ky hiéu
Balan ngugc. Vé cay nhi phan cta biéu thic tuong tGng.

w+r—y
w23

a)

b) (n™)"(mn — q).
o) (((a+b)xc+d)*e) — ((a+b)xc+d).

Bai 3.59 Tu cic biéu thic viet bing ky hiéu Balan ngugc, hay viét cac
biu thtc nay dusi dang ky hiéu Balan va vé cay nhi phan tuong Gng.

a) abc * xcde + +—

b) ab+cd*xef ~ — — ax

Bai 3.60 Tinh gia tri cda biéu thic dugc viét bing ky hiéu Balan sau
day

a) +4/x23+1-9723.

b) /Ta—bc+dxe fhilta=c=d=e=2,b=f=4
Bai 3.61 Tinh gia tri cac biéu thic viét bing ky hiéu Balan ngugc sau
diykhia=1,b=2,c=3,d = 4.

a) ab+cd xaa ~ — — bx

b) abab * + * dx

¢) adbed x — + *

Bai 3.62 Tim va vé tit cd cac ciy khung c6 huéng c6 goc 1a dinh 1,
hogc dinh 2 ctia do thi trong Hinh 3.30
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1 b2
af
£ >
4 . 3

Hinh 3.30

Bai 3.63 Tim s6 ciy khung clia cac do thi trong Hinh 3.31.
7 2 7 )

Ll

4 3
\ (a) N

Hinh 3.31

Bai 3.64 Ching minh rang |Sp(K,)| = n""2 v6in > 1.

Bai 3.65 Dung cdy ma Huffman trong Hinh 3.32 dé
a) Gidi ma cac chudi sau day:

0110100110; 01111001001110; 1110011101001111.

b) Ma hoéa cac chudi ky tu sau day:
NEED, LEADEN, PENNED.
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Hinh 3.32

Bai 3.66 a) X4y dung mdt ma Huffman cho cac ky hiéu véi tan s§ xuét
hién cho trong bang sau

Ky hiéu I U B S C H M P
Tan s6 xuat hién | 7,5 20 2,5 27,5 5 10 2,5 25

b) Ding két qud cau (a) d€ ma hoa cac chudi ky tu sau: BUSCUP,
MUSHPUSH.

Bai 3.67 Mot ma nhi phén cho S = {a,b,c,d,e} dugc xac dinh nhu
sau
a:00,b:01,c:101,d: 210,e: yz1

N ~ ~ ~ N ~ (A x
Tim x,y, 2 d€ ma da cho la ma tién to.

Bai 3.68 Xay dung mdt ma tién td t6i uu cho cac ky hidu a, b, ...,4,j
biét tan s6 xuat hién cho trong bang sau

Ky hiéu a b ¢ d e f g h i j
Tan so xuat hién | 78 16 30 35 125 31 20 50 80 3
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Bai 3.69 Bing cich st dung cac trong luong 2, 3, 5, 10, 10 dé ching
minh riang cdy Huffman xay dung ti mot tip hop cac trong lugng cho
s&n khong duy nhat. Co6 thé nao ditu chinh thuat toan Huffman dé c6
cay duy nhat khong?
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Chuong 4. BIEU DIEN BANG MA TRAN

Bai 4.1 Viét cic ma trdn Cf, Dy ctia do thi G d6i v6i cdy khung T =
{a,c,d, f}va kiém chitng ring Cy x D% = 0 trong cac trudng hgp sau:

a) G trong Hinh 4.1a b) G trong Hinh 4.1b.
¢) G trong Hinh 4.2.

Bai 4.2 Viét ma tran lién két va ma tran ké cla
a) K5.
b) Kos.
¢) Do thi G trong Hinh 2.5 (Chuong 2).
Bai 4.3 Cho G c¢6 hudng va A 1a ma tran lién két cda G. Chding minh

rang A unimodular, nghia 1a det4; € {—1,0,1} v6i moi ma trin con
loai k x k cda A, k =1,...,h v6i h = min{m, n}.

Bai 4.4 Cho ma trdn

Sy

I
SO O, O+, OOOo
OO R = OOOoO O
_ o= O OO o+ O
SO O oo RO OO
OO OO o+~ OO
SO OO OO O+ O
O L OO, OO OoOOo
O L OO, OO OoOOo
SO OO O+, OO oo

[\)
-~



a) Chimg minh ring ta c6 thé sip xép cac dong, cac cot clia B sao
cho B la ma tron ké cdia mot do thi G khong huéng. Khi ay tim s6 canh
cta G.

b) Chtng minh c6 thé sip xép cac dinh sao cho G 1a d6 thi ludng
phén.

Bai 4.5 Xét do thi G trong Hinh 4.5.

Hinh 4.5

a) Viét ma tran lién két va ma trin ké cda G.

b) Viét cac ma trdn Cf, Dy ddi véi cdy T = {a, c,d, f, h}

Bai 4.6 Cho do thi G c6 huéng véi ma tran ké

Sy

I
SO OO = = O
OO OO O o
[=lelelolBol =
OO OO o oo
_ O Ok O OO
SO R OO oo
O = O = OO O

a) Tim s6 cung va s6 thanh phan lién thong cta G.
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b) Sdp xép cac cung clia G sao cho ma tran lién két cda G c6 dang

A= ( fél j ) véi A; 1a ma tran lién két ctia thanh phén lién thong
2

X; va |X1| < |X2| Vlét A, Al, Ag.
¢) Ching minh X; lién thong manh, X5 khong lién thong manh.

d) Tim mjt co sG ctia W, va mot co s6 caa Wy.
Bai 4.7 Goi B 1a ma trn ke cda do thi K5 va Bf; 1a phan t ¢ dong i

cot j ctia B*.

a) Chiing minh rang cic phan ti trén dudng chéo chinh cta B* déu
bang nhau va cac phan tit § ngoai duong chéo chinh ctia B* ciing bing
nhau.

b) P4t Bf; = di. va By; = by v6i i # j. Ching minh rang

di4+1 = 4bg, bry1 = di + 3b = 3b, + 4bp—1,Vk > 1.
¢) Chiing minh ring

=g [+ (DM v de= [ 4 (D,

Bai 4.8 Ching minh nhiing két qua tuong tu nhu trong Bai 7 cho do
thi K.

Bai 4.9 Cho B la ma trin ké cta K, . Tim B*.

Bai 4.10 Cho G 1 do thi c6 huéng va B 1a ma trin ké clia G. Dit
S = B+ B?+ ...+ B". Chiing minh ring G lién thong manh néu va
chi néu S;; # 0, Vi, j.
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Bai 4.11 Cho G c6 huéng va B la ma tran ké ctia G. Chiing minh ring
G khong c6 mach néu va chi néu det(I — B) # 0 véi I 1a ma trin don
vi cap n.

Bai 4.12 Cho G = (X, E) lién thong va z,y € X. Gid st ¢6 cac dudng
di khac nhau Py, P, .. ., P tit  dén y. Ta dinh nghia ma trdn P = (P;;)
vGi

P:

1 néu €; € p,
1] =

0 néue; € P,

a) Viét ma trdn P ctia do thj trong Hinh 4.1avéiz =1vay =3

b) Biét tht tu cac canh trong A va trong P la nhu nhau, ching
minh ring A x P = M, trong d6 M,; = M,; = 1,Yj va M;; = 0,Vi #
T, Y, Vj.

Bai 4.13 Ching minh ring [Sp(G)| = det(A; x A%).

Bai 4.14 Cho G khong huéng véi khong gian cac chu trinh cla G
sinh bdi cac vectd 01111001, 01110110, 01001010, 01000101, 10101101,
10100010, 10011110, 10010001. Hay vé do thi G.

Bai 4.15 Cho G khong tich dugc. Chiing minh ring dim W, = 1 néu
va chi néu G 1a mot chu trinh.

Bai 4.16 Chtng minh Dinh Iy 4.4.2 va Dinh Iy 4.4.8

Bai 4.17 Gid st Sp(G) gom céc cay sau {a,b,e}, {a,b,d}, {a,c,e},
{a,c,d} {a,d,e}, {b,c,d}, {b,c,e}, {b,d,e}. Hiy vé do thi G.
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Bai 4.18 Cho G la do thi khong huéng va r 1a hang cta G. Ching
minh ring sd cd s& cla Wy la

%(27“ — 20 (2m —2h(2m —2%) .. (2" — 2" Y).

Bai 4.19 Cho G lién thong va k = dim W,. Chiing minh ring

ISp(GQ)| < =(2F — 29)(2F — 21)(2F — 22) ... (2F — 2K 1),

==

Bai 4.20 Cho G = (X, E) 1a do thi c6 huéng. Ma tran kha lién cla
G 1a ma trdn R = (r;;) dugc dinh nghia nhu sau: r;; =1 néu c6 mot
dudng di c6 chiéu dai > 1 ti 4 dén j va 7;; = 0 néu ngugc lai.

a) Chtng minh ring R% bing s6 dinh cla thanh phén lién thong
manh chda dinh 7.

b) Gié st cac dinh ctia G dugc sip xép sao cho
n n
Z?”Z‘j > Z?”kj,V’i < k.
=1 =1
Chting minh ring G khong c6 mach néu va chi néu R 1a ma tron tam
giac trén.

Bai 4.21 Cho G = (X, E) v6i X = {1,2,...,n}. P&t M = (M;;) la
ma trin Bool xac dinh bdi

1 néu(i,j)eE
My _{ 0 néuij¢E
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a) Chting minh rang M}, = 1néu va chi néu c6 1 dudng di véi chieu

dai k tir ¢ dén j.
b) Pit S = I+ M + ---+ M™ L. Chting minh ring G lién thong
néu va chi néu S;; = 1,4, ;.

¢) Ta x4y dyng day cac ma trdn Wy, ..., W, v6i Wy = M va
Wili, j] = Wig-1[i, j] + Wi-1li, k] + Wi_1[k, j].

Chtng minh rang W,, = Rv6i R = M + M? + .-+ M™,
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Chuong 5. CAC BAI TOAN VE DUGNG BI

Bai 5.1 Ching minh B§ dé 5.2.1.

Bai 5.2 Tim duong di ngdn nhat tir dinh 1 dén nhiing dinh khac cta
céc do thi trong Hinh 5.19 6

Hinh 5.19
Bai 5.3 Tim duong di ngdn nhat tir dinh 1 dén nhiing dinh khac cta

céc do thi trong Hinh 5.20

6
6 2
@ﬂ};
3 2
5

Hinh 5.20
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Bai 5.4 Xét do thi G xac dinh bdi ma trdn khodng cach

0 2 7 o0 00 > @

o 0 3 9 10 12 o©

oo oo 0 15 5 16 o

D = 7 oo co 0 oo 1 10
oo oo oo 6 0 oo 10

© 12 co o oo 0 7

oo oo 18 co o oo 0

Tim dudng di ngédn nhat tir dinh 1 dén dinh 7 biét ring
a) Khong c6 dieu kién gi them.
b) Khong qua dinh 5.
¢) Qua dinh 4.
d) Qua cung (5,4).

Bai 5.5 Tim mot vi du ching té ring thuat toan Dijsktra khong thé ap
dung cho db thi c6 trong lugng am.

Bai 5.6 Trong cac trudng hgp sau day, xét do thi G xac dinh bdi ma
tran khodng cach D. Tim dudng di ngdn nhét tir dinh 1 dén nhing dinh
khéc va vé cdy dudng di hodc chi ra ring do thi c6 mot mach am.

0 6 o0 o0 2 1 o~

o 0 5 oo oo oo o

o oo 0 2 oo oo o

a)D=| c0o o0 0o 0 o -3 -1
4 1 4 oo 0 o0 6

oo 00 oo oo 2 0 8

7 o0 7T o0 o0 o 0

w
o~



0 8 oo oo oo 4

00 0 4 oo 2

8 oo 0 o0 oo 2

b) D = oo 5 3 0 oo
7 oo oo -9 0 o©

oo —2 oo oo 4 0

Bai 5.7 Tim dudng di ngdn nhét giita tit c cac cip dinh hay chi ra
rang c6 mot mach am trong do thi G xac dinh bdi ma tran khodng cach

0 8 oo oo 2

oo 0 4 o0 o0

A D=| coc o 0 oo 4
6 3 -2 0 oo

7 5 oo -1 0

0 2 oo o 5

o 0 -9 o~ o©

b) D=] oo co 0 3 3
3 o0 o0 0 o0

oo 4 oo —4 0

Bai 5.8 Goi d(z, y) 1a d6 dai ctia dudng di ngin nhét tit dinh = dén dinh
.

a) Cho d(z, y) > 2. Chiing minh ring ton tai dinh 2 sao cho

d(z,y) = d(z, z) + d(z,y)

b) Chiing minh ring trong do thi Petersen ta c6

d(z,y) € {1,2},V,y.
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Bai 5.9 Cho G = (X, E) cd trong lugng va e; la canh sao cho w(ey) <
w(e), Ve # e;. Chting minh hay phan chiing minh ménh dé sau:

“Ap dung thudt toan Dijsktra, ta c6 mot dinh j sao cho e, & trén
mét duong di ngdn nhdt tu dinh 1 dén dinh j”.

Bai 5.10 Chiing minh hay phdn chtng minh thuit toan sau diy ma khi
thudt toan két thic, ta sé c¢6 do dai = cta dudng di ngin nhat tir dinh a
dén dinh b trong do thi G = (X, E).

Budc 1. w:=0;i:=a,T = X.
Buéc 2. Néu i = b thi dimg. Nguoc lai thi T := T — {i}.

Tim j € T sao cho w(i, j) bé nhdt va © = m + w(i, j)

Budc 3. i := j va trd lai Budc 2.
Bai 5.11 Chiing minh hay phdn ching minh thuat toan “Tim duong
di ngdn nhdt to dinh 1 dén nhiing dinh khdc trong do thi G = (X, E)

khéng c6 mach va 1 la dinh duy nhdt c6 nia bdc trong bang 07 sau
day:

Busc 1. m(1)=0;S = {1}, S = X — S.
Budc 2. Tim j € S sao cho T=1(j) C S.
Budc 3. w(j) := min{m(i) +w(i,j):i € T71(5)}

Ddnh ddu j bang (7 (j),i); S := SU{j}.
- Néu |S| = |X| thi dung. Néu |S| # |X| thi trd lai Budc 2.

Bai 5.12 Xét xem G c6 1a do thi Euler hay khong. Néu khong, G c6 thé
vé dugc bang may nét?
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1 2 3
1 2
4 7
5 6
5
4 3 8 9 10 11
(a) (b)
1 2
[ p
12 3
3 4 )
4"‘ Y ‘V N 7
5 6 5 6
Y Y ‘V
7 8 8 9 0 11
(c) (d)
Hinh 5.21

Bai 5.13 Khi ndo K, 1a do thi Euler? Cung ciu héi véi cac do thi
Kr,sa Wn va Qk
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Bai 5.14 Xac dinh chu trinh Euler néu c6 cta cac do thi cho béi ma
tran ké sau day:

01100 2
101011
110111

dB=1 100111 0
011101
211010
01000000 2
101000011
010110010
001011100

hB=|0011001T10
0001007100
000111010
111010101
210000010

Bai 5.15 Cho 10 con domino (1;2), (1;3), (1;4), (1;5), (2;3), (2;4),
(2:5), (3:4), (3;5), (4;5). Cé thé nao sip xép cac con domino nay trén
1 vong tron theo luit domino khong?

Bai 5.16 Ching minh ring néu G la do thi Euler thi L(G) (do thi duong
clia G) ciing thé. Do lai c6 ding khong?

Bai 5.17 C6 thé nao thuyc hién tat ca cac nuéc di cda mdt con ma trén
mdt ban cd vua va trd vé 6 xuit phat khong?

Bai 5.18 Tim mach Euler (néu c6) ctia do thi c6 hudng xac dinh béi ma
tran ké sau day
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010001
0007100
001010

AB=1170100 0
000200
100100

00010000000
10001000000
01000100000
000000O0T1T1200
00010100000
hhB=|010000000T10
00200000000
000000O0GO0T1GO00
000010000 T10
000000O0GOCOGO0 2
00000110000

Bai 5.19 Chiing minh ring mot do thi Euler ¢ hudng thi lién thong
manh. Do lai c6 ding khong?

Bai 5.20 Cho G = (X, E) la do thi c6 huéng. Chding minh ring G cb
mot duong di Euler néu va chi néu G théa cic diéu kién sau

) G lién thong.

ii) C6 2 dinh z va y sao cho

d*(z) =d (2) +1,d"(y) =d (y) - L.
iii) d* (i) = d~ (i), Vi # z,y.

Bai 5.21 Mot do thi Euler goi 1 vé dupc moét cach ngdu nhién hay Euler
mét cach ngdu nhién néu cb dinh x sao cho bit dau ti z, tai mdi dinh,
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ta di theo mot canh chua di qua bat ky ndo thi cudi cing ta cling c6 chu
trinh Euler. Khi &y ta bdo G vé dugc mdt cach ngiu nhién tir z.

a) Chting minh do thj sau day 1a vé dugc 1 cich ngiu nhién

Hinh 5.22
b) Tim mot do thi Euler nhung khong vé dugc mot cich ngdu nhién.

Bai 5.22 Cho G 1 do thi Euler vé dugc mot cach ngiu nhién tir mot
dinh z va G 1a do thi con ctia G chtia z, G; # G va G, Euler. Goi G
1a do thi con ctia G c6 dugc bang cach x6a cic canh clia G; va cac dinh
cd 1ap (do viéc xda cac canh clia G1) néu c6. Ching minh G4, Gy déu
vé dugc mot cach ngiu nhién tir .

Bai 5.23 Cho G la do thi Euler. Ching minh ring G vé dugc mot cach
ngiu nhién tif z néu va chi néu z § trén moi chu trinh cta G.

Bai 5.24 Xét xem cac do thi trong Bai 3 c¢6 1a do thi Hamilton hay
khong?

Bai 5.25 Coi khoi 12 mit déu trong hinh sau day. Héi c6 thé nao di
qua tit c& cac dinh cta khoi nay, mdi dinh mot [an va tré vé dinh xuat
phat khong? (Bai toan nay goi la dodecahedron-game hodc trip around
the world do William Hamilton dé xuat nim 1860).
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Hinh 5.23
Bai 5.26 Cho vi du vé mot do thi Euler nhung khong 13 do thi Hamilton.

Bai 5.27 Cho vi du vé mot do thi Hamilton nhung khong 13 do thi Euler.
Bai 5.28 Cho vi du vé mot do thi Euler dong thoi 1a do thi Hamilton.
Bai 5.29 Khi ndo K, ¢ 1a do thi Hamilton?

Bai 5.30 Cho G = (X, E) don, lién thong va Y C X,|Y| = k.

a) Chiing minh ring néu G — Y c¢6 nhiéu hon & thanh phéan lién
thong thi G khong c6 chu trinh Hamilton.

b) Néu G —Y ¢6 nhiéu hon k41 thanh phén lién thong thi G khong
c6 duong di Hamilton.

Bai 5.31 Cho G = (X, F) lién thong va U 1a mot chu trinh cda G. Gid
st rang véi e 1a mot canh bat ky trong U thi U — e 1a dudng di dai nhat
trong G. Ching minh U 1a mét chu trinh Hamilton.

Bai 5.32 Cho G = (X1, X>) la do thi luong phan. Chéng minh ring
néu G 1a do thi Hamilton thi | Xs| = | Xo|.
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Bai 5.33 Co thé nao di chuyén con ma trén mot ban ¢o 4 x 4 di qua tat
ca cic 6 clia ban cd va trd vé 6 xuat phat khong?

Bai 5.34 Xét xem do thi nao 1a Hamilton (Hinh 5.24).

4 7 N

5 2
10 9
4 3

(a)

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

(b)
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1 2 3 4 5
6 Z 8 J 10
11 12 13 14 15
16 17 18 19 20
(c)
1
A
6 >
5 %
4
(d)
Hinh 5.24
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Bai 5.35 Cho G = (X, E) don va Y C X sao cho |Y| = k va 2 dinh

bat ky ctia Y déu khong ké nhau. Dit m’ = Z d(z) — 2k.
zeY

a) Chiing minh ring néu m — m’ < n thi G khong Hamilton.

b) Néu trong Y c6 cic dinh k& nhau thi két qud & Cau a) c6 con
ding khong?

¢) Bing cach chon Y mot cich thich hgp, chiing minh cac do thi
sau day khong Hamilton (Hinh 5.25).

4 N

k (a) (b) /

Hinh 5.25

Bai 5.36 Xét B* 1a tap hop tit ci cac tir nhi phan c6 chiéu dai k. Néu
cac phan ti cia B dugc sip thanh 1 day vong (sq, s2. .., s,) v6ir = 2F
sao cho mdi phan t xuit hién 1 [in va s; va s;; chi khac nhau mot
bit, i = 1,2,...,7 (vdi 5,41 = s1). Khi 4y, day (s1,s2...,s,) dugc goi
la ma Gray.

Cho day G : (y1,%2,...,y,) thi dz"i\y cac day (yr,Yr—1---,Y1),
(0y1, 092, - - -, 0y), (1yr, 1yp_1, ..., 1y;) lan lugt dugc ky hidu la G,
0G%, 1GE.

Ta xay dung day G nhu sau:
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i) G1 la day: 0, 1.

i) Gid s k > 1 va da c6 Gy thi Gy 1a day 0Gy_1, 1GE |.
a) Ching minh day G, xay dung nhu trén 1a ma Gray v6i moi k& > 0.
b) Chiing minh ring Q; 1a do thi Hamilton véi moi k& > 1.

¢) Cho 1 < h < 2F. Chiing minh ring Qj, c6 1 chu trinh so cip véi
chiéu dai A néu va chi néu h > 4 va h chin.

Bai 5.37 Xét xem cic do thi trong Bai 18 ¢6 1a do thi Hamilton khong?

Bai 5.38 Trong mdt cudc tranh gidi, c6 n dau thd tham gia thi ddu theo
thé thitc ddu vong tron mot lugt va khong co tran hoa. Gid st méi ddu
tht da thi ddu véi n — 1 d4u thi khac. Chimg minh ring ta co thé liét
ké cac ddu tha thanh mot day sao cho mdi dau thi thing ngudi ké tiép
trong danh sach do.

Bai 5.39 Cho G = (X, E) 1a don do thi c6 huéng sao cho véi moi
i,j € X, tacéd(i)+d(j) > n—1. Ching minh G c6 mot dudng di
Hamilton.

Bai 5.40 Cho G = (X, E) khong huéng lién thong va G # K,,. Ching
minh ring c6 thé dinh huéng cic canh clia G sao cho do thi c¢6 huong
c6 dugc khong 1a do thi Hamilton.
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Chuong 6. NGUYEN LY BU TRU

Bai 6.1 Cho X = {0,1,2}. C6 bao nhiéu day s6 125...2, v6iz; € X
sao cho ton tai i, 1 < i < n théa z; = x;,.

Bai 6.2 Mot 16p hoc c¢6 100 sinh vién, trong do c6 40 sinh vién biét
tiéng Anh, 40 sinh vién biét tiéng Phap, 40 sinh vién biét tiéng Hoa,
20 sinh vién biét 2 trong 3 ngoai ngi ké trén va 10 sinh vién biét ci 3
ngoai ngit 4y. Hdi c6 bao nhiéu sinh vién khong biét ngoai ngit nio?

Bai 6.3 Cho X = {a,b,c,d,e, f,g,h,i,k,l,m,n,o,r,s,t}. Cobao nhiéu
hoan vi clia X sao cho khong co tif ndo trong sé cac tir sau day xuat
hién: bad, den, gift, nomad.

Bai 6.4 Cho 2 tip hgp A va B v6i |A| = m > |B| = n. Tim s6 toan
anh tu A vao B.
Bai 6.5 Tim s6 cac s6 nguyén n véi 1 < n < 2000 va

a) n khong 1a boi s6 cta 2, 3 hay 5.

b) n khong 14 bdi s6 cta 2, 3, 5 hay 7.

¢) n khong 1a boi s6 ctia 2, 3, hay 5 nhung n 1 bdi s6 cta 7.
Bai 6.6 Tim s6 nghiém nguyén ctia phuong trinh =1+ +x3+24 = 19
biét rang

) 0<z; <8,Vi,1<i<A.

b) 0 <21 <50<29<6,3<23<7,3<23<8.

Q) =5 < <10,Vi,1<i<4.
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Bai 6.7 Xét tor INFORMATION. C6 bao nhiéu hoan vi ctia tr nay sao cho
khong c6 2 mau ty lién tiép nao xuat hién qua 1 [in (chdng han ta khong
tinh hoan vi INFORINMOTA vi IN xuit hién 2 [an.)

Bai 6.8 Tim sd cac s6 nguyén duong n sao cho 1 < n < 9.999.999 va
tong cac chit s6 clia n bing 31.

Bai 6.9 Mot bai thi ¢6 10 cau hdi véi tdng s6 diém 1a 100. C6 bao nhiéu
cach phan phéi diém cho 10 cau héi dy biét ring:

a) S6 diém clia mbi cau it nhat 1a 5 va nhiéu nhat 1a 15 diém.

b) S6 diém clia mdi cau it nhat 1a 5, nhidu nhat 1a 15 diém va 1a boi

so cua 5.

Bai 6.10 Tung 8 hat xi ngau khac nhau. Tim xac suit dé ci 8 hat xi
ngau nay déu xuét hién so 6.

Bai 6.11 Tung mot hat xi ngau 5 [an. Tim xac suit dé tong cac s6 xuat
hién trong 5 lan 14 20.

Bai 6.12 V6i n 1a s6 nguyén duong, goi (n) 1a s6 cic sd nguyén m €
{1,2,...,n} sao cho ged(m,n) =1 (Ham ¢-Euler). Tim ¢(n) v6i

a) n = 50.

b) n = 420.

¢) n = 12.300.
d) n = 5187.
e) n = 5188.

Bai 6.13 C6 bao nhiéu cach sip xép 3 miu tu a, 3 miu ty b, 3 miu tu ¢
thanh mot day sao cho khong c6 miu ty ndo xuit hién trong 3 sé hang
lién tiép ctia day (nhu aaabccheb).
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Bai 6.14 Nguoi ta mudn cdm 15 déa hoa vao 5 binh. C6 bao nhiéu cach
biét ring mdi binh c6 it nhat 1 va nhiéu nhét 1a 4 déa hoa.

Bai 6.15 Trong day @125 . .., ta bdo z; ding truéc x; néui < j. Co
bao nhiéu cach sip xép cac chit cii ctia tit TAMELY sao cho T ding trudc
A, hodc A ding truéc M, hoac M diang truée E?

Bai 6.16 Co6 bao nhiéu cach sip xép cac chit cai cta tt MATHEMATICS
sao cho 2 chit T ding trudc 2 chit A, hodc 2 chit A ding truée 2 chi M,
hodc 2 chit M ding trudc E?

Bai 6.17 Tim s6 cach sip xép cac mau ty cta tif CORRESPONDENTS
biét rang
a) Hai mAu tu ké nhau thi khac nhau.
b) C6 ding 2 cip miu ty dang XX xuét hién (nhu trong CORREOTSSPNDEN).
¢) C6 it nhét 3 ciip miu ty dang XX xuét hién (nhu trong CORREOTSSPDENN)
Bai 6.18 Cho A = {1,2,...,10} va B = {1,2,...,7}. Co6 bao nhiéu
dnh xa f tit A vao B thoa:
a) [f(A)] = 4.
b) [f(A)] < 4.

Bai 6.19 Co6 bao nhiéu cach phan phdi 10 cudn sach cho 4 sinh vién
sao cho:

a) C6 dang 2 sinh vién khong nhan dugc cuén sach nao.

b) C6 it nhét 2 sinh vién khong nhan dugc cudn sach nao.
Bai 6.20 Chon 13 14 bai tit 1 bd bai 52 1a. Tim xac suat dé trong 13 14
bai nay co

a) Pu 4 nudc co, o, chudn, bich.
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b) C6 ding 1 nudc khong xuat hién (chdng han khong c6 nudc co).

¢) Co ding 2 nudc xuat hién (ching han chi ¢6 co va ro).

Bai 6.21 Cho A = {1,2,...,7}. C6 bao nhiéu song anh f tu A vao A
sao cho f c6 it nhit 1 diém c6 dinh.

Bai 6.22 Cho dj, 1a s6 xdo tron ctia 1,2, ..., k véi dy = 1. Chting minh
rang

n! = Cldy + Cpdi + Chdy + -+ Cpidn = ¥ Crdy.

k=0
Bai 6.23 a) Co6 bao nhiéu cach sip xép cac s6 1,2, ..., n sao cho khong
c6 s0 nao trong cac sd sau day khong xuét hién: 12,23, 34, ..., (n—1)n.

b) Chiing minh ring két qua & cau (a) bang d,,_1 + d,, v6i dj 14 sO
Xao tron cta 1,2,. .., k.

Bai 6.24 Co6 n bai thi dugc trd lai cho n sinh vién trong 16p. Tinh xac
suit dé khong c6 sinh vién nao nhan lai ding bai cda minh.

Bai 6.25 Cho X = {a, b, c}. C6 bao nhiéu tir c6 chiéu dai 4 trén X sao
cho

a) Mbi chit ci a, b, ¢ xuat hién it nhat mot lan.
b) a xudt hién dang 2 lan.

¢) @ xuat hién it nhat 2 [an.

Bai 6.26 Trong 1 cudc thim do du ludn, trong s6 3 ca si 4, B, C thi
c6 45% thich A, 50% thich B, 60% thich C. Gia st c6 35% thich 2 ca
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si bat ky trong s6 3 ca si va 25% thich ca ba. Héi c¢6 bao nhiéu phan
trdim s6 ngudi dugc héi

a) Chi thich ca si A.
b) Thich ding 2 trong 3 ca si.

Bai 6.27 Tim da thiic quan xe ctia cic ban cd trong Hinh 6.12

4 N

(a) (b)

(c) (d)

N /

Hinh 6.12

Bai 6.28 Goi R, () la da thic quan xe clia ban ¢ ban cd chi nhit
m x n. Chting minh ring
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a) Ryn(z) = Ry—10(z) + nxRpy—1 n—1(x).

d(Rm.n(x))

b) dzx

=mnRpy_1n-1(x).
Bai 6.29 Cho khéi vuong Latinh 5 x 5 ¢6 2 dong daula 1, 2, 3, 4, 5 va
2,3, 4,5, 1. Co bao nhiéu cach thém dong tha 3?

Bai 6.30 Coi cac 6 gach chéo trong ban c¢6 n x n tuong ty nhu trong
Hinh 6.11

Hinh 6.13
Goi Ly (x) 121/ da thtic quan xe clia ban cd tao béi k 6 gach chéo dau
tién (tir trén xudng dudi va trai sang phai).
a) Chtng minh rdng Lo(x) =1, Ly(x) = 1+ x va v6i k > 1 thi
Li(z) = Li—1(x) + xLg—o(x).
Suy ra rang da thic quan xe ban cd tao bdi tat ca cac 6 bi cam la

Lop_1(x) = Z Cs,_,x".
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b) Trong ban c¢ trén, ta thém mot 6 gach chéo la 6 ngay bén trai
clia 6 cudi ciing va goi R, (z) 1a da thiic quin xe cda ban cd gom cic 0
gach chéo. Chting minh ring

2n
R, (z) = Lop—1(x) + xLop_3(x) = Z Cy,,_, .

2n —r

Bai 6.31 Goi a, 14 s6 cach sip n cip vo chong ngodi quanh mot ban tron
sao cho nam ni xen ké nhau va khong c6 6ng chong nio ngoi canh vo
minh. Chiing minh ring a,, = (n — 1)!b, v6i b, 1a s6 cach dit 5 con xe
trén ban co tao béi cac 6 khong bi gach chéo trong Bai 30. Suy ra ring

2n
_ k k
bn = ;(—1) o5 Can—k(n = k)!

Kiém ching hé thic nay khi n = 5.

Bai 6.32 C6 7 cong nhan A, B, C, D, E, F, G ma mdi ngudi dudc giao
mdt viéc trong s6 7 viéc a, b, ¢, d, e, e, f, g. Héi c6 bao nhiéu cach phan
cong thich hgp, biét ring A khong thé 1am cac viéc b va ¢; B khong thé
lam céc viéc a va e; D khong thé 1am céc viéc ¢ va f; E khong thé lam
cac viec b va g; G khong thé lam viéc d.

Bai 6.33 Mot doi bong c6 6 cau thi A, B, C, D, E, F choi 6 6 vj tri 1,
2,3, 4,5, 6. Cau thd A khong thich hgp & vi tri 1 hay 2, B khong thich
hop 6 vi tri 4, C khong thich hgp 6 vi tri 1 hay 5, D khong thich hgp &
vi tri 2, E khong thich hgp & vi tri 4, F khong thich hop & vi tri 4 hay 6.
Héi c6 bao nhiéu cach bé tri doi hinh thich hgp?

Bai 6.34 Trong mdt bita tiéc, ngudi ta mudn sép 4 ngudi khach Ry, R,
Rs, Ry vao cic ban Tj,j = 1,...,5. Hoi co bao nhiéu cach sip théa
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cac dieu kién sau: R; khong ngbi & ban T} hay & T»; Ry khong ngdi 6
ban T5»; R3 khong ngoi 6 ban T3 hay ¢ Ty; R4 khong ngdi ¢ ban Ty hay
G Ts.

Bai 6.35 Mot vin phong méi gigi hon nhan mudn ghép doi 1 nam véi
1 nit trong s6 5 nam A, B, C, D, E va 4 nit a, b, ¢, d. Tim s6 cach ghép
doi thich hop biét ring a khong thich hgp véi B va C, b khong thich hop
v6i C, ¢ khong thich hgp v6i A va E, d khong thich hgp véi B.

Bai 6.36 Co6 hai hat xi ngdu gom mot hat d6 va mot hat den. Ngudi ta
cing ldc tung 2 hat xi ngau nay va tung sau [an va biét rang cic cip
s6 sau day khong xuat hién: (1,2), 2,1), (2,5), (3,4), (4,1), (4,5), (6,6),
trong d6 cip (z,y) chi s6 = xudt hién & hat dé va s6 y xuat hién ¢ hat
den. Tinh xac suit dé tit cd 6 s6 1, 2, 3, 4, 5, 6 déu xuat hién ¢ mdi hat.

Bai 6.37 Nguoi ta mudn phan phdi 5 mén qua A, B, C, D cho 5 ngudi
a, b, ,c, d, e sao cho A khong nhén a hay c¢; B khong nhan d; C khong
nhan b hay e; D khong nhén b; E khong nhén a hay c. Tinh xac suét
dé:

a) A nhén e.

b) B hodc E nhéin e.
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Chuong 7. BAI TOAN GHEP POI

Bai 7.1 Tim mot SDR néu cb cda A = {A;,..., Ax} trong nhiing
truong hop sau

a) A1 = {2,3,4}, A2 = {3,4}, A3 = {1}, A4 = {2,3}

b) Ay = As = A3 = {2,4,5}, Ay = A5 = {1,2,3,4,5}.

C) Al = {172}7 A2 = {27374}7 A3 = {273}7 A4 = {173}7 A5 =
{2,4}.

d) Al = {a}a A2 = {avbv C}v A3 = {Cv d}v A4 = {bv d7 e}v A5 =
{Cv f}7 Aﬁ = {avdv 9}7 A7 = {f}
Bai 7.2 a) Cho A = {Al, .. .,A4} vii A} = {1,2}, Ay = {2,3}, Az =
{3,4}, Ay = {4,1}. Tim t4t ca cac SDR clia A.

b) Cho A = {Al,...,An} véi A = {1,2}, Ay = {2,3}, As =
{3,4}, ..., A, = {n,1}. A c6 bao nhiéu SDR?
Bai 7.3 Ch0A1 :AQ:---:Ak:{1,...,t}véA:{A1,~- ,Ak}

a) Chting minh rang A c6 mdt SDR néu va chi néu ¢ < k.

b) Néu ¢t > k thi A c6 bao nhiéu SDR khac nhau?
Bai 7.4 Cho A = {Ay,..., A} c6 mot SDR va A; > t,Vi. Goi s 1a sd

SDR ctia A. Chiing minh ring s > ¢! néut < kva s> AFnéut>k
(A% 1a s6 chinh hgp ¢ chap k).

Bai 7.5 Cho A = {Ay,---, Az} c6 mot SDR. Chiing minh rdng c6 j
sao cho v6i moi a € Aj, ton tai mot SDR sao cho « 13 dai dién cda Aj.
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Bai 7.6 Cho khéi chit nhat Latinh loai 7 x n véi » < n. Ching minh
ring c6 it nhat (n — r)! cach thém vao dong thit r + 1 dé c6 khéi chi
nhdt Latinh loai (r + 1) x n.

Bai 7.7 Cho A = {Ay,..., A} v6i A, ={1,...,n}—{i},i=1,...,n.
A ¢6 bao nhiéu SDR khac nhau?

Bai 7.8 Cho A = {Ay,..., A} v6i A; c6i+1 phan t&, i = 1,.... k.
Chting minh A c6 it nhat 1a 2¥ SDR khac nhau. Cho 1 vi du sao cho A
c6 dang 2F SDR.

Bai 7.9 Cho A= {A;,..., A} c6 SDRva 1 <h < k. Néu Ay, ..., Ay
c6 SDR 1a aq, ..., ay thi A c6 mot SDR sao cho aq, ..., a, la nhing dai
dién (khong b3t budc 1a dai dién cda A, ..., Ap). Cho 1 vi du dé ching
té ring ay, . .., ap la nhitng dai dién cta A nhung khong bit budc 13 dai
dién cta Aq,..., Ay.

Bai 7.10 Cho S 1a mot tip hgp c¢6 nk phan ti duge phan hoach thanh
n tap hop, mdi tdp hop c6 k& phan ti bing 2 cach

S=A41U---UA, =B U---UDB,.

bit C; = {j : B;N A; # @}. Chtng minh rdng Cy,...,C, c6 SDR va
suy ra rang B, ..., B, ¢ thé dugc danh s6 lai sao cho 4; N B; # @

Bai 7.11 Gid st c6 nk phong vién, mdi phong vién chuyén trach mot
trong n mon thé thao tai mot trong n diém thi dau sao cho c6 k phong
vién cho méi mon va k phéng vién & mdi diém. Chtng minh ring c6
thé phan cong cac phong vién cho & td bao, mdi to bao c6 n phong vién
sao cho mbi mén va mdi diém thi dau deu c6 phong vién clia mdi to
bao.

Bai 7.12 Cong ty mudn phan cong 5 ngudi dang & 5 dia diém khac
nhau A, B, C, D, E dén 5 thanh phd khac nhau a, b, ¢, d, e, mdi ngudi
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1 thanh ph6. Khodng cach giita cac dia diém va céc thanh phé cho béi
bang sau day

A B C D FE
50 41 50 85 42
110 122 54 147 57
127 78 151 99 172
109 67 144 73 160
52 102 117 89 49

/O e

Phi di chuyén ti 1¢ thuin véi khodng cach. Héi phai phan céng nhu thé
nao dé téng phi di chuyén 1a bé nhat.

Bai 7.13 Mot vin phong méi gi6i hon nhan muén ghép 4 nam va 4 ni
thanh 4 cip, mdy tinh dua ra mdc do thich hgp ctia moi cip trong bang
sau day, tinh bdng phan trim

B, B, B; B,
G1|40 65 70 45
Go| 70 90 45 70
Gs| 60 40 85 65
Gi| 75 85 60 60

Tim phuong &n ghép déi thich hgp nhit.

Bai 7.14 Khoa Toan-Tin hoc can phan cong 6 gidng vién L, ..., Lg dé
gidng day 5 16p Ci,...,Cs. Mtc do thich hgp clia mbi gidng vién doi
véi cac 16p cho bdi bang diém sau day, diém cang cao cang khong thich
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hop

L. Ly Lz L, Ls Lg
Ci |70 20 50 20 45 30
Cy |55 25 40 30 40 15
Cy |50 20 45 10 45 25
Cy |35 30 35 40 30 20
Cs |45 15 40 25 35 40

Tim phuong an phan cong tot nhat.

Bai 7.15 Ching minh Dinh Iy Hall bing cach dung Dinh ly Koénig-
Egervary.

Bai 7.16 Cho cac cong viéc Jq,...,Jy v6i J; < J, <= i < k. Danh
sach ng vién cda cic cong viéc nay cho trong bang sau

Cong viec | Ung vién
J1 A C,D,E
Jo AE
J3 B,G
Ju A,B,D,E
J5 B,C,G
Js E,F
J7 G
Jg D,E

Tim phuong an phan cong t6i uu, tic 1a tim OAS.

Bai 7.17 Cho biét a, b, ¢, d, e, f, g la thanh vién ctia 6 Gy ban A, B,
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C, D, E, F nhu trong bang sau

Uy ban | Thanh vién
A a,e, f
B b, c
C a,b
D b,d,e, g
E a,e, f
F a,b,d

a) Co thé nao thanh 1ap mot Gy ban G gom 6 ngudi sao cho mbi dy ban
A, B, C, D, E, F déu c6 mdt dai dién trong G, biét rang a dai dién
cho F?

b) Tinh hinh tai chanh 6 4y ban sé dugc xem xét bdi 6 ngudi khac

nhau va khong thudc dy ban dugc xem xét. Héi diéu nay c6 thuc hién
dugc khong?

Bai 7.18 Mot nhom ¢6 10 ngusi. Co bao nhiéu cach ghép 10 ngusi nay
thanh 5 doi?

Bai 7.19 Co6 20 cOong nhan va 5 ky su. C6 bao nhiéu cach phan chia 20
cong nhan thanh 5 nhém, mdi nhom 4 ngusi va mbi ki su quan Iy 1
nhom.

Bai 7.20 C6 bao nhiéu cich chia by bai 52 14 cho 4 ngudi, mbi nguvi
c6 12 1a?

Bai 7.21 C6 bao nhiéu cich phan chia 16 doi bong thanh 4 nhém, mbi
nhom 4 doi sao cho 2 doi A va doi B 6 trong cing mdt nhom?

Bai 7.22 Cho biét tat c4 cac cip ghép co thé clia X = {1,2,3,4,5,6,7,8}
B (1,2), (1,3), (2,4), (2,5), (4.6), (5,7), (5,8), (7,8). Tim mét cip
ghép da.
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Bai 7.23 Vé mot do thi c6 10 dinh, mbi dinh c6 bac > 5 va tim mot
cip ghép da.

Bai 7.24 Vé mot do thi c6 10 dinh, mbi dinh c6 bac > 4 ma khong c6
cip ghép da.

Bai 7.25 Cho G = (X,Y, F) va d = max{d(z) : z € X }. Chting minh
ring néu d < d(y),Yy € Y thi G ¢6 1 cip ghép di. Dio lai c6 ding
khong?

Bai 7.26 Xét xem K, c6 bao nhiéu cdp ghép du trong cac trudng hgp
sau:

[
<
Il
®
Il

e =z e
=
I
ESA
wow
[
© s A

o
<
Il

&
<
IN
»

Bai 7.27 Nguoi ta mudn phan phdi 25 cong viéc cho 25 ngudi qua 1
cudc thi. Mbi ting vién thi it nhat 1a 4 viéc nhung mbi viéc c6 khong
quéa 3 ngudi dap tng yéu cau. Hoéi co thé nao phan phéi cho mbi nguvi
mot viéc trong s6 cc viec ma ho da thi?

Bai 7.28 a) Chiing minh ring néu G = (X, E) cb 1 cip ghép da thi
n = |X| la so chan.

b) Do thi Petersen c6 mdt cip ghép di khong?

¢) K, c6 bao nhiéu cip ghép da? Con Kg?

d) Goi a,, 14 s6 cdp ghép dd cla Koy,. Tim a,,.

Bai 7.29 Cho G = (X,Y,E) vdi |X| < 10 va d(z) > 4,Vz € X,
d(y) < 5,Vy € Y. Chting minh ring §(G) < 2.

59



Bai 7.30 Cho G = (X,Y,E) véi |X| < 50 va d(z) > 3,Vz € X,
d(y) < 7,¥y € Y. Tim chin trén nhé nhét cda 6(G).

Bai 7.31 Cho G = (X,E)va A C X. Ta bdo A la déc ldp néu khong
c6 cdp dinh nao clia A 13 ké nhau. Dt

B(G) = max{|A| : A C X va A doc lap}.
va ta goi 3(G) lasé déc ldp cha G.

Vi X = {.1‘1, .. .,.1‘5},Y = {yl, .. .,y4}, ta xet db thl 1U6Hg phén
G = (X, Y, E) xac dinh béi

1 0 01
0110
Bia=|1 0 0 0
100 0
0 010

a) Tim 3(G).
b) Tim §(G) va mdt cip ghép 16n nhat cda G.

¢) Chiing minh ring |Y| = 8(G) — 6(G). Ping thic nay cé ding
cho G = (X,Y, E) bt ky khong?

Bai 7.32 Cho G = (X,Y,E)va E' C E, E’ xac dinh 1 cip ghép da tu
X vao Y. Tap hop cac dinh trong L(G) (d6 thi duong ctia G) Gng vdi
E’ ¢6 tinh chat gi?

Bai 7.33 Truong Dai hoc Khoa hoc Ty nhién c¢6 6 khoa c6 sinh vién tot
nghiép thac si, méi khoa 5 sinh vién. C6 5 co quan mudn tuyén nhing
sinh vién nay véi s6 lugng 1a: 7, 7, 6, 6, 5 ngudi, va mdi khoa c6 khong
quéa 1 ngudi duge tuyén & mbi co quan. Hoi tat ci cac sinh vién c6 dugc
tuyén khong?
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Bai 7.34 Mot ma trin vudng cap n trén {0, 1} goi 1a ma trdn hodn vi
néu c6 ding mot s6 1 trén mdi dong va trén mdi cot. Mot ma tran vudng
tréen R goi 1a doubly stochastic néu mbi dong va tong mbi cot déu bing
1. Ta mudn chtng minh DPinh 1y Birkhoff-von Neumann: Néu M la mot
ma trgn doubly stochastic thi c6 cdc s6 thuc duong ci, . . ., ¢, va cdc ma

k k
trdn hoan vi Py, ..., P sao cho E c;=1va M = E ciPy.
im1 i=1

a) V6i X = {x1,...,2,}, Y = {y1,..., v}, ta xét do thi G =
(X,Y,E) trong d6 z;y; € E < M;; > 0. Chting minh rdng G ¢6 1
cip ghép da.

b) Suy tir (a) trong M c6 n phan ti khac khong § trén cac dong va
cac cot khac nhau ctia M. Goi ¢; 1 s6 nhé nhét trong cic phan ti nay
va P; 1a ma trén hoan vi véi cic s6 1 tuong (ng cac vi tri khac khong
d6 ctia M. Ching minh ring ta c6 thé viét M = ¢ P, + M;. Tinh tong
cac dong va tong cac cot cha M.

¢) Ching minh Dinh ly Birkhoff-von Neumann.
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Chuong 8. LY THUYET MA

Bai 8.1 Gid st nhiing t ma nhi phan sau day {000, 100,111} dugc
truyén di qua mot kénh nhi phan d6i xtng véi xac xudt truyén sai p =
0.03. Diing qui tic MLD dé gidi ma cac tit nhan dugc sau day

a) 010. b) 011. c) 001.

Bai 8.2 Gid st nhiing td ma nhi phan sau day {000, 100,111} dugc
truyén di qua mot kénh nhi phan khong cé bd nhé véi cac xac xuat
truyén nhu sau: P(nhan O/truyén 0)= 0.7, P(nhin 1/truyén 1) = 0.8.
Dung qui tic MLD dé gidi ma cac tit nhan dugc sau day:

a) 010. b) 011. ¢) 001.

Bai 8.3 Cho ma nhi phdn C = {001,011}

a) Gid st ta c6 mot kénh nhi phan khong c6 by nhé véi cac xéc xuat
truyén nhu sau: P(nhan O/truyén 0)= 0.1, P(nhin 1/truyén 1) = 0.5.
Dung qui tic MLD dé gidi ma cac tit nhan dugc 000.

b) Gidi ma 000 bang cach diung MDD.
Bai 8.4 Cho mi nhi phan C = {01101,00011,10110,11000}. Ding
MDD d¢ gidi ma cac tir nhan dugc sau day

a) 00000 b) 01111 ¢) 10110

d) 10011 e) 11011.

Bai 8.5 Choma C = {00122, 12201,20110,22000}. Ding MDD d¢ giai
ma cac tir nhan dugc sau day
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a) 01122 b) 10021 c) 22022 d) 20120.

Bai 8.6 Xay dung bang IMLD cho cic ma sau day
a) C = {101,111,011}.
b) C' = {000,001, 010, 011}.

Bai 8.7 Trudng hgp ndo C 1a ma tuyén tinh trén F,
a) ¢ = 2,C = {1101, 1110, 1011, 1111}.
b) ¢ = 2, C = {00000, 11110, 01111, 10001}
¢) ¢ = 3,C = {0000, 1001, 0110, 2002, 1111, 0220, 1221, 2112, 2222}.

Bai 8.8 a) Cho x,y € F?. Ching minh ring wt(x) va wt(y) cing
chén hay cung 1 néu va chi néu wt(x + y) chin.

b) Chiing minh ring véi C 1a ma tuyén tinh thi hodc 1a wt(x) chin
Vx € C hogc c6 diing mot nita phan td cda C' ¢6 trong lugng 13 s& chin.

Bai 8.9 Cho C 1a ma nhj phan tuyén tinh véi cac tham sd [n, k, d] va C
c6 it nhat mot tir ma véi trong lugng 1. Goi C” 13 tap con clia C' gom
tat cd cac tif ma cb trong lugng chin. Chtng minh ring C’ 1a ma tuyén
tinh véi cac tham s6 [n, k — 1,d’] v6i d’ > d néu d 18 va d’ = d néu d
chin.

Bai 8.10 Cho C 1a ma tuyén tinh ty tryc giao trén F,.

a) V6i ¢ = 2, chiing minh ring wt(x) 1a s6 chin Vx € C. Néu
x,y € C v6i wt(x), wt(y) 1a boi s6 clia 4, chiing minh ring wt(x +y)
cting 1a boi so cla 4.

b) Véi ¢ = 3, chiing minh ring wt(x) la boi s cta 3 Vx € C.

¢) Véi ¢ = 5, tim C sao cho ¢6 x € C véi wt(x) khong 1a boi so
ctia 5.
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Bai 8.11 Cho C 1a ma nhi phan tuyén tinh ty doi ngdu véi cac tham so
[n, k, d].

a) Chiing minh rang (1,1,...,1) € C.

b) Chiing minh riing hodc 1a wt(x) 1a boi s6 ctia 4 Vx € C hoic la
c6 ding mot nda phan ti clia C 1a cb trong lugng 13 bdi s6 cla 4, nda
con lai c6 trong lugng khong 13 boi so cla 4.

¢) Cho n = 6. Tim d.

Bai 8.12 Xic dinh ma trin kiém tra cia mdt ma nhi phan tu déi ngu
véi chieu dai 10.

Bai 8.13 Chiing minh ring khong ton tai ma nhi phan tuyén tinh véi

cac tham s [10, 5, 4].

Bai 8.14 Cho n 1¢ va C' 1a ma nhi phén ty tryc giao loai [n, n;] va

1=(1,1,...,1). Ching minh ring C*+ = C U (1 + O).

Bai 8.15 Cho C' 1a ma tuyén tinh c6 chiéu dain trén F,. V6i 1 <i < n,
chiing minh ring ta c6 hodc z; = 0 v6i moi x = z125...x, € C hoic

X ~ ?, ~ A 2, . ’ sy -~ 1 ~ ~
moi phan ti o € F;, xuat hién ¢ vi tri thi ¢ trong ding — ti ma trong C.
q

Bai 8.16 Cho C 1a ma tuyén tinh trén F, véi cac tham s6 [n, k, d] va
gid st rang véi 1 < i < n, c6 it nhdt mot tf ma x = z122...x, Ma
x; # 0. Chting minh ring

Zwt n(qg—1)¢"

xeC
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n(q - 1)qk_1
< —t
b) d o1

¢) Khong c6 ma nhi phan tuyén tinh véi cic tham s6 [15,7, d] véi
d> 8.

Bai 8.17 Tim ma tran sinh, ma trin kiém tra va cho biét cac tham so
clia cac ma tuyén tinh sinh béi S trong cac trudng hop sau:

a) S ={1000,0110,0010,0001, 1001} véi ¢ = 2.

b) S = {11000,01100,001100,000110,000011} véi ¢ = 3.

¢) S = {10101010,11001100,11110000,01100110,00111100} v&i
q=2.

Bai 8.18 Tim ma tran sinh &’ § dang chudn clia ma C’ tuong duong
v6i ma C cho bdi ma trin sinh G trong cac truong hop sau:

101010
010101

DG=1117011 0
001011
1011007111

ha=[000101100
000101110

Bai 8.19 Tim ma trdn sinh &’ § dang chudn clia ma C’ tuong duong
vdi ma C cho b6i ma tran kiém tra H trong cac trudng hop sau:

110 00
ag H=| 0 1 1 0 1
0 0011
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01 01 110
bbH=(1 1 1 10 0 0
0110101

Bai 8.20 Cho C C F26 gbm cac tll z1xoxr3T4T5T6 théa

T4 =21+ T2+ x3,T5 = X1 + T3, Tg = T2 + T3.

a) Chting minh rang C 1a ma tuyén tinh.

b) Tim ma trdn sinh G va ma tran kiém tra H cda C.

Bai 8.21 Cho C C FJ gom céc ti z12 . . .73 théa

Ts = T1+x2+2x3, Te =21+ T2+ Ty,

X7 = X1 +X3+ T4, Ty = T+ T3+ T4

a) Chting minh rang C 1a ma tuyén tinh.

b) Tim ma trdn sinh G va ma tran kiém tra H cda C.

¢) Chiing minh ring C ty d6i ngiu.

d) Chiing minh ring C phat hién dugc 3 16i va hiéu chinh dugc 1

16i.

Bai 8.22 Chiing minh ring, néu 2 ma C vaC’ tuong duong thi C va
(C")* ciing tuong duong.

Bai 8.23 Cho H la ma trdn loai (n — k) x n va M 1a ma trdn vudng
cdp n — k trén F,. Gid st H 1a ma trin ki€m tra clla ma C va M kh3
nghich. Chtng minh ring M H cing la ma tran kiém tra cta C.

Bai 8.24 Tim khodng cach clia ma nhi phan tuyén tinh C cho béi ma
tran kiém tra H trong cic trudng hgp sau:
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0111000
11107100
AH=111 90901 0
1010001
1101000
1010100
DH=19110010
1100001

Bai 8.25 Cho n > 4 va H la ma tran kiém tra clia ma nhi phan tuyén
tinh C ¢6 chitu dai n. Gid st rang cic cot cia H déu khic nhau va
trong lugng ctia mdi cot cia H déu 1a s¢ 18. Ching minh ring khodng
cach cta C 16n hon hodc bing 4.

Bai 8.26 Cho H 1a ma trdn kiém tra ctia ma tuyén tinh C. Chdng minh
ring tip ké X c6 Sd(X) = y chita mdt vecto c6 trong lugng ¢ néu va chi
néu y 1a t6 hop tuyén tinh ¢ cot ctia H.

Bai 8.27 Cho C 1a ma nhi phan tuyén tinh loai [n,n — m] v6i 271 <
n < 2™ va H 1a ma tran kiém tra cda C. Gid st rdng cot tht i cda H
1a biéu dién nhi phan cla i. Ching minh ring mdi tip ké cta C chia
mot vecto ¢6 trong lugng < 2.

Bai 8.28 Cho C 1a ma nhi phan tuyén tinh trén F, vé6i khoang cach d.

N . d—1 T <
Chtmg minh rang néu wt(x) < [T] thi x 13 phan t& trdi duy nhat

?

cua X.

Bai 8.29 Cho C 1a ma tuyén tinh c6 khodng cach d véi d chin. Ching
minh ring ton tai X € x + C sao cho X chtia 2 vectd cb trong luong
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B 1wk = (17,

Bai 8.30 Cho C la ma tuyén tinh trén Fj

C = {0000, 1010, 2020, 0101, 0202, 1111, 1212, 2121, 2222}

Chiing minh ma trin kiém tra H cta C'1a H = ( é (1) g g > Ding

H va CLMD, xay dung SDA ctia C.

Bai 8.31 Cho C 1a ma nhi phan tuyén tinh c¢6 ma trin kiém tra

— o
— = O
o O~
o~ o
— o o

Viét ma tran sinh va liét ké tit cd cic tif ma cGia C. Gidi ma cic tif sau
day
a) 110110 b) 011011 ¢) 101010.

Bai 8.32 Viét ma tran kiém tra H cia ma nhj phan tuyén tinh Hamming
c6 do dai 15 véi cot thit j clia H 1a biéu dién nhi phan cla j. Dung H
dé xay dung SDA va gidi ma cac tif sau:

a) 010100101001000.

b) 111000111000111.

¢) 110011100111000.
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Bai 8.33 Cho C = Ham(7,4) véi ma tran kiém tra

e )
— =
S O =
O = O
— O O

a) Ma hoa céac ban tin sau day:

1000, 1100, 1011, 1110, 1001, 1111.

b) Gidi ma cac tir nhin dugc sau day:

1100001, 1110111, 0010001, 0011100.

¢) Xay dung SA va SDA cta C.

d) Diing két qud & c) dé gidi ma cac tit trong b).

Bai 8.34 Cho C = Ham(2, 3).
a) Chting minh ring C 13 tu d6i ngiu.

b) X4c dinh trong lugng ctia cac phan ti cta C.
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