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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai toan dém
Bai 1. Bé'm~ s6 n gom 2 chir s6, néu:
a. n chan

Goi AB 1 s thoa man yéu cau

Vay A c6 9 cach chon {1,2,3,4,5,6,7,8, 9}
(khong chon 0, vi chon 0 thi s6 nay c6 1 chit s6)

B ¢6 5 cach chon {0, 2, 4, 6, 8}
Theo nguyén Iy nhan, tac6: 9 x 5 =45 sd

b. n 1é gom 2 chit sé khdc nhau
Goi AB 14 s6 thoa man yéu cau
Vi 12 86 1&, nén B ¢6 5 cach chon {1,3,5,7,9}
Sau khi ta chon B, thi A c6 8 cach chon
Theo nguyén Iy nhan, ta co : 5 x 8 =40 s

C. n chéin gom 2 chii sé khdc nhau
Goi AB 1 s6 thoa man yéu cau
Khi B= {0}. A c6 9 cach chon {1,2,3,4,5,6,7,8, 9}
S6 cach chon trong trudng hop nay 1a : 9 cach
Khi B={2,4, 6, 8}. A c6 8 cach chon
S6 cach chon trong truong hop nay 1a : 4 x 8 = 32 cach
Theo nguyén 1y cong, tacod: 9+ 32 =41 sd
Cach khac:

Theo cau a ta c6 45 s6 n chan. Ta co 4 chir sé} chin gém 2 chit s giéng
nhau: 22, 44, 66, 88. => 45 —4 =41 s0 n chan gom 2 chit s6 khac nhau.

Bai 2. Cho tip cdc chi sé: {0, 1, 2, 3, 4, 5}

a. C6 bao nhiéu so cé 3 chir s6 ma cdc chit sé khdc nhau dwoc tao thanh ti tip
dd cho.

Goi abc 1a s6 ¢6 3 chit s6 ma céc chit s6 khac nhau (a#b#c).

Vay :acd 5 cach chon: {1, 2, 3, 4, 5}.
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Sau khi chon a xong, b ¢6 5 cach chon (b6 di 1 s6 di chon cho a)
Sau khi chon a, b xong thi ¢ ¢6 4 cach chon (b6 di 2 s dé chon cho a, b)

Theo nguyén Iy nhén, ta c6 : 5 x 5 x 4 =100 chi sb.

b. C6 bao nhiéu sé chin cé 3 chiv s6 ma cic chir s6 khdc nhau dwoc tao thanh
tir tdp dd cho.

Goi abc 1a sb chan ¢6 3 chir s6 ma céc chir s6 khac nhau (a#£b+#c).
Vay : vi 1a s6 chin nén ¢ ¢6 duoc chon mét trong ba chir sb: {0, 2, 4}.
+ Khi ¢ =0 (tic ¢ ¢6 1 cach chon), ta chon a va b nhu sau:

Sau khi chon ¢ =0, a ¢6 5 cach chon: {1, 2, 3, 4, 5}.

Sau khi chon a, ¢ xong thi b ¢6 4 cach chon.

Theo nguyén ly nhén, ta cé : 1 x 5 x 4 =20 chit sd.

+ Khi ¢ =2 hoac 4, tirc 1a ¢ c6 2 cach chon, ta chon a va b nhu sau:
Sau khi chon ¢, a ¢6 4 cach chon (bé di 1 s6 da chon cho ¢ va sb 0)
Sau khi chon a, ¢ xong thi b ¢6 4 cach chon. (b6 di 2 sé dd chon cho ¢ va a)
Theo nguyén ly nhén, ta ¢ : 2 x 4 x 4 =32 chit sd.
Theo nguyén ly cong, ta c6: 20 + 32 =52 56
Bai 3. Co bao nhiéu xau khac nhau c6 thé ldp dwgc tir cac chir cai trong tar
MISSISSIPI, COMPUTER yéu cau phdi dung tat cd cac chi?
Tu MISSISSIPIcochia: 1tuM,4tr,4trSvaltaP

SO xau khac nhau 1a :

10!
1.41.411

Xau COMPUTER c¢6 8 ky tu khac nhau, nén 1ap duogc 8! xau.
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 4. C6 bao nhiéu xau nhj phdn d¢ dai 8 khong chiza 6 56 0 lién?
Goi A 14 s6 xau nhi phan d6 dai 8 c6 chtra 6 s6 0 lién nhau.
B 14 s6 xau nhi phan d6 dai 8.
=> 56 xau cin dém 1a: N(A) = N(B) - N(A)
N(B) = 2.2.2.2.2.2.2.2 =2%= 256.
N(A) = 10
(00x, 11x, 1x1, x11, x10,1x0, 10x, x01,0x1, 01x : x=000000)
Vay s6 xau can dém 14 : 256 — 10 = 246

Bai 5. Pém so6 byte

a. Bit ky

S6 byte 1a mot diy s6 c6 dang: xxxxxxxx, X c6 2 cach chon 0 hoic 1.
Theo nguyén Iy nhantacé : 2.2.2.2.2.2.2.2 = 28 = 256

b. Co dung hai bit 0.
C6 nghia 1a chudi ludn co 2 bit 0 va cac bit con lai 1a 1.
Bai toan ndy twong duong véi tinh s6 cach sap xép cac xau tir: 00111111
Pay 13 hoan vi 1ap ctia 8 phan tir v6i 2 loai: 256 0va 66 1.
= 81/21.6! =7.8/2 = 28 xau

c. Co it nhét 2 bit 0

=S4 xau bat ky (a) — S6 xau khong co bit 0 - S6 xau co 1 bit 0
S6 xau khong c6 bit 0 =1 truong hop (11111111)
S6 xau co 1 bit 0 =8!/117!=38

= 256 - 1-8 =247
d. Bit dau 00 va két thiic 00

Xau nay co6 dang : 00xxxx00
Theo nguyén li nhan, tacé: 1.2.2.2.2=2*=16

e. Bit dau 11 va két thiic khong phdi 11
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Goi A 1a sb xau bat dau 11, c6 dang 1 1xxxxxx
Theo nguyén ly nhan, taco : A=1.1.2.2.2.2.2.2 = 2° = 64
Goi B 1a sd xau bat dau 1a 11 va két thuc 1a 11, ¢ dang 11xxxx11
Theo nguyén Iy nhan, tac6é : B=1.1.2.2.22.1.1=2=16
Goi C 1a s xau bat dau 11 va két thiic khong phai 11
=>C=A-B=64-16=148
Bai 6. ) . ) ) o
a. Mdt khdu may tinh gom 1 chi¥ cdi va 3 hodc 4 chir so. Tinh sé mgt khau toi da
co the.

DAy gom 1 chit cai va 3 chit s6 c6 dang: LNNN, NLNN, NNLN, NNNL
Trong d6 L 1a chir cai ¢6 26 cach chon va mdi N 1a chit sb c6 10 cach chon.
Vi vay theo nguyén 1y nhén, ta c6 : 4 x 26 x 10 x 10 x 10 = 104000.
Tuong ty diy c6 1 chir cai va 4 chit s6 : 5 x 26 x 10 x 10 x 10 x 10 = 1300000.
Theo nguyén 1y cong, ta c6: 104000+ 1300000 = 1404000 (mat khau).

b. Nhuw trén nhuwng khéng lip chiy sé
S6 mat khau gom 1 chit cai va 3 chit s6 =4 x 26 x 10 x 9 x 8 = 74880
S6 mat khau gom 1 chit cai va 4 chit s6 =5 x 26 x 10 x 9 x 8 x 7 = 655200
Theo nguyén 1y cong, ta co: 74880 + 655200 = 730080 (mat khau).
Bai 7.
Doi béng dd ACB c6 20 cdu thi. Can chon ra 11 cdu thii, phdn vao 11 vi tri trén
sdn dé thi ddu chinh thitc. H3i c6 mdy cdch chon néu :
a. Ai ciing c6 thé choi & bdt cit vi tri ndo ?
Chon ra 11 cau thu trong 20 ciu thii di cho, x&p vao 11 vi tri trén san. S& cich
chon bing chinh hgp khong lip chap 11 ciia 20 phin tif
A: _ n! 20! 20

!
- = — = 6704425728000 4
(n—k)! (20-11)1 O céch.

b. Chi c6 mdt cdu thii dwoc chi dinh lam thii mon, cdc cdu thii khdc choi & vi tri
nao cing dugc ?
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Mot cAu thd di chi dinh 1am thi mon, vay ta can chon ra 10 cAu thi trong 19 ciu
thli con lai x&p vao 10 vi tri. S& cdch chon bing chinh hgp khong lip chap 10
clia 19 phan tir :

! 19! 19!

k n !
a (n—k)! (@9-10) O cach.

c. C6 3 cdu thii chi c6 thé lam thii mon dugc, cdc cdu thil khdc choi 8 vi tri ndo
ciing duoc ?
C6 3 cach chon 1 cAu thi @€ 1am thd mon tir 3 cau thi. Sau khi ta chon thi mon
xong, k& dén chon 10 cAu thd trong 17 cau thi con lai d€ x&p vio 10 vi tri, c6:
n! 17! 17!

A (n—k)!  (@7-10 7! cach

Theo nguyén ly nhan, ta c6: 3 x 70572902400 =211718707200 céch.

Bai 8. C6 8 nguoi di vao 1 thang mdy ciia mot toa nha 13 tdng. Hdi c6 bao nhiéu
cdch dé :

a. Mbi nguoi di vao 1 tdng khdc nhau.

S& cdch di vao 8 tang khdc nhau ctia 8 ngudi nay 1a s6 cach chon 8 trong s& 13
tang khdc nhau (mdi taing dugc danh sd tir 1 dén 13). P6 1a sd chinh hgp khong
13p chap 8 ctia 13 phan ti:

! 3 13

A= 2% 2% 51891840
(n—Kk)! (13-8) 5

b. 8 nguoi nay, mdi nguoi di vao 1 tdng bdt ki nao do.

MOi ngudi ¢6 13 cach lya chon tir tang 1 dén 13. Ma c6 8 ngudi. Vay so cich
chon 1a 8".

Bai 9. C6 bao nhiéu xdu cé dp dai 10 dwoc tao tir tip {a, b, ¢} théa man it nhit 1
trong 2 diéu kién:

- Chira dung 3 chii a & chung phadi dirng canh nhau
- Chira dung 4 chii b & chung phadi dirng canh nhau

Goi A 14 sb xau c6 d6 dai 10 ¢6 chira ding 3 chit a dimg canh nhau.
B 14 s6 xau c6 do dai 10 ¢6 chira dung 4 chit b dung canh nhau.

Nhu vdy: AUB 1a s6 xdu ma ta phai tim.
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Theo nguyén 1y bu trir, ta c6: N(AUB) = N(A) + N(B) - N(ANB)
Ta tinh N(A) nhu sau:
Xét truong hop aaa & dau: aaaX, X, X3 XsXsXeX7.

- X (i=1.7) chico 2 giatrilab, c, vay sO truong hop dbi voi 7 ky tu nay
gidng nhu x4u nhi phan c6 d6 dai 7, hay bang 2’ truong hop.

- Xau aaa, co thé duoc xep vao 8 wvi tri (aaaX XXXy XXX,
X1aaaX, X3 X X5 Xe X7, X1 XaaaX3X3 X5 X X7, X1 XoXzaaaX s XX X7,
X1 XoXzXaaaXs5Xe X5 X1 XoX3 X XsaaaXeg X7, X1 XoX3 X X5 XgaaaxXxy,
X1 XXX XsXeX7aaa). Vi vay: N(A) = 8.2

+ Tuong tu, sb luong xau c6 4 chir b dirng canh nhau, N(B) =7 2°

+ N(ANB) duoc tinh bﬁng cach gdp aaa = X, bbbb =Y, con lai la 3 chit c.
Ta tinh s6 xau tir ddy: XcecY c6: 5!/11311! = 4.5 = 20 truong hop.

Vay sb xau can tinh 1a: 8.2" + 7.2° - 20 = 2476.

Bai 10. (Pé thi cao hoc PH CNTT TP HCM-2010)
Xét bién 56 xe: AyAAN;N,N3N,NsNg
Ai(i=1..3): A->Z; N;(j=1..6): 0->9

a. Hoi co bao nhiéu bién so khac nhau?

b. Hoi c6 bao nhiéu bién so thoa diéu kién: ba mau tw khdc nhau doi mot va
trong bién so co dung 1 chir so 3 va 1 chir so 5?

¢. Hoi co bao nhiéu bién so thoa diéu kién: trong bién so co it nhat 1 chir so 3 va
1 chii so 5?

a. A (i=1..3) c6 26 cach chon tir 26 chit cai tiéng Anh tir A .. Z
N;(j=1..6) c6 10 cach chon tir 10 chit s6 tr 0 .. 9
Theo nguyén ly nhan ta c6: 26.26.26.10.10.10.10.10.10 = 26°.10° bién sb.

b. Sb cach chon 3 mau tu A;A,A; khac nhau: Al c6 26, A2 cd 25, A3 c6 24
cach.

S6 cach chon 4 chit s6 N;N,N3N, khong c6 s6 3 va s6 5: 8.8.8.8 = 8% cach.

S6 cach dat sd 3 vao day 4 chit s6 N;N,N3N, 1a 5 cach, d6 1a: 3N;N,N3N,,
N13N,N3N4, NiN,3N3Ng, NiNoN3s3N,, NiNoN3N,3.
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Tuong tu sb cach dat s6 5 vao 5 day c6 5 chir s6 da liét ké & trén 13 : 5.6=30

Theo nguyén Iy nhan, ta c6 : 24. 8*.30 céch.

c. Goi A 1a s bién s6 khong c6 chira chir s6 3 va chit s6 5.

Na = 26°.8° bién s6

Goi B 12 s6 13 s6 bién s ¢ chira chit s6 3 va khong c6 chira chir s6 5.
Ng = 26°.9° bién s6

Goi C 12 s6 13 s6 bién s co khong chira chit s6 3 va c¢6 chira chir s6 5.
Nc = 26°.9° bién s6

Goi D sb bién s6 c6 it nhat 1 chir s6 3 va 1 chit sb 5
Np=N—Na—Ng- N Theo cau a: N= 26°.10°

=26°.10°- 26°.9°- 26°.9°- 26°.8° = 263(10°-2.9° - 8% ).

Bai 11.
a. C6 bao nhiéu sé cé n chir s6 ma cé m chiv sé dau va m chiv sé cudi twong veng
giong nhau. (n>2m>2, nmeN).
Goi A day sb can tim, A c¢6 dang:
n

N

"xx...xbb.. bxx..x
%{_J
m

S6 cach chon m chit s6 dau tién va m chir sO cubi tuong Gng gidng nhau bang
chinh hop ldp chap m cua 10 phén tir (0..9): 9.10™* (Chit s6 dau ¢ 9 cach chon, vi
bo so 0 dirng dau).

Sb cach chon day sb ¢ giita:

~ \ A ’ ~ A A , \ -2
D3y nay gom c6 n-2m chir so. SO cach chon la: 10™™,

Theo nguyén ly nhan, ta c6: 9. 10™*.10™*™ chit sd.

b. Ung dung tinh so chit so cé 10 chit so0 ma 3 chit so6 dau va 3 chit so cuoi
twong wng giong nhau.

S chit s6 thoa man dé bai bang: 9.10%.10'%° = 9.10%.10* = 9000000.
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Bai 12. (Dé thi cao hoc Pa Nang - 8/2008)

a. Trong mét I6p hoc c6 30 ngwoi. Cho biét ¢é bao nhiéu cich civ mét ban dai
dién gom 1 Iop truong, 1 I6p pho va 1 thu quy.
C6 30 cach chon 1 16p trudng.

Sau khi chon 1 16p trudng xong, c6 29 cach chon 1 16p pho.
Sau khi chon 1 16p trudéng, 1 16p pho xong, c6 28 cach chon 1thu qui.
Theo nguyén 1y nhén, ta c¢6 : 30.29.28 = 24360 cach chon.

Cach khac: ‘ ’ ‘
SO cach chon chinh bang s chinh hop khong lap chap 3 cua 30 phan tur :
A(30,3) = 301/(30-3)!= 24360.

b. Cho biét c6 thé nhdn bao nhiéu xdu ky tw khdc nhau bing cdch sip xép lai
cdc chir cdi cua tir SUCCES'S.

Tu SUCCESS ¢6: 3 chr S, 2 chtt C, 1 chir U va 1 chir E.

7! 4.5.6.7
= =2.5.6.7 = 420 x4 .
A 1201 2 xau khac nhau.

Vay co :

Bai 13. (Pé thi cao hoc Pa Nang - 2/2009)

a. Gid st chiing ta c6 5 vién bi giong nhau va 3 chiéc tii khdc mau la xanh,
vang va dé. Cho biét ¢é bao nhiéu cich bé bi vao cdc tii? Vi du: cdch 1 -> tui
xanh 5 vién, titi vang va tui do khéng co bi; cdach 2 -> tUi xanh 3 vién, tUi vang
va tii dé méi tii 1 vién, ...
S6 cach bo bi tuong g chinh bang s to hop ldp chap 5 tir tap c6 3 phan tir la:

ne _ 7! 6.7

Cn+l:<L—1 = C33+;—1 = C72 = 722 = 7 =

b. Gid sir chiing ta cé 5 vién bi (2 bi sit, 2 bi chai va 1 bi dt) va 3 chiéc tiii mau
xanh, vang va dé. Cho biét c¢é bao nhiéu cdch bé bi vao cdc tii? Vi du: Cach 1=
tii xanh chiva 2 bi sdt, tii vang 2 bi chai va tiii dé 1 bi dat; cach 2 -> thi xanh 1
bi sdt, tii vang 2 bi chai + 1 bi sdt va tii dé 1 bi dit, ...

Ta bo 1an luot tung loai vao 3 cai tui:
A 1s Lo s fr s 2 s _ ! : , ,
+ B0 2 vién bi sat vao 3 caitai, c6 C;} , =C>) =CZ= ﬁ = 3—24 =6cach bo
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

+ B0 2 vién bi chai vao 3 caitai, c6 C} , =C>1 =C? = ﬁ = % =6cach bo bi

A1 -y fi st e _ ! . 2 i
+ B6 1 vién bi chai vao 3 caitii, c6 C;, , =CS;, =C} = % =3cach bo bi
Theo nguyén ly nhan, ta cé: 6.6.3 = 108 cach bo bi.

C. Gid sir chiing ta c6 5 vién bi (2 bi sit, 2 bi chai va 1 bi dit. Cho biét c6 bao
nhiéu cach sap chiing thanh hang? Vi du: sat sat chai chai dat, sat chai sat chai
dit,...

Céch sap cac vién bi thanh hang chinh bang hoan vi 1ap ctia 5 phan tir, trong d6 2
5 345
21,211 2

bi sét, 2 bi chai va 1 bi dét, vy co: =30 cach sip bi.

Bai 14. (Pé thi cao hoc PH CNTT TPHCM -5/2001)

a. Tim $6 cdc chudi 8 bits théa man diéu kién: bit ddu tién la 1 hay 2 bit cuéi la 0
Goi A 1a s chudi 8bits c6 bit dau tién 1a 1

B 1a s6 chudi 8bits ¢o 2 bit cubi 14 0.
Theo nguyén 1y bu trir, ta c6 N(AUB) = N(A) + N(B) — N(AnB)

Tinh N(A) GOl S=515,53545556575g la chuéi 8bits co bit dﬁu tién la 1. Vﬁy S1 co 1
truong hop, si(i=2..8) c6 2 truong hop 0 va 1. Theo nguyén 1y nhan, ta co:

N(A)=1.2.2.2.2222=2'
Tuong tu:  N(B) = 2°.
N(ANB) = 2°
Vay: N(AUB) = 27 + 2° - 2° = 160

b. Méi ngwoi siv dung mét hé thong mdy tinh_ciia mgt cong ty X phai sw dung
mot password dai tir 6 dén 8 ky tw, trong do moi ky tw la mot chi cdi hodgc la mot
chii s6. M6i password phdi c6 it nhit moét chii s6. Héi ¢é thé lip dwoc bao nhiéu
password khac nhau?

Xét 2 truong hop:

+ Mat khau phan biét chir hoa, chir thuong, c¢6 52 chit (a..z, A..Z) va 10 chir s6
(0..9). Nhu vay, co6 62 ky tu. SO mat khau c6 do dai n duoc thanh lap tir 62 ky tu do6
bing: 62".
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S6 mat khau ¢ do dai n khong c6 chit s6 bang: 52",

S0 mat khau ¢6 d6 dai n c6 it nhat 1 chir so bang: 62?- 52"

Mat khau c6 do dai tir 6 dén 8 ky tu, tuc la: Mat khau c6 3 do dai: 6, 7 va 8
ky tu

V6i mat khau c6 d6 dai bang 6, c6: 62°- 52° truomg hop.

V6i mat khau c6 d6 dai bang 7, c6: 62'- 52 trudong hop.

V6i mat khau c6 d6 dai bang 8, ¢6: 62°- 52° truomg hop.

Theo nguyén ly cong, ta c6 sé mat khau lap duogc 1a: (62°- 52°) + (627- 52)
+ (628- 52°)

+ Mat khau khéng phan biét chit hoa, chir thuong, c6 26 chit (a..z) va 10 chit sb
(0..9). Nhu vay, ¢6 36. Tuong tu nhu 1y ludn & trén, ta c6: (36° — 26°) + (36 — 26")
+ (36° — 26°)

Bai 15. (Pé thi cao hoc PH KHTN-1999)
Xét 3 chudi ky tw trén tdp mau tu {a, b, ¢} (véi a<b<c): sl =ac, s2 = aach, s3
= aba.

a. Hay sdp xép ching theo thir tu ting déi véi thir tue tir dién.
s2 <s3 <sl (vi 3 ky tu cua 3 chudi bé”}ng nhau, nhung ky tu thir hai cua sl 1a c, s2
laavas3lab. Theodéa<b<c,néns2<s3<sl)

b. Cho biét gida s1 va s3 c6 bao nhiéu chudi ky tz c6 chiéu dai 6.

s3=aba<ab****<sl=ac

MOi * ¢6 3 cach chon. Theo nguyén ly nhan, ta c6: 3.3.3.3 = 81 chudi

Bai 16. Cho trudc mgt da gidc 16i P c6 10 dinh lin lwot la A, B, C D, EF G, H,
1, J. Gia sw rang trong da giac khong c6 3 dwong chéo nao cit nhau tgi mét
diém. Hay cho biét da gidc c6 tong bao nhiéu dwong chéo.

Vi da giac 16i P ¢6 10 dinh, nén tong s6 cac dudng ndi 2 dinh bat ky cta P chinh
bang t6 hop chap 2 (dinh) cta 10 (dinh).
) 10! ~9.10
ClO
w-221 2

=45 canh.

Theo dé bai da giac 16i P ¢6 10 canh, vay s6 duong chéo cua da giac P 1a:
45 -10 =35
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 17. Tim s6 nghiém nguyén khong am ciia:
a. Phwong trinh X, +X, +X; + X, =20 véi X120 ; X, 20; X320; X420

Ta nhan thdy mdi nghiém ctia phuong trinh tng véi mot cach chon 20 phan tir tir
mot tap co6 4 loai, sao cho co6 x1 phr:in tir loai 1, x2 phﬁn tir loai 2, x3 phﬁn tir loai 3,
x4 phan ttr loai 4 dugc chon. Vay sé nghiém bang s t6 hop lap chap 20 tir tap c6 4
phan tir 13
! I
Cr—Ci _cl - 238 23 212223
(23-3)L.31 2013 2.3

=7.11.23=1771

b. Phuwong trinh X, +X, +X; +X, =20 vdi X126 ; X, 2>3; X32>9; X4=>-2

X1>6 & x;—-6>20 Pat: a=X;-6=>x;=a+6
X2>3 ¢>X2—320 b:X2-3:>X2:b+3
X3>9 & X3—92>0 C=X3-9=>x3=Cc+9
X4>-2 <:::>X4'|'220 d:X4+2:>X4:d'2

X, +X,+X;+X, =20 < a+6+b+3+c+9+d-3=20
&Pat+tb+c+ d=5v6ia>0;b=>0;¢c=0;d>0
8! 8 6.7.8

= . i - — . . :56 n
8-3).3 5.3 23 nghi¢m

A -l 41 (A3
Vay co : Cria =Cusa =G4

¢. Bit phwong trinh x, + X, + X3 < 11 vdix; >0; X, 20; X3 20.
Thém an phu x4, véi diéu kién x4 > 0.

Bat phuong trinh da cho tuong duong voi: X; + X, + X3+ X4 = 11 vo1 X; = 0; X, > 0;
X32>0; X420,

|
cr =cit =C? 141 12.13.14

= = — 364,
Y113 2.3

d. Phuong trinhx+y+z=10voi 0 <x<2,0<y<4,0<z7<6.

Goi U la tap tat ca cac nghiém nguyén khong am cta phuong trinh X +y + z = 10,
ta co:

121 11.12
N=U|l=C"!. =C3t . =C?2= = =66
| | n+k-1 3+10-1 12 10'2' 2
Goi: Ala tap nghiém voix=23,y2>20,z > 0.
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

B la tap nghiém v61 x>0,y =25,z > 0.

Clatap nghiémvéix=>0,y=>0,z> 7.

NX=0,y=>0,z2>0)

o
gy

Theo nguyén 1y bu trir, s6 nghiém nguyén ctia phuong trinh 1a:
N*=N-|AUBuUC]|
lAuBuC| = |Al+]Bl+|c|+|AnB|+|A~C|+|BAC]- |ANBAC|

A 1a tap nghiém v61 X 2 3,y 20, z > 0, dat x’=x-3, y’=y, z’=z, phuong trinh da
cho tuong duong voi x’ +y’ +2z” =7 voi x>0, y’'>0, z2’>0.

=> |A] =C(9,2) = 91/71.21 = 8.9/2 = 36.
Tuong tu : |B| =C(7,2) =7151.21 =6.7/2 = 21.
|c| =C(5,2) =51/31.21 = 4.5/2 = 10.
|AmB|:X23,y25, 22 0: = xX+y +z2°=2 vo61x’20,y’20, z2’20.
| AmB | =C(4,2) = 41/2121=3.4/2 = 6.
|ANC|:x23,y20,z>7: = X +y +22=0 véix’20, y’>0, 2’>0.
| AnC|=C(2,2) = 21/012! = 1.
|BmC|:XZO,y25, 227 = xX+y +z°=-2 vbix’20,y20, z’>0.
=> | BNC | =0.
|ANBACl:x23,y25227: = xX+y +2°=-5  vix’20, y’>0, 2’>0.
=> | AnBNC|=0.
Vay: |[AUBUC| =28+21+10+6+1+0-0=60
=> N* = 66— 60 = 8.
D6 1a céc nghiém: (0,4,6); (1,3,6); (1,4,5); (2,2,6); (2,3,5); (2,4,4):;
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

e. Phuwong trinh X, +X, + X, + X, = 20(1) théa man x1 <3; X2 >2;x3>4
Vi cac bién nhan gia tri nguyén. Nén diég kién x1 < 3;x2 >2: x3 > 4 dugc viét lai
la: x1 <3; X2 >2; x3>5 (*). Xét cac dieu kién sau:

X2 >2;x3>5 (**)

X1>4;x2 >2;x3>5 (***)

Ta goi p, q, r 1an luot 13 cac s6 nghiém nguyén khong 4m cua phuong trinh thoa

man (*), (**), (***).

Tacé:p=q-r

Trudc hét, ta im q nhu sau:

bat: x;’=x1, X2’ =X — 2, X3 = X3— 5, X4” = Xu.

Phuong trinh (1) trd thanh: x;” + X" + X3” +x4” =13 (2)

S6 nghiém nguyén khong am cua (2) chinh bang sé nghiém cta (1) thoa man (*¥).
16! 14.15.16

Ma sd nghiém cta (2)1a €™t =C*%  =C3 = - —7.5.16 = 560.
g > ( ) n+k-1 4+13-1 16 13|3| 23

Ta tim r nhu sau:

bat: xi’=x1-4, X" =X, — 2, X3" =X3— 5, X4 =Xu.

Phuong trinh (1) tré thanh: x;” + x,” + x3” + X4” =9 (3)

S6 nghiém nguyén khong am cta (3) chinh bang s6 nghiém cua (1) théa man
12! 10.11.12

(*¥*%). Ma s6 nghiém cua (3) la: C"%, =Ci1, =C} = a3 s —oll4=220

=>P = - r="560- 220 = 340,

Vay sb nghiém nguyén nguyén khong am cua phuong trinh (1) thoa diéu kién (*)
1a 340.

Bai 18. (Dé thi cao hoc PH Pa Nang — 10/2010).
Cho phwong trinh : x1 + x2 + x3 + x4 + x5 =21 (1)
a. Tim so nghiém nguyén khéng am ciia phwong trinh (1).

Ta thiy ring mdi nghiém cua phuong trinh tmg v6i mét cach chon 21 phan tir tir
tap c6 5 loal, sao cho co x1 phan tir loai 1, x2 phén ttr loai 2, x3 phén tir loai 3, x4
phan tir loai 4, x5 phén tr loai 5 dugc chon Vay sb nghiém nguyén duong khong
am cua phuong trinh chinh bang t6 hop 13p chap 21 phan tir tir tdp c¢6 5 phan tur:
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

. 250 251 22232425
®(25-4)14 214 2.3.4

n-1 _ ~51 _
Cn+k—1 - C5+21—1 - C

=12650

b. Phwong trinh (1) c6 bao nhiéu nghiém dwong khong am thoa main xI1>2,
X5<4.

Vi 12 nghiém nguyén duong khong am, nén diéu kién x1>2, x5<4 duoc viét lai nhu
sau: x1 >3, x5 <3 (I). Ta xét céac diéu kién sau:

+ x1>3 (1)
+ x1>3,x5>4 (1)

Goip,qvar lan luot 13 cac s6 nghiém nguyén khong 4m cua phuong trinh (1) thoa
man céc diéu kién (1), (I), (IIT). Vay,taco :p=q—T.

Tinh q: Tim s6 nghiém nguyén duong khong 4m ctia phuong trinh (1) thoa diéu
kien (I): x1>3,x2>0,x3>0,x4>0,x5>0.

x1>3< x1-3>0 data=x1-3 =>xl=a+3

va dit b=x2, c =x3, d = x4, e = x5. Phuong trinh (1) duoc viét lai nhu sau:
a+3+b+c+d+e =21
<a+b+c+d+e =18(2)v6ia>0,b>0,¢>0,d>0,e>0.

Sb nghiém nguyén duong khoéng am cua (2) chinh bang sb nghiém nguyén duong
cua (1) thoa man diéu kién x1 > 3.
. 22! 22! 19.20.21.22
27 (22-4)14 1814 234

= = Cry1=Coss=C = 7315

Tuong tu ta di tinh r: Tim s6 nghiém nguyén duong khéng 4m cua phuong trinh
(1) thoa diéu kién (IIT): x1>3,x2>0,x3>0,x4>0,x5>4.
x1 >3 x1-3>0 data=x1-3 =>xl=a+3

x5>4<x5-4>0 e=x5-4 =>xb=e+4

va dit b =x2, ¢ = x3, d = x4. Phuong trinh (1) duoc viét lai nhu sau:
a+3+b+c+d+e+4=21
<at+tb+c+d+e=143)v6ia>0,b>0,c>0,d>0,e>0.

Sb nghiém nguyén duong khoéng am cua (3) chinh bang sd nghiém nguyén duong
cua (1) thoa man diéu kién x1 > 3, x5 > 4.
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R T 18/ 15.16.17.18
= 1= G =G =Ce = e A T T 234 00

Vay: p=q—r=7315- 3060 = 4255.

Bai 19. (Pé thi cao hoc Pa Néng — 9/2011)

Nguwoi ta chia 10 vién keo (hoan toan giong nhau) cho 3 em bé.
a. Co bao nhiéu cach chia keo

Goi X1, Xp, X3 1an luot 12 sb keo duge chia cho mdi em

Taco: X1+ X+ X3=10v01x,>0,X%X,>0, x3>0

Ta thiy ring mdi nghiém cua phuong trinh tmg v6i mét cach chon 10 phan tir tir
tap c6 3 loai, sao cho c6 x1 phén ti loai 1, x2 phén ti loai 2, x3 phﬁn tr loai 3
dugc chon. VAay sb nghiém nguyén duong khong 4m ctia phuong trinh chinh béng
t6 hop 1ap chap 10 phan tir tir tdp c6 3 phan tu:

. - , 12! 12! 11.12
C:M+H—1=CE+1CII—1=C12=(12_2)f2r=1{]f2f= 2 -

Vay c6 66 cach chia 10 vién keo cho 3 em bé.

b. Co bao nhiéu cdch chia keo sao cho em nao ciing co it nhat 1 vién

Goi X1, Xp, X3 14n luot 12 s6 keo duge chia cho mdi em. Vi mdi em phai co it nhét 1
Viennén: X3 +X,+x3=10 (1) voix;>1,x,>1,x3>1.

bat: X’=x1—1>20 = x;=x+1 (a)
X"=%X—1>0 = X,=x"+1 (b)
X3’=X3—1>0 = X3=%X3"+1 (C)

Thay (a), (b) va (c) vao phuong trinh (1), ta duoc :

X' +Xx"+x3°=7 (2) voixy”>0,%x">0,x3°>0

S6 nghiém nguyén duong cia phuong trinh (2) cting chinh bang sd nghiém nguyén
duong ctia phuong trinh (1) thda man véi diéu kién ma dé bai dua ra va bang:

‘ o] al 89
Vs =G =G =gy =7151= 5 =36

Vay c06 36 céach chia 10 vién keo cho 3 em bé ma moi em bé c¢o it nhat 1 vién.
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Bai 20. (Dé thi cao hoc PH Pa Nang — 8/2009).

Cho bdng chir cdi X gom n ky tw phin biét, trong dé cé ky tw a. Hay cho biét:

a. Co bao nhiéu chuoi ky tu dwoc xdy dung tiw 2’ co dj dai p.

Sb chudi c6 do dai p duoc xay dung tir bang chir cai X gdm n ky tu phan biét,
chinh bang chinh hop lap chdp p cia n phan tir: n°.

b. C6 bao nhiéu chuéi ky tw dwoc xdy dung tiv X c6 dp dai p chiva it mét ky tw a.
S6 chudi c6 do dai p khong chtra ky twa 1a: (n-1)°.

S6 chudi co do dai p chira it nhét 1 ky tu a bang s6 chudi c¢6 d6 dai p trir di s6 chudi
c6 do dai p khong chtra ky tw a: n®-(n-1)".

c. C6 bao nhiéu chubi dwoc xdy dwng tiv X c6 d dai p chiva chi mét ky tw a.

Goi B 14 s6 chudi co do dai p-1 khong co ky tua la: B = (n—1)**.

Dé ¢6 chudi ¢6 ding 1 ky tu a, ta dem chén ky ty a vao so chudi B. Ung vai 1
chuoi trong B cd p cach chén ky tu a vao.

Vay s6 chudi duoc xay dung tir £ ¢6 d6 dai p chira chi mot ky tr a la: px(n-1)"*

d. C6 bao nhiéu chuédi ky tw dwoc xdy dung tiv X c¢é dé dai p 6 diing q ky tw a.
S6 tap hop gdm q vi tri trong s6 p vi tri ctia chudi co d6 dai p 1a:
co-__ P
" (p-o)g!
Trong chudi p, c6 q ky tu a, s6 ky tu ky con lai khong c6 chira a 1a p-q, va bang
(n-1)P

, o . |
Vay s0 chuoi dugc xay dung tir £ ¢6 do dai p chira g ky tu a la: mx (n-1)P

Bai 21. Pém sé cdch dit 20 cuén sdach vao 4 ngin ti, moéi ngin dung 5 cuon,
néu:
a. Moi ngan dwgc danh so phdn biét

b. Cdc ngan nhw nhau

14 I
a. Chon 5 cudn sach bo vaongan 1, céd : C3; = % cach
Sau khi chon 5 cudn bo vao ngin 2, sé sach con lai 1a 15. Chon tiép 5 cudn
| .
bo vao ngan 2, ¢o: C;, = L cach.
(10)!.5!
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10!

(5)!..5! cach

Tuong tu, chon 5 cuon trong s sach con bo vao ngan 3, ¢o: C;) =

4 4 . \ \ b 14 ! 7
B6 5 cudn cudi cung vao ngan 4, ¢6 : C; = ﬁ =1 céach.

20! 19 10 20

X X X cach bo sach.
15)!5° 10)I5~ (B)LE T (5l

Theo nguyén ly nhan, ta cé:

201

b.  Vi4 ngan nhu nhau nén sé cach bo sach vao 4 ngan la: m

Bai 22. (Pé thi cao hoc PH Pa Ning — 3/2010).
Cho bdng chir cdi, gom bén chir sé {1, 2, 3, 4} va bay ky tw {a, b, ¢, d, e, f, g}.

a. Co bao nhiéu twr co dj dai n dwoc xdy dung tir bang chir cdi trén.

Tacodbang chircaila: 11.

S6 xau co do dai n duoc xay dung trén bang c6 11 chit, chinh bang chinh hop lap
chap n ciia 11 phan tir. Vay : 11"

b. C6 bao nhiéu tir ¢6 dp dai n ma trong tiv dé khong cé hai ky tw dieng lién ké.
Goi1 M 1a tir c6 do dai n ma trong do c6 hai ky tu ké nhau.
Goi A la tir ¢6 d6 dai n-2 dugc xay dung tir bang 11 chir cai, sO tir A 1a: 11™2
M duoc lap bﬁng cach: chon 2 ky tu bat ky, dem chen vao tung vi tri ciia A.
S6 cach chon 2 ky tu tir 7 chit cai: 72, dugc cheén vao n-1 vi tri trong tur A.

= S tir c6 do dai n ma trong d6 co hai ky ty ké nhau: 73(n-1). 11"
Vay s0 tir c6 d6 dai n ma trong d6 khong c¢o hai ky tu ké nhau la:

11" — (73(n-1). 11™2)

c. Co bao nhiéu twr co dj dai n dwoc xdy dung tw bang chir cdi trén ma trong tir
do luon xudt hién it nhat 1 chir so va mot ky tw (n>1).
Goi X 14 sb tir co d6 dai n chi ¢d chit s6; X= 4"

Y 14 s6 tir c6 d6 dai n chi 6 ky ty: Y=7"

Vay so tir thoa méan dé bai 1a: 11" —4"— 7"
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Bai 23. (Dé thi cao hoc Pa Nang — 10/2010)

Cho X={0..15}. Chiing t6 ring néu S la mt tip con gom 9 phan tii ciia X thi c6
it nhdt 2 phan tir ciia S co tong bang 15.

Phan hoach X thanh 8 tip con, mdi tip con déu co tong bang 15, nhu sau:

{0,15}, {1,14}, {2,13}, {3,12}, {4,11}, {5,10}, {6,9}, {7.8}

Phan 9 phan tir ciia S vao 8 tap con trén. Theo nguyén 1y Dirichlet, c6 2 phan tir
cua S thudoc mot tap nao d6, ma tong 2 phan tir nay s€ bang 15.

Bai 24. (Pé thi cao hoc Pa Nang — 3/2011)

Trong mat phing cho 6 diém phan bigt néi nhau tirng doi mot boi cac dogn
thang mau xanh hodc dé. Chirng té rang cé 3 diém néi nhau béi cdic doan thing
cling mau.

Goi A, B,C, D, E, F 14 6 diém phan bi¢t nam trong mot mat ph.’fmg.

Gia st ta chon diém A, ndi diém A véi 5 diém con lai B, C, D, E, F boi cac doan
thang mau xanh hodac do.

Gia sir ta chon diém A, néi diém A véi 5 diém
con lai B, C, D, E, F bdi cac doan thﬁng mau
xanh hoac dé.

Theo nguyén 1y Dirichlet phai ¢6 3 doan thang B
cung mau xanh hodc do. Gia st la 3 doan F

thang AB, AC va AD c¢6 mau d6 (nhu hinh

veE).

+ Néu trong tam gidc BCD c6 canh mau do,

gid su la canh BC, thi tam gidc ABC la tam E C
giac co cac canh mau do (hay 3 diém ndi nhau

cling mau). D

+ Nguogc lai, tam giac BCD khong c6 canh mau do, thi tam giac nay phai mau
xanh.

Vay luon ludn ton tai 3 di€ém ndi voi nhau tirng doi 1 boi cadc doan thang cung mau
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Bai 25. Mt vé si quyén anh thi diu gianh chirc vé dich trong 75 gio. Méi gio
dau it nhat mot tragn, nhung toan by khong qua 125 trdn. Chirng to rang co
nhirng gio lién tiép da dau 24 tran.

Goi a; 14 s6 tran ddu cho dén hét gio thir i (i=1..75) cta vo si quyén anh.

Tach: 1<aq<a,..<a;s<125. (1)
< 25< di +24 < a2+24 < a75+24 <149. (2)

Nhu vy ta c6 150 sb trong 2 day (1) va (2) nhén gia tri trong {1..149}

Theo nguyen 1y Dirichlet phai co6 2 hai s bang nhau. Vi 2 day trén la day tang, nén
hai s6 bang nhau thudc 2 diy khac nhau. Hay, ta c6: aj+24 = 8; < 9 — a; =24. Nhu
vay, tir gid i dén hét gio j vo si da thi ddu 24 tran.

Bai 26. (Dé thi cao hoc Pa Nang — 8/2009)

a. Mgt mang mdy tinh cé n (n>1) mdy tinh. Méi mdy tinh dwoc noi truc tiép
hodc khong noi voi cac may khac. CMR co it nhdt hai may tinh ma so cac may
tinh khac noi voi chung la bang nhau.

Goiql, q2, g3, ... qn 1a s6 may tinh két ndi véi may 1, 2, 3 .. n.
Nhu vy ta co: 0<qgi<n-1 i=l.n
Tuy nhién, khong thé xay ra dong thoi: c6 1 may khong két ndi véi may nao ca, tic
la gi=0 va c6 m{t may két noi vai tat ca cac may con lai (q;=n-1). Vay chi xdy ra 1
trong hai truong hop sau:

0<qgi<n-2 i=l.n

1<qgi<n-1 i=l.n

Ca hai trudng hop trén n ¢6 gi nhén n-1 gia tri. Theo nguyén ly Dirichlet, co i#j sao
cho gi=g;. Hay co it nhat 2 trong s6 n mdy tinh c6 s6 may két ndi voi chung bang
nhau.

b. Trong mot mdt phing cé 17 diém phén biét dwoc néi véi nhau tirng déi mét
boi cac doan thang mau xanh, hoac mau do, hodc mau vang. CMR luéon ton tai
ba diém noi voi nhau boi cdac doan thang cung mau

Chon 1 diém bat ky, gia sir 1a P, tir P ta n6i voi 16 diém con lai boi cac doan thang
la mau xanh, hoac mau do, hodac mau vang.

Theo nguyén 1y Dirichlet, trong 16 doan thang nay sé& c6 6 doan thang co cing
mau. Gia sit 6 doan thang d6 ndi P v6i 6 diém A, B, C, D, E, F ¢6 2 truong hop:
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+ S4u diém A, B, C, D, E, F duoc ndi v4i nhau tung d61 mot boi cac doan thrfmg,
trong d6 co it nhat 1 doan thang c¢6 mau do. Khi d6, doan thang mau dé nay cung
v6i diem P tao thanh 3 di€m noi véi nhau bdi cac doan thang c6 mau do.

+ Sau diém A, B, C, D, E, F duoc ndi voi nhau tung do1 mdt bdi cac doan théng
khong c6 mau do, tic 1a cac doan thing ndy c6 mau xanh hodc vang. Khi d6, chon
diém bat ky (chang han diém A) ndi véi 5 diém con lai bdi cac doan thang mau
xanh hodc vang. Theo nguyén 1y Dirichlet, ton tai it nhat 3 trong 5 doan thrfmg co
cung mau, gia st do la mau xanh. Gia su d6 1a cac canh AB, AC va AD. Néu co it
nhat mot trong 3 doan thang BC, CD va DB c6 mau xanh thi cing véi diém A tao
thanh 3 diém duoc ndi voi béi mau xanh. Nguoc lai, thi B, C, D 1a diém duge ndi
v6i1 nhau b1 mau vang.

Nhu vay, ludn ton tai ba di€ém noi1 véi nhau béi cac doan thang cung mau

Bal 27. T rong mgt phing x0Oy ldy ngdu nhién 5 diém toa dj nguyén. Chirng to
rang cé it nhit mét trung diém ciia cic doan néi chiing cé toa dp nguyén.

Gia st trong mat phiang xOy c6 A(x1,yl), B(x2,y2). Vay trung diém cua doan

thang AB s& 1a: (x1+ X2, yL yzj_ Cac toa do nay nguyén khi:

(x1,x2) déu chin hodc déu 1é, (y1,y2) déu chin hodc déu 1é.
Vi ¢6 4 bd bao gdm 2 phan tir co tinh chr?ln 1¢ voi nhau. Nén theo nguyén ly
Dirichlet thi trong 5 diém s€ co it nhat 2 diém c6 tinh chan 1¢ nhu nhau. Do do,
trung diém cua 2 diém nay s€ co toa d§ nguyén.
Bai 28. Cho trudc cdc tip hop gom cdc phan tir xdc dinh nao do.
a. Hay cho biét cdc cdch mé td, hay biéu dién mét tip hop? Cho vi du.
+ Néu A 12 mot tap hop gobm mot s6 hitu han phan tir, dé biéu dién tap A, ta c6 thé
liét ké hét cac phan tir caa A.

- Vi du biéu dién A la tap hop 4 chir cai hoa déu tién: A={‘A’,’B’,’C’,’D’}
+ Néu A 1a mot tap hop vo han cac phan tir, dé biéu dién tap A, ta dUng céach biéu
dién tinh chét cua cac phan tir, c6 dang:

A={x | P(x)} 14 tp hop cac phan tir x, sao cho x thda man tinh chat P

Bui Tan Ngoc buitanngocqn@gmail.com 20



Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

= Vi du biéu dién A 1a tip hop cac sb thuc: A={x | xe R}

b. Hay cho biét thé nao la mét tip hop dém dwoc, mét tip hop khong dém dwoc?
Cho vi du.

+ Néu A 1a mot tap hop 6 hiru han phan ti, thi tip A duoc goi 1a tap dém duoc.
Vidu: A={1,2,3,4,5,6,7,8,9}, A la tap dém duoc vi n6 ¢ 9 phan tir, tir 1 dén 9
+ Néu A 1a mot tap hop ¢ vO han phan tir, thi tip A c6 thé 1a tap dém duoc hoidc
khong dém dugc. Pé xac dinh A c¢6 dém duoc hay khong ta chi can xdy dung song
anh gitra tap A vo1 tap cac s6 tu nhién N.

Vi du: Cho A 1a tap hop cac ) phtrc. A 1a tap v6 han khong dém duoc.

c. Cho A la tap khéng dém dwoc, B la tip dém dwec. Hay cho biét tip hop A-B
(hiéu) cé dém dwoc hay khong?
Gia str A-B 1a tap dém duoc, khi d6 A=(A-B)UB ciing 13 tdp hop dém duoc, vi:
(A-B) : 14 tap dém dugc theo gia thiét.
B :latdp dém duoc theo dé bai.
Mau thuan véi dé bai di cho 1a A 1a tap khong dém duoc. Vay A-B 1a tap khong

dém duoc.

d. CMR tich Decac ciia hai tip hop vé han dém dwoc ciing la mét tdp vé han

dém dwoc?

Tich Decac AxB 1a tip tit ca cac cdp phan tir c6 trat tu sip xép (a,b) dugc tao ra
boi mot phan tir ac A véi cac phan tir dimg ké tiép beB.

Gia st A={a;, i=1..n}; B={b;, j=1..n}

Ta xdy dyng mot (bang) ma tran hai chiéu, dau mdi hang 13 mot phan tir ciia A, dau
mdi cot 14 phan tir ctia B. Khi d6, cac phan tir cua tich Decac AxB 13 cac phan tur

cula ma tran.
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b, b, b,
d; a]_b]_ a]_bz . a]_bn
a b axb, aibn,
an anbl anb2 coe anbn

Tir ma tran trén ta suy ra AxB 1a dém duoc.

Bai 29. (Pé thi cao hoc Pa Néing — 5/2007)
Cho déy u = <ay, ay, ..., a,> trong do a; la cac ky tu tuy y, iel..n, n 1a d6 dai cua
day u da cho. Mét day v = <by, b, ..., by> dugc goi 1a day con cua day u néu tim

duoc day cac chi s6 1<y <iy<...<im <n va b=ay véi moi kel..m.

Ching han diy v =< B, C, D, B> 1a diy con cia diy u = < A, B, C, B, D, A, B>
v6i day chi sb 1a <2, 3, 5, 7>.

Mot diy w duoc goi 1a ddy con chung ctia hai ddy u va v di cho, néu w vira 1a day
con ctia u va vira 1a ddy con cta v. Mot ddy con chung duoc goi 1a 16n nhét néu co
d6 dai 16n nhat trong s6 cac diy con ctia cac diy da cho.

Chang han, cac diy <A, B, B, C>va <B, D, A, B> déu la diy con chung 16n nhat
cua hai day <A, B, C, B, D, A, B>va<B, D, C, A, B, A>.

Goi C(i,)) 1a d dai cua mot day con chung 16n nhét cta hai day X= <al, a2, ...
an>va Y= <bl, b2, ... bm> (0<i<n, 0<j<m). Nguoi ta tim dugc cong thire d€ quy

tinh C(i,j) nhu sau:

0, i=0 or j=0
di, j]=1ci-1,j-1]+1 Li>0 and x=y;
max{c[i, j-1}i-1,j]} i, >0 and x = ¥
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a, Hay gidi thich cong thurc dé quy trén:
- Néu i=0 hosc j=0 thi C[i,j] =0.
- Néu i>0, j>0:
+ Néu X; = Y; thi day con chung dai nhit ciia X;va Y s€ thu dugc bang viéc
bd sung X vao diy con chung dai nhat ctia hai diy X;.,va Y1
+ Néu X; # Y; thi day con chung dai nhat ctia X; va Y; s€ la day con dai nhat

trong hai diy con chung dai nhat ciia (X; va Yi;) va ctia (X1 va Y)).

b, Viét ham RecMaxSubSeq dUng phwong phdp lip tinh dp dai ddy con chung

Ion nhit ciia hai day trén.

Type Mang= array[1..50,1..50] of byte;
Function RecMaxSubSeq (X,Y,m,n): Mang;
Var i,j: Byte; C: Mang;
Begin
for i :=1to n do c[i,0]:=0;
for j: =1 to m do c[0,j]:=0;
fori:=1tondo
for j: = ltomdo
if X[i] = y[i] then
cli,jl:=c[i-1,j-1]+1
else ifc[i-1,j]=c[i,j-1] then
c[i,j]:=c[i-1,]
else  c[i,j]:=c[i,j-1];
RecMaxSubSeq :=C;
End;
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KV thuat dém nang cao
Bai 1. Cho diy so {a,} théa mén hé thirc truy héi:

an = 5an.; — 635 ; ag=0 va a;=1.

a. Gidi hé thivc truy hoi trén.
Ta c6 phuong trinh dit trung : x° = 5X — 6 <> X* — 5x + 6 =0
¢6 2 nghiém phan biét: x; =3 va X, =2

Hé thirc truy hoi c6 dang: an=h3" + d2" (1)
Vi ap=0, a;=1thay lan luot vao (1), ta c6 hé phuong trinh sau:
b+d=0
3b+2d=1
= p=1,d=-1

Vay hé thtc truy hoi 13 : a,= 3" - 2"

b. Viét ham A(n) dé tinh a,
Function  A(n: integer): Integer;

Begin
If n=0 then A:=0
Else if n=1 then A:=1
Else
A:=5*A(n-1) - 6*A(n-2);
End:;

Bai 2. Gidi hé thirc truy héi a, = 6a,.1 - 9an.; ; 3=1, 8,=6
Ta c6 phuong trinh dit trung : x° = 6x —9 < x*— 6x + 9 =0
PT c6 nghiémkép: x=3

Hé thirc truy hoi c6 dang: a,=hb3"+d.n.3"
Thay ay=1 va a;=6, ta ¢6 hé phuong trinh :

b=1

{3b+3d —g —Pb=ld=1

Vay hé thire truy hoi 13 : a,= 3" + n3" = (1+n) 3"
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Bai 3. Gidi hé thirc truy hoi a, = 2a,., + 5a,., - 6a,.3; 8o=0, a;=-4 va a,=8

Ta c6 phuong trinh dit trung : x> =2x° +5x°-6
& x*—2x* -5x+ 6 =0
& (X-1)(xX*—x—6) =0

co6 3 nghiémphanbi¢t: x;=1 ;X =3 ;Xz3=-2

Hé thirc truy hoi c6 dang: a,=b+d3" +c.(2)"
Thay ap= 0, al=-4, a2 = 8, ta ¢ hé phuong trinh :
b+d+c=0
b+3d-2c=-4
b+9d+4c=8
=> b =-24/15,d =1/5, c=22/15
Vay : &, =—i—g+%+%(—2)”

Bai 4. (Pé thi cao hoc PH KHTN TP HCM 2010)

a.Tim nghiém tong qudt ciia hé thirc d¢ qui: a, = a,.1 + 6a,.,

Phuong trinh ddc trung 1a: X*=Xx+6 <X -x-6=0

Phuong trinh ¢6 2 nghiém phan biét: x; =-2vax, = 3.

Nén nghiém tong quat 13 a, = c¢(-2)" + d3"

b. Tim nghi¢m théa diéu kign diu a; = 8, a, = 5 ciia hé thirc @¢ qui: a, = an., +

6an., + 10n(-2)" - 3(-2)™*

Pit f, = 10n(-2)" - 3(-2)"" = (-2)"(10n + 3/2).

Vi -2 1a 1 nghiém cua phuong trinh déc trung nén nghiém riéng c6 dang:
n(-2)"(An + B). (*)

Thé (*) vao hé thic ban dau, ta co:

n(-2)"(An + B) = (0-1)(-2)"}(A(n-1) + B) + 6(n-2)(-2)"*(A(n-2) + B) + (-2)"(10n +
3/2) (**).

Bui Tan Ngoc buitanngocqn@gmail.com 25



Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Thé n =2 vao (**), ta cd: 2(-2)°(2A + B) = (-2)(A + B) + (-2)%(10.2 + 3/2)
< 16A+8B=-2A-2B + 86
& 18A + 10B = 86
& 9A + 5B = 43 (***)

Thé n =1 vao (**), ta co:

(-2)(A + B) = 6(-1)(-2)-1(B - A) + (-2)(10 + 3/2)
& -2A-2B=3B-3A-23
& A - 5B = -23 (**r¥)

Tir (***) VA (****) ta c6 hé phuong trinh:
9A +5B =43
{A -5B =-23
=>A=2va B=5

Viy nghiém tong quat ctia hé thire 1a: a, = b(-2)" + ¢3" + n(-2)"(2n + 5)
Véi qq = 8, ta co:

8 = b(-2)° + ¢3° + 0(-2)°(2.0 + 5)

©b+c=8(1)
Véi a; =5, ta co:

5=h(-2)" + c3' + 1(-2)'(2.1 + 5)

& -2b+3c=19 (2)

Tu (1) va (2) ta c6 hé phuong trinh:
b+c =8
-2b+3c=19
=>p=1vac=T7.

Vay nghiém ctia hé thire d¢é qui 1a: a, = (-2)" + 7.3" + n(-2)"(2n + 5)
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Bai 5. Goi ay, la sé day bit d dai n khong cé 2 bit 0 lién nhau.

a. Tim hé thirc truy hoi cho a,

Diy bit do dai n khong c6 2 bit 0 lién nhau c6 1 trong 2 dang :
- Al:Ac6n-1bit va khong ¢ 2 bit 0 lién nhau.
Co a(n-1) truong hop
- B10: B ¢6 n-2 bit va khong c6 2 bit 0 lién nhau.
C0 an.p) truong hop

Vay hé thirc truy hoi : a, = an-1) + an-2)

b. Biét gid tri dau a,=2, a,=3, gidi hé thirc truy héi trén

Phuong trinh dic trung: x> =X +1 & x*~x-1=0
Phuong trinh c¢6 2 nghiém riéng biét la:

1+/5 1-+/5
= , X2 =
2 2
1 1
Vay a, ¢6 dang: =b( i \/_ (—\/_) (1)

Theo h¢ thirc truy h01, tacO:ay=agtap=>aqy=a,-a;1 =1
Véi ag=1 va a;=2, ta ¢6 hé phuong trinh:
b+d=1

1+J3 d( Jr)

11+J_ 1 1-5
- E )

R B E A NG

c. Tim hé thirc truy hoi cho sé cdc xdu nhi phan chira xdu 00

Goi S, 1a s6 chudi nhi phan do dai n (n >2) ¢6 2 bit 0 lién nhau. S, s& c6 mot
trong cac dang sau:

Al: Trong dé: A c6 do dai n-1 va chira xau 00, s6 chudi 1a: S¢y.

B10: B c6 do dai n-2 va chira xau 00, s6 chudi 1a: S¢y.)
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CO00: C tly Y c6 d6 dai n-2, sb chudi la; 22

Ta c6 cong thuc truy hoi: Sn=Sp-1tSp-ot 2(n-2)

Bai 6. (Pé thi cao hoc Pa Nang — 9/2010)

Cho bfé't din so ciia Viet Nam ndm 2007 1a 86 tri¢gu nguoi. Gid si toc dp ting
ddn so hang ndam la 0,2% moi nam. Goi D, la dian so cua Viét Nam n nam Sau
2007

a. Lap hé thirc truy hoi tinh D,
Goit:
Do la téng dan sb Viét Nam nam 2007, D, = 86 triéu nguoi
D, la téng dan sb Viét Nam nam 2008 :
D; = Dy + 0,002.Dy=1,002.D,
Dn 1a tong dan s6 Viét Nam n nam sau nam 2007
D, =Dy1 +0,002D,.; =1,002.Dy4

b. Ddn sé Viét Nam nam 2020 la bao nhiéu?

Thé lan lugt D, =1,002.D,, vao D,
Dn_2 = 1,002Dn_3 Vé.o Dn_l

oooooooo

Cudi cung ta c6 : D, = (1,002)".D, = 86.(1,002)" triéu ngudi.
Theo dé bai, ta c6: n = 2020 — 2007 = 13
Nhu vay sau 13 nim dan s6 Viét Nam Ia:

D15 =86.(1,002)* triéu nguoi.

Bai 7. Gid si ldi sudt ngin hang la 2% mot nam. Tinh tong sé tién cé trong tai
khodn sau 10 nam, néu tién gwi ban ddu tai 10 triéu.

P, 12 s6 tién ban dau : P = 10 triéu
P, 1a téng s6 tién sau 1 nim gui: Py = Py + 0,02P, = 1,02P,
P, la téng sb tién sau 2 nim gui: P, =P, +0,02P, =1,02P,
= 1,02.1,02 Py = (1,02)°P,
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P, la téng s6 tién sau n nam gui: P, =Py +1,02P,,
= (1,02)npo

V6in=10, ta co: P1o = (1,02)°P, = (1,02)™°.10 = 12,189 triéu dong.

Bai 8. Tim hé thirc truy hoi va diéu kién dau dé tinh sé chudi nhi phan dé dai n
c6 4 bit 0 lién tiep. Ung dung tinh sé chuoi véi n=8.

Goi S, 1a s6 chudi nhi phan d6 dai n (n >4) c6 4 bit 0 lién tiép. S, s& c6 mdt trong
cac dang sau:

Al: Trong d6 A chia 4 bit 0 lién tuc, s6 chudi la: S,y

B10: B chira 4 bit 0 lién tuc, s6 chudi la: S,

C100: C chtra 4 bit 0 lién tuc, s6 chudi 1a: S5

D1000: D chtra 4 bit 0 lién tuc, s6 chudi Ia: Sy

E0000: E tiy ¥ ¢6 do dai n-4, sb chudi 1a 2%

Ta cod céng thire truy h61 Sn=S(n_1)+S(n_2)+S(n_3)+S(n_4)+2(n_4)
Diéu kién dau la:

S1=S2=S3=0; S4=1 (Nghia 13, véi n=1, 2, 3 khong c6 chudi ndo, n=4 c6 duy nhat
1 chudi, d6 1a: 0000).

Dung phuong phéap thé dé giai, nhu sau:
S5 = S4+S3+S,+8,+2 = 1+0+0+0+2 = 3 (chudi do dai 5 ¢6 3 truong hop 0000
ké nhau: 00000, 10000, 00001)
Se=S5+S,+S3+5,+2°=3+1+0+0+4=8
S7=S¢+S5+S,+53+2°=8+3+1+0+8= 20

Sg=S7+Sg+Sc+5,+2°=20+8+3+1+16=48

Vay ¢6 48 chudi nhi phan c6 d6 dai 8 chura 4 bits 0 ké nhau.
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Bai 9. Tim HTTH ma R, théa man, trong dé R, la s6 mién ciia mdt phang
biphin chia boi n dwong thang néu khong co hai dwong nao song song va
khong co 3 dwong nao cung di qua 1 diém.

- Néu khong c6 duong thang nao, tc n=0 thi co 1 mat phang: R, = 1.
- Néu c6 | dudng thang, tac n=I th‘lq né chia mat phang thanh 2: R, =2.
- Néu n > 1, gia st n-1 duong thang chia mat phang thanh R,; mién.

Theo de bai khong c6 2 dudng thing nao song song voi nhau, nén duong thang thir
n s& cat n-1 dudng thang con lai tai n-1 giao diém.

Vi khong c6 3 duong thang di qua mot 1 diém, nén n-1 giao diém trén khac nhau
tung d61 mot va ching tao ra n-2 doan va 2 ntra doan trén duong thrfmg thir n.
M&i doan va nira doan nay chia mién ma né di qua thanh 2 mién méi, nghia la lam
taing thém 1 mién. Do d6 duodng thang tht n lam ting thém (n-2) + 2 = n mién.

Vay HTTH la: R, =R,; +n.
Bai 10. Viét HTTH ciia cos(nx) va sin(nx)
sin(nx) = 2sin((n — 1)x)cos(x) — sin((n — 2)x)

cos(nx) = 2cos((n — 1)x)cos(x) — cos((n — 2)x)
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Logic ménh dé

Bai 1. Viét bang gid tri chén Iy ciia cdc phép todin ménh dé

P q pvq pAg peq _p P—/ | P4
T T T T F F T T
T F T F T F F F
F T T F T T T F
F F F F F T T T
Bai 2. Hay néu cdc cong thirc trong logic ménh dé
SoTT Tén goi Cong thire
1. Quy tac phu dinh kép A=A
2. Tinh chat giao hodn AvB=BvA
ArB=BArA
3. Tinh chat ket hop (AvB)yvwC=A v (Bv(C)
(ArB)yAC=A A (B AC)
4. Tinh chat phin bo Av (B AC)=(AvB) » (AVC)
A A (BvC)=(AAB) v (AAC)
5. Quy tac De-Moocgan AvB=A B
A~B=AvB
6. Tinh lily déng AvA=A
ArA=A
1. Tinh dong nhat ArT=A
AvF=A
8. Tinh nuot AvT=T
A~nF=F
9. p®q=(pva) A(pArg) A—B=AvB
P q=(P=>DA(@=2P) | AVA=T
= diu nrdng dudng (£=>) A AA=F
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Bai 3. Chirng minh

a. (p/\a)—>(p69r)<:>f)quF

(PAQ) = (pP®T) < (pPAA)V(P®T) (D/n —»)

= (pva)v((pvr)A(par))  (Luit De Morgan va B/n®)
(v p)v((pvr)a(pvr)  (Luit De Morgan va giao hoan)
<qv(pv((pvra(pvr)  (Luatkét hop)
=qv((pv(pvm)A(pv(pvr) (Luatphan phdi)
=qv(((pvp)v)A(Pv p)vr)) (Luat két hop)

Sqv(Tvra(pvr) (Luat bu)

S qvTA(pvr) (Ludt nudt)
<qv(pvr) ( Luat dong nhat)
S pvavr ( Luat giao hoan)

b. (P> a)Alaa(rval=(@Qv p)
(P AlaArva]l=(pva)All@ar)v(@aa)]

=(pva)Al(aar)vd]
=(pv Q) ALrvT)Ad]
=(pva) AT Aq]
=(pva)Aaq
=pAdvgAg
=pAqvF

=pAg

=pvq
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c.[(pap)v(gap]l—g=1

[(pAp)v(@rpl—=>a=[0v(@rp]l—a (Luat ding sai)
=(qAp)—Q (Luat déng nhat)
=(qAp)Vvq (B/n —)
=(qv p)vq (Luat De Morgan)
=(qvQq)vp (Luat két hop)
=1lvp (Luat dung sai)
=1 (Luat troi)

Bai 4. Viét biéu thivc ménh dé cia:
a. Ban khong dwoc phép ldi xe mdy néu ban chwa cao dén 1,5m, triv khi ban dii
18 tuoi va co giay phép ldi xe.
Ta dat cac bién ménh dé: p : Ban duogc phép lai xe may.
q : Ban cao dudi 1,5 m
r : Ban dua 18 tuoi.
s : Ban c6 giay phép lai xe.
= qgna raAs — _p
Hoic : qArAS—>D.
b. Dat P, Q lan lwot la cdc ménh dé:
P := “ Minh hoc chiam”, Q:= “ Minh cé két qua hoc tap tot”

Hay viét lgi cdac ménh dé sau dwéi dang hinh thirc trong dé c6 siv dung cdc phép
noi.

* Minh hoc chim va cé két qud hoc tip tét: PAQ
* Minh hoc chdam hay Minh cé két qud hoc tdp tot: PvQ

* Néu Minh hoc chim thi Minh cé két qua hoc tp tot: P —Q
* Minh ¢ két qua hoc tdp tot khi va chi khi Minh hoc chim: Q < P
Bai 5. (Pé thi cao hoc DPHSP HN - 2006)
a. Cho trudc ménh dé logic
F=(P->RAQ)Vv(P A(Q—>(RAP))),
Trong dé P, O, R la ba ménh dé logic va ~ la phép phii dinh.
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- Khir phép kéo theo— va rit gon ménh dé F.
F=(P->RAQ) V(P A(Q—>(RAP))
=(PVv(RAQ)) v (P A(QV(RAP))
(Pv(RAQ)) v((PAQ)V(P A(RAP)))

=Pv(RAQ) v (P AQ) (P AP=F (Luat ding), F AR=F (Luét trdi))
=Pv(PAQ)v (RAQ) (Luat giao hoan).

=PA(Tv(TAQ) v (RAQ)

=P v (RAQ)

- Tim dang chudn hgi chinh tic ciia ménh dé F.

Tacé: F:EV(R/\Q)

—Pv(RAQ) (Luat b kép)
—PA(RAQ) (Luat De Morgan)
= m (Luat De Morgan)
—(PAR)V(PAQ) (Luat phan phdi)
=(PAR)A(PAQ) (Luat De Morgan)
=(PVR)A(PVQ) (Luat De Morgan)

b. Biét rang ménh dé P(x,y) dwoc phit biéu la “x+y =07, véix, y la cdc sé thuc.
héy cho biét chin tri ciia cdc ménh dé dwéi ddy va gidi thich tai sao?

*, vx 3y P(x,y)
Ménh dé vx 3y P(X,y) ludn ludn co gia tri dang (True), Vi v6i moi x, ludn ton
tai mot gia tri y=-X, lam cho biéu thirc x+y=0, vi du: P(1,-1), P(2,-2)...

*, 3Ix vy P(x,y)

Ménh dé 3xVy P(x,y) luén ludn co gia tri sai (False), vi khong ¢ gia tri nao
cua y lam cho biéu thirc X+y=0 v&1 moi x.
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Bai 6. Diing bdng chén tri chitng minh rang : AVBvC=AABAC

AvBvC AvBvC

>|
>

>

Ol

0

1

PP IPPOOCIO O|>
P PO IOCIFR,|IFLPI OOl

R | O|lRrR|O|lFR|OlFrR[OIO

RlRrlRrIRrIRPR(RP R

OO0 0O 0|0 |O

OO0 |O|FR,|F|F|F (>

OlRr|lO|lR|O|lR|O|FR|O]

OO |RP,|FRP|IO|O|F|F | Wb

O OO0 |O|kF |w

Bai 7.Trinh bay cdc quy tic suy dién trong logic ménh dé

Tén goi Quy tac Hang dang co s&
Luét cdng Z p—(pvq)
Luat rat gon 279 (prg)—p
o p
Phwong phap khang P9
_ p [(p—a)rp]l—q
dinh :
g
pP—=q
Phurong phap ph dinh —q [(p—>g)r—g]—>—g
-TP
P—>q _ .
Tam doan luan gia dinh q—>r (p=>g)rlg—>r)]=>(p—>r)
p—r
pvyg
Tam doan luén roi -P (pvag)r—p]>g
q
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 8.Viét suy ludn ciia phdt biéu sau:
Ong Minh da khdng dinh rang néu khong dwoc tang lwong thi ong sé nghi viéc.
Mat khac néu éng ta nghi viéc va vy ong ta bi mdt viéc thi phdi bdn xe. Biét rang
néu vo ong Minh hay di lam tré thi sé mit viéc. Cuéi cuing éng da dugc tang
lwong. Viy suy ra néu ong Minh khong ban xe thi vg ong khong di lam tré.
Ta dit cac bién ménh dé nhu sau:

q: Ong Minh dugc ting luong; r: Ong Minh nghi viéc

s: Vo 6ng Minh mat viéc; t: f)ng Minh phai ban xe.

p: Vo 6ng Minh hay di 1am tré.
Suy luan trén duoc viét lai nhu sau:

q-or

(ras)—>t

Bai 9. (Dé thi cao hoc Pa Ning — 2/2009)

a. Suy ludn sau diing hay sai: Néu bo siva nhiéu va sita tot thi sé dwoc cho in
thém nhiéu co non. Bo an thém nhiéu co non thi sé mdp lén. Nhung thuc té bo
khong mdp lén. Két ludn bo khong cho nhiéu sira hodc khong cho sita tot.
Ta dit cac bién ménh dé nhu sau:

g: bo cho sira nhiéu.

r: bo cho sira tét.

p: bo dugce cho dn thém nhiéu c6 non.

S: bo map lén.

Suy luan dugc viét lai nhu sau:

gar—>p (1)

p—>s (2)

s 3)
qur
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

gAaAr—>Ss

S

gnar
qur

(4)
()

Vay suy luan trén la dung.

(Tam doan luan 1 va 2)

(Tién dé)

(Do 4,5 va luat phu dinh)
(Luat De Morgan )

b. Cho biét biéu thirc nao trong soé cdc biéu thirc sau day la dong nhit diing

1. pgr — p+q 1a déng nhét ding:

p g r par P+q Par — p+q
0 0 0 0 0 1
0 0 1 0 0 1
0 1 0 0 1 1
0 1 1 0 1 1
1 0 0 0 1 1
1 0 1 0 1 1
1 1 0 0 1 1
1 1 1 1 1 1
2. (p = q(g—1)) = (p—>r1) la dong nhat ding:
p—>a(@>n) | p>r | (p—>0a(@>n) -
Pl a | r |a>r|a@-n (01
0 0 0 1 0 1 1 1
0 0 1 1 0 1 1 1
0 1 0 0 0 1 1 1
0 1 1 1 1 1 1 1
1 0 0 1 0 0 0 1
1 0 1 1 0 0 1 1
1 1 0 0 0 0 0 1
1 1 1 1 1 1 1 1
3.(p = q) > p khdng ddéng nhat ding;
p g p—q (p—=>q) —p
0 0 1 0
0 1 1 0
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

1 0 0 1
1 1 1 1

4. (p = (q+r)) — (q—>pr) khdng ddng nhit dang:

o | g | r | g | p= |8 [P | aopr | =@
(q+r) (q—pr)
0| 0|0 0 1 110 0 0
0| 0| 1 1 0 1] 0 0 1
0| 1|0 1 0 0|0 1 1
0| 1 1 1 0 0|0 1 1
1] 0] 0 0 0 1] 0 0 1
1] 0] 1 1 1 1 1 1 1
1 1] 0 1 1 0 | O 1 1
1 1 1 1 1 0 1 1 1

c. Tim gid tri cdc bién Boole x va y théa min phwong trinh Xy = X +y

X y Xy Xty
0 0 0 0
1 1 1 1

Bai 10. Hay kiém tra cdc suy ludn sau va cho biét di siv dung quy tic suy dién
nao?

t— u
p=q P—9 r—>(svt)
- F— g (=pvq)—r
. —(swvu)
a) - by
S—lpvr S —p N e
a. ((p—a) A—q) >—p (Quy tic phu dinh)
—r A=p=-=(rvp) (De Morgan)
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

b. r—-—-q=q——r (Luat phan dao)
p——r (Luat tam doan)
—p Vv —ar (b/n —)
—p (Luat rat gon)

C. t—>u (1)
r—(swvt) (2)
(=pvq)—>r 3
—(svu) 4)
"D
— sA—U ( Do tién dé (4) va luat De Morgan ) (5)
—u (Do (5) va luat don gian nbi lién) (6)
—t (Do (1), (6) va luat phu dinh) (7)
—S (Do (5) va luat don gian nbi lién) (8)
—~ta—=s (Do (7), (8) va phép toan nbi lién) (9)
—(svi) (Do (9) va luat De Morgan) (10)
—r (Do (2), (10) va luat phu dinh) (11)
—(=pvq) (Do (3), (11) va luat phu dinh) (12)
pA—(Q (Do (12) va luat De Morgan) (13)
p (Do (13) va luat don gian ndi lién)
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Dai s0 Boole

Bai 1. Trinh bay cdc tinh chit ciia cic phép toan Boole

1. Tinh giao hoan:

2. Tinh két hop:

3. Tinh phén phéi:

4. Tinh dong nhat:

5. Tinh bu:

6. Tinh nudt

7. Tinh lu§ dang

8. H¢ thirc De Morgan

9. Tinh bi kép

10. Tinh huat

ab=Dba

a+b = b+a.

(a.b).c =a.(b.c)
(a+b)+c = at+(b+c).
a.(b+c) = (a.b)+(a.c)
a+(b.c) = (a+b).(a+c).

al=1la=a
a+t0=0+a=a.
aa=aa=0

a+a=a+a=0
a0=0

atl=1

aa=a

ata=a.
ab=a+b

a+b=ab

QD |

=a
a.(atb)=a

a+(a.b) = a.
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 2. Téi thiéu ham Bool bing bing Karnaugh
a) F(X,Y,2) = XyZ + Xyz + Xyz + Xyz

¥z yZ yz yZ

X <l®
IOIINLY,

Viéc nhom thanh cac khéi cho thiy rang: Co6 2 cip hinh vudng ké nhau, cip ngang

biéu dién cho XZ, cip dimg biéu dién cho YZ va I hinh vudng cb 1ap biéu dién
cho XYZ; vivdy: XZ, YZ va XYZ la cic nguyén nhan nguyén tb cua F(x,y,z). Do
do, ta c6 ham tuyén chuan tac toi thicu la:

F(X,V,2) = XZ+ Yz + Xyz

b) XVI+XVYI+XVI+XYI+XVZ

q
;J .

D e,

F(X,Y,2) = Y+ Xz

C) XVI+XVI+XVITXVITXVI+TXVITXVT

N[ LD
—._1/ I¥1 \1J

F(X,Y,2)=X+Yy+2

Bui Tan Ngoc buitanngocqn@gmail.com 41



Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh
Bai 3. (Pé thi cao hoc Pa Nang - 8/2008)
a. Tim cdc gid tri ciia ham Boole dwoc biéu dién:

F(x,y,z):xy+2

X
<
>

<
+
N |

R RRRRIRFRP OO0 O| X
R RO OoO|IRIrR oo
R OO O O| N
O O IO Ok NI
il ollellellellellelle]
R RO O O

b. Téi thiéu ham Boole
F(X,y)=Xy+Xy+Xy
= y(X+X)+ Xy =Yy.1+Xy =Yy +Xy
=X+
c. Téi thiéu héa ham Boole bang bing Karnaugh :

F(X,Y) = XYZ + XYZ + XYZ + XYZ

yz yz yz yZ
X 1 1

> F(X,y)=XZ+xz
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 4: Tim dang chudn tic ciia ham
F(x,y,2) =(x+Y)z

Ta 1ap bang gia tri cua ham F nhu sau:

X y Z z X+y (X+y)z
0 0 0 1 0 0
0 0 1 0 0 0
0 1 0 1 1 1
0 1 1 0 1 0
1 0 0 1 1 1
1 0 1 0 1 0
1 1 0 1 1 1
1 1 1 0 1 0

Ta thay F(x,y,z) bang 1 khi :
x=0, y=1, z=0
hoac x=1, y=0, z=0
hodac x=1, y=1, z=0

Viy dang chuén tic cia hAm F :
F(X,Y,2)=XyZ+XyZ+ Xyz

Bai 5: Vé mach logic ciia cac ham sau:

a. F(X,y) = (X+ y)X

b. F(X,y)=(X+Yy+2Z)xyz
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

y — X+V+7

X >0 } (X+y+z) Xy z ~
Y e 33 P Tl
Bai 6.

a, Dang tuyén ddy dii ciia F

Tap cac thé hién 1am cho gia tri cua F(x,y,z) bang 1 1a: {000, 010, 100, 110, 111}

Tir tap cac thé hién nay ta 1ap cac tir tdi thiéu tuong Gng : XYZ, xyz Xyz Xyz,
xyz. Nhu viy, dang tuyén chuan tic day du cua F nhu sau:

F(X,y,z) = XyZ + Xyz + Xyz + xyz + Xyz
b, Dang chudn tic téi thiéu

F(X,Y,2) = xyz + xyz+ xyz + xyz + xyz

=xz(y +y)+xz(y +y)+xyz

=xz + xz + Xyz

=(x + x)z + xyz

=7+ Xyz
Bai 7.
a, Dang tuyén ddy dii ciia F
Tap cac thé hién lam cho gia tri cua F(W,x,y,z) bang 1 la: {1111, 1101, 1100,
1010, 1000, 0110, 0101, 0100, OOlO} T tap cac thé hién nay ta lap cac tu t6i

thiéu twong u:ng WXYZ, WXyz, WXYZ, WXyz, WXyz, WXyz, wxyz, wxyz, wxyz. Nhu
vay, dang tuyén chuan tic day du cua F nhu sau:

F(X,y,2) = wxyz + nyz + nyz + nyz + nyz+ wxyz+ nyz+ vvxyz+ WXyz

b, Dang chudn tic téi thiéu

F(x,y,2) = wxyz t+ nyz + nyz + nyz + wxyz+ nyz+ nyz+ wxyz+ wxyz

wxz(y +y)+wxz(y +y)+ wxyz+ z(wxy + wxy) + wxy(z + z)
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

= wxz + wxz + wxyz+ z(wy(x + x)) + wxy

=wWxX(z + z) + wxyz+ wyz + wxy

= WX+ wxyz+ \7vy£ + \7vx§

Bai 8. Tim dang chudn tic ciia biéu thirc

f(xY,2) = (xy)z(x+ 2)(y + 2)

= (xy+z)((x+2) + (y+2) )  (Luét De Morgan)

Xy + XZ

(xy+2z)(xz +Yyz)
XYXZ + XYYZ + XZZ + Y22

Xyz+xzy+xz +0

(Luat De Morgan)
(Luat phan phoi)
(Luat lily dang: x.x =X

Luatbu: zz=0
Luat nuot 0.x = 0)

xy(E +2)+ Xz

(Luatbu z+z=1)

Bai 9. Tim dang chudn tic day di ciia biéu thirc
a f(Xy,2)=yz+xz

= yz(X+X) + Xz(y + V)
= XYZ+ XYZ + XyZ + XYz

b, f(X,y,2)=X+Y+XzZ

x(z+E)+y+xE

XZ+XZ+Y+XZ

XZ+XZ+Y

Bui Tan Ngoc
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

= X2(y + V) + Xz(y + V) + Y(XZ + (X + 2))

= XYZ+ XYZ + XYZ + XYZ+ XYZ+ XY + Yz

= xyz+xyz+xyz+xyz+xy(z+z)+yz(x+x)

- xyz+xyz+xyz+xyz+xyz+xyz+xyz+xyz
= XYZ+ XYZ + XYZ + XYZ + XYZ + XyZ

Cdch khdc: Gidi bing Igp bing chén tri ciia biéu thirc
f(X,y,2) =X+ Yy+Xz

X Y Z z X7’ X+Y | X+Y+XZ’
0 0 0 1 0 0 0
0 0 1 0 0 0 0
0 1 0 1 0 1 1
0 1 1 0 0 1 1
1 0 0 1 1 1 1
1 0 1 0 0 1 1
1 1 0 1 1 1 1
1 1 1 0 0 1 1

Tap céac thé hién 1am cho gia tri cua F(x,y,z) bang 1 1a: {010, 011, 100, 101, 110,

111} Tir tap cAc thé hién nay ta lap cac tir toi thiéu twong Gmg : xyz, xyz, xyz,
xyz, xyz, xyz . Nhu vy, dang tuyén chuan tic ddy du caa F nhu sau:

F(X,y,2)=xyz+ xyE + XYyZ+ X)_/E +>_<yz + >_<y2

Bai 10. Tim biéu thirc tdi thiéu ciia:

a, El=Xy+Xxy=X(y+Y)=X1=X (Luatbd y+y=1)
(Luat dong nhat x.1=x)

b E2=Xy+Xy+Xy=xy+x(y+Y)
E2:xy+>_<.1:xy+>_<:>_<+y
(Luathépthu x+>_<y=x+y, X+Xy=X, X(X+Yy)=X, x(>_<+y)=xy)
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

C, E4=x§/+§§/+>_<y
=Xy +X(y+Y)
= XY+ X
X+
Bai 11. Tim biéu thirc toi thiéu ciia:
a El=X+YyzZ+ZXy+ yxz
El= x(1+§/z)+ yz(1+ >_<)
El=x(1+ yz)+ yz(1+X)

El=x1l+yz1l (Luatnudt 1 +x=1)
El=Xx+yz (Luat dong nhat 1.x =x)

b, E2=Xyz+Xyz +Xyz + Xyz
= Xy(l+ 2) + XyZ + XYz
= XY + XyZ + Xy2V
= y(x+>_<2)+>_<§/z
= y(X+E)+)_(§/Z (Luét hap thu x+xy=x+y)
= XY+ YZ+ XYz
¢, E3=Xyz+ XYZ + XYZ + XYZ + XYz
= Xy(z +2) + Xyz + xz(y + Y)
= XY+ XYZ + X2

= X(Yy + yZ) + Xz
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

:x(y+z)+>_<z
= XY + XZ+ XZ

= xy+(x+§)z
=Xy+2Z

d, ES=Xyz+ xyE + >_<yE + >_<§z
=Xxy(z+ E) — >_<y2 + >_<§/z
= XY+ XYZ + XYZ
= y(x+>_<2) +>_<§/z
=y(X+ E) + >_<§z
= XY+ YZ+ XYz
= XY+ YZ+ XYz

Bai 12. Tim biéu thirc tdi thiéu ciia:

A, El=w>?+wxy+wxy+ﬁ/xy2
= )_((W+ v_vfl) + Xy(w+ v_vE)
= >_<(W+§/) + xy(W+E)
= XW+ XY + XYW+ Xyz
= W(X + Xy) + XY + Xyz
=W(X+ V) + XY+ Xyz
= XW+ YW+ XY + XyzZ
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b E2=Wxyz+WXyz + wxyz +wxyz

= WXY(Z + z) + nyz - nyz

= WXY + WXYZ + WXYZ

Bai 13. Cho bdng gid tri

X y Z F(X,Y, 2)
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 1
1 1 1 1

a. Tim dang tuyén chudn tic hoan toan (ddy dv) ciia f.

Tap cac thé hién 1am cho gia tri cua F(x,y,z) bang 1 1a: {000, 010, 100, 110, lll}

T tap cac thé hién nay ta lap cac tir t6i thiéu tuong Gng : xyz, xyz, Xyz, Xyz,
xyz. Nhu vdy, dang tuyén chuan tac day du cia F nhu sau:

F(X,Y,2)=XYZ+XYZ+XYZ+XyZ + Xyz

b. Tim dang tuyén chudn tic thu gon ciia f bang bing Karnaugh.

Bui Tan Ngoc
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 14. (Pé thi cao hoc PH CNTT TP HCM-2010)

a. Tim cong thuc dang chinh tic va céng thive téi thiéu ciia ham Boole sau:

F(X,Y,2,t) = XYZt + X2+ XYzt + Y7t + XYZ + Xzt + Xyt + Xyzt
= Xyzt + Xz(Y + Y) + Xyzt + Yzt (X + X) + Xyz(t +1) + X2t (y + y) + Xyt(z + z) + xyzt

= XYZt + XYZ + XYZ + XYZt + XyZt + XY Zt + XY Zt + XY Zt + XYzt + XYzt + XYzt + Xyzt + Xyzt

= Xyzt + Xyz(t +1) + XYz (t +t) + XYzt + Xyzt + XYzt + XYzt + XYzt + XYzt + Xyzt + Xyzt + Xyzt

= XYZt + XYZt + XYzt + XYZt + XYZt + XYZt + XYzt + XY 7t + XY Zt + XY Zt + XY Zt + XyZt + Xyzt + Xyzt

= XYZt + XYzt + XYzt + XYzt + XYzt + XYzt + XYzt + XYzt + XYzt + XYzt + Xyzt + Xyzt

Cong thtrc dang chinh tic d?ly du la:

F(X,Y,Z,t) = Xyzt + Xyzt + XYzt + XYzt + XYzt + Xyzt + XYzt + XY Zt + Xy Zt + XYzt + Xyzt + Xyzt
Ta ding bang Karnaugh dé rat gon ham F(x,y,z,t) nhu sau:

YZ | yz | yz | yz

tX 1 /1\ 1 1

tx / 1 \

b Eraam
tx 1 W \1\/1/
Vay ham t6i thiéu: F(X,Y,Z,t) =X+ Yyz+ yt

b. Vé so dé mang cdc cong logic twong teng véi f(x,,z,t) dwa trén mét cong
thirc da toi thiéu hoa cua ham Boole f

Taco: F(XVY,2,t)=X+Yyz+yt

-

i
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Bai 15. a. Tim trién khai tong cdc tich cia ham Boole f(x,y,z), biét rang
fx,y,2)=1 néu va chi néu x.y = 1.

Xét bang gia tri x,y,z ¢6 2° = 8 trudng hop nhu bang sau:

Pé ham f(x,y,z) = 1 khi x.y=1 thi :

x=1l,y=1vaz=1

x=1,y=1vaz=1

Vay: xyz va xy_ 714 cac nguyén nhan nguyén t6 ciia ham F(x,y,z)
théa mén yéu cau. Dang tuyén chuén tic day di cia ham F(X,y,z)
nhu sau:

F(X,Y,2) = Xyz+ Xyz

Ham nay duoc rat gon lai:

o| ol o] o] | | k| | x
o| o | r| o] ol r| r| <«
Ol | O | O | Ol | N

F(X,Y,2)=Xyz+Xyz = Xy(z + z) = Xy.1= Xy

b. Tim trién khai tong cdc tich cia ham Boole f(x,y,z), biét rang f(x,y,z)=I néu
va chi néu x+y = 0.

Theo bang gia tri trén. P& ham f(x,y,z) = 1 khi x + y =0 thi :

VAay: XYyz,Xyz 1a cac nguyén nhin nguyén td cua ham F(x,y,z) théa mén yéu cau.
Dang tuyén chuan tic day da ctia ham F(x,y,z) nhu sau:
F(X,Y,2)=Xyz+XYyz

Ham nay duoc rat gon lai:

F(X, V,2)=XyZ+XyZ=Xy(z+2)=Xxy.1l=Xxy
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Do thi va cay

Bai 1. (Pé thi cao hoc PH Pa Nang — 2/2009)

Cho db thi

9 © o

a. Biéu dién do thi trén bing ma trin ké

X1 | X2 | X3 | X4 | X5 | X6
X1] 0 1 1 | o | o | o
X2 | o 00 1 0 | o
X3 | o | o 0 1 0 | o
X4 | © | o0 | ® 0 o | o
XS5 | o | o0 | © | © 0 00
X6 | o | o 1 | o | o 0

b. Bédc vao cuia dinh X3

Dinh X3 ¢6 2 cung di vao, nén bac ctia né la: deg’(x3) =2

Bac ra cua dinh x6:
Dinh X6 c6 1 cung di ra, nén bac ctia né la: deg (x6) =1

c. G ¢6 phiii la db thi lién thong khong ? Vi sao?
Khong lién thong vi trong G c6 1 dinh ¢ lap 1a x5
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh
d. Tim én dinh ngoai B(G) °

9 ® ©

Ta c6 tap dinh V={x1, x2, x3, x4, x5, x6}
Xac dinh anh xa A

A(X1) ={x1, x2, x3}

A(x2) ={x1, x2, x4}

A(x3) ={x1, x3, x4, X6}

A(x4) ={x2, x3, x4}

A(X5) ={x5}

A(x6) ={x3, x6}
Tu cac tap A(x;) trén ta co:

A(X2) U A(X5) U A(x6) ={x1, x2, x4} U {x5} L {X3, x6} =V
A(X3) U A(x4) U A(X5) ={x1, x3, x4, x6} U {x2, x3, x4} U {x5} =V

Vay ¢6 2 tap : Bl = {x2, x5, x6} va B2 = {x3, x4, x5}

La céc tdp on dinh ngoai c6 sO6 phan tir it nhat. Tu d6 ta c6 s6 6n dinh ngoai

B(G)=3

Bai 2. Cho do thi

X5 X6
o X7
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a. Biéu dién do thi trén bang ma tran ké

X1 | X2 | X3 | X4 | X5 | X6 | X7

X1, 0 1 1 1 | oo | o0 |

X2 | 1 0 1 | o | 0o | © |

X3 | 1 1 0 1 | o | 0 |

X4 | 1 00 1 0 | 0| 0 | @

X5 0o | 0 | o | o | O 1 00

X6 | 0 | 0 | 0 | 1 0 | w

X7 | o | 0 | 0 | 00 | o0 | o0 0
b. Tim sé on dinh trong ciia do thi
Tap cac On dinh trong 2 phan tir
Al={x1, x5} A2={x1, x6} A3={x1, x7} Ad={x2, x5}
A5={x2, x6} A6={x2, X7} A7={x3, x5} A8={x3, x6}
A9={x3, x7} A10={x4, x5} All1={x4,x6} Al12={x4, x7}

Tap cac on dinh trong 3 phén tir
Al13={x1, x5, X7} Al4={x1, x6, X7}
A15={x3, x5, X7} A16={x3, x6, X7}

Tap cac on dinh trong 4 phan tir A10 = {x2, x4, X5, x7}; A1l = {x2, x4, x6, X7}
Va khong c6 tap 6n dinh trong c6 trén 4 phan tir. Vay s6 6n dinh trong 13 o(G) = 4.

c. Tim s6 6n dinh ngodi ciia do thi
Ta co tap dinh V={x1, x2, x3, x4, X5, x6, X7}
Xac dinh anh xa A

A(x1) ={x1, x2, x3, x4}

A(x2) ={x1, x2, x3}

A(x3) ={x1, x2, x3, x4}
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A(x4) ={x1, x3, x4}

A(X5) ={x5, x6}

A(X6) ={X5, x6}

AXT) ={x7}
T cac tap A(X;) trén ta co:
AXL) U AXD) UAKX7) =V  A(X1) U A(X6) U A(X7) =V
A(X3) UAXD) UAXT) =V  A(X3) U A(X6) U AXT) =V

Vaytaco4tap: Bl={xl1,x5, x7} ; B2={x1, x6, X7}
B3 = {x3, x5, x7} ; B4 ={x3, x6, X7}

La cac tap on dinh ngoai cd sO phan tir it nhat. Tu d6 ta c6 s6 6n dinh ngoai

B(G)=3

d. Tim nhén ciia do thi

Cac tap : {x1,x5,x7} {x1, x6, X7} {x3, x5, x7} {x3, x6, X7}
vura la cac tap 6n dinh trong vira la c4c tdp On dinh ngoai, nén nhéan cua do thi la: :
{x1, x5, X7} {x1, x6, X7} {x3, x5, x7} {x3, x6, X7}

?‘ xl"ﬂ‘i
Kig = e X2

X4 X3

Bai 3. Cho do thi

a. Biéu dién do thi trén bang ma trdn ké
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X1 | X2 | X3 | X4 | X5 | X6
X1 0 1 | oo | 0 | o
X2| o | 0] o | | 1| o
X3 | o | 1 0 | 0| 1 |
X4 | o | o | o | O 1 | o
XS5| o | 0| o | o | 0|
X6| o | 0o | 0 | o | 1 0

b. Tim s6 én dinh ngoai ciia do thi
Ta co tap dinh V = {x1, x2, x3, x4, X5, x6}
Xac dinh anh xa A

A(x1) ={x1}

A(X2) ={x1, x2, x3}

A(x3) ={ x3}

A(x4) ={x4}

A(X5) ={x2, x3, x4, X5, x6}

A(x6) ={x1, x6}
Tur cac tap A(xi) trén ta co:
A(X1) UA(X5) =V A(X2) U A(X5) =V A(X5) U A(x6) =V
Vay cac tap 6n dinh ngoai c6 sb phan tir it nhat 1a :

Bl={x1, x5} B2={x2, x5} B3={x5, x6}

Tir d6 ta c6 s6 6n dinh ngoai B(G)=2
c. Sé on dinh trong

Al={x1, x3, x4} A2={x2, x4, X6} A3={x3, x4, x6}
Va khong c¢6 tap on dinh trong c6 trén 3 phan tir. Vay s6 6n dinh trong 13 a(G) = 3.

d. Nhén ciia do thi q v
Tap Bl= {x1, x5} vura la 6n dinh ngoai, vua la on dinh trong nén Bl la nhan cua
do thi.
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Bai 4. Hay xét xem cdc do thi cho bang ma trin ké sau, dé thi nao la do thi
Euler hodac nita Euler va tim chu trinh Euler hoac dwong di Euler (néu co)

a. Vo hudng (2)
X; X5 Xq Xy X5 X4 X5

; (01 1110 0 \Vﬂ' /

X, 1 01 1 100

x;301 1.0 1 0 1 1 ©

x; 1 1.1 01 1 1

xs/ 1 1.0 1 0 1 1 O

X, 00 1 1 1 01

;10 01 1 1 1 0 (s)

Ta co6 bac cua cac dinh nhu sau:
Deg(x1) =4, Deg(x2) = 4, Deg(x3) =5, Deg(x4) =6
Deg(x5) =5, Deg(x6) = 4, Deg(x7) =4

Do thi c6 2 ‘dinh bac 1é d6 1a dinh X3 va X5, cac dinh con lai bac chan. Vi vay, do
thi trén 1a d6 thi ban Euler.

b. Co huong

{

6 7 8

d N N b W b —
C 0 =0 O = = =
S OO0 ~ =~ O O

e R e B o R == B s B e [ e B S

- -0 0 00 o o A

5
1
1
0
0
0
0
0
1

o o = = o o o o
L = i = R == [ o [

o0 0 0 = = O =

=
=

Ta c6 béc cua d6 thi:
Deg’(1) = Deg*(1)=3; Deg'(2) = Deg(2)=2; Deg(3) = Deg’(3)= 2;
Deg'(4) = Deg*(4)=2; Deg'(5) = Deg’(5)=3; Deg(6) = Deg’(6)= 3;
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Deg(7) = Deg"(7)=2; Deg(8) = Deg*(8)=3;

Do thi trén la dd thi c6 hudng lién thong va tat ca cac dinh cua dd thi c6 bac vao
(trong) bang bac ra (ngoai). Vay, do thi da cho la d6 thi Euler.

Chu trinh Euler: 16 >7—-8—>4-56—>8—->8—->5—-51->5-53—>56—>3
255> 7T>4>2->1->1.

C. Vo huwong

e
M

_— D o = o o
m
e

G mmZganw e
TR
—_— D D = D
o - o = o = =
O - O N DD -
= N = e
t:lt:lt:l'—'t:l-—-v:';.‘_lc')

Ta c6 bac cua cac dinh nhu sau:

Deg(A) =4, Deg(B) =4, Deg(C) =4, Deg(D) =4
Deg(E) =4, Deg(F) = 4, Deg(G) =2

Béc cta tit ca cac dinh déu 13 sb chin. Vi vay, do thi da cho 1a d6 thi Euler.

Chu trinh EUleraz: A~ B->C->A—->E-D->G—->B—>F—->C—->D—>E—>
F>A

Bai 5.
a. Mot don dé thi lién thong c6 10 mdt, tit cd cdc dinh déu c6 bic bing 4,
tim so6 dinh cua do thi.
Goi fla s6 mién ctia mat phang bi chia baoi biéu dién phang cua do thi,

e 12 s6 canh va v 1a s dinh cta d6 thi
Ta co téng bac cta dd thi béng 2 1an s6 canh, tirc 13 ; 2e = 4v => e=2v
Mat khac,taco:f=e—-v+2 & 10=2v-v+2=>v=8
Vay dd thi c6 8 dinh va 16 canh.
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b. Mgt don do thi phang lién thong c6 9 dinh, bic cuia cac dinh la 2, 2, 2, 3,
3,3,4,4,5. Tim so6 canh vasomatcua do thi.

Toéngbaccliaddthila:2+2+2+3+3+3+4+4+5=28.
S6 canh cia d6 thila : e=28/2 = 14 canh
Sdmitciaddthila: f=e-v+2=14- 9+2=7 mit

Bai 6. (Pé thi cao hoc PH Pa Nang — 8/2009)

a. Trinh bay thudt todn Kruskal tim cdy khung nhé nhit

Cac budc cia thudt toan tim cdy phil nho nhét T cta do thi lién thong cé trong s6
nhu sau:

Budce 1: Dit T= & (T rong khong c6 canh)
Séap xép cac canh ciia d6 thi theo tht ty trong so tang dan vao tap Z
Bu6c2:  Trong khi ( Tl <n-1) va Z # @) thuc hién:
- Tim canh e ¢ trong sd nho nhat trong tap Z.
Z=7Z\{e}
- Néu T U {e} khong tao chu trinh thi T=T U {e}

b. Ap dung thudt todan Kruskal xdc dinh cdy khung nho nhit ciia dé thi vii
trong so nhw hinh vé:

T= @, n=11. Sép xép cac canh cua db thi theo thir ty trong s6 ting dan nhu sau:
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Canh [cd [cf [dg [fg Jae [be [ab [bc [gm [ml Jak [fl [gh [kl [ek [dh [ef [hm
dD; 1 |2 |3 |3 |4 [4 |5 |5 |5 |5 |6 |6 |6 |7 |8 |10 |10 |11
Budc lap Canh duoc chon va dua vao T Trong N

1 C,D 1

2 C,F 2

3 D,G 3

4 Khong chon canh (F,G), vi tao chu trinh

5 AE 4

6 B,E 4

7 Khong chon canh (A,B), vi tao chu trinh

8 B,C 5

9 GM 5

10 L,M 5

11 AK 6

12 Khong chon canh (F,L), vi tao chu trinh

13 G,H 6

Tong trong so: 41

Tap canh cia cdy khung nho nhit cin tim 1a T = {(C, D), (C.F), (D,G), (A,E),
(B.E), (B,C), (G,M), (L.M), (A,K), (G,H)}, co tong trong s6 1a: 41. Cay khung nay
nhu hinh dudi :
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Bai 7. (Pé thi cao hoc PH Pa Nang — 9/2010)

Cho dé thi c6 trong sé6 G nhw hinh vé

9 N 7
(&) )
8 4

4
3
Q 8 N1 O3
a &) N
7 9 3
K ——) 8
2/

a. Do thi G cé phii la do thi Euler khong? Néu cé thi hdy chi ra chu trinh
Euler? Néu khong hay gidi thich vi sao?

Pé mot d6 thi vo hudng 1a d6 thi Euler thi bac ciia cac dinh cua do thi déu
chin. Nhung béc cua cac dinh a, ¢, d, k, h, m cta db thi 1a s6 1& (deg(a) = 3,
deg(c) =3, deg(d)=3, deg(k)=3, deg(m)=3, deg(h)=3). Vay do thi G khong
phai 12 do thi Euler.

b. Hay sir dung thudt todn Kruskal fim cdy bao trim nhé nhit ciia dé thi G
co chira canh bc nhung khong chira canh dh.

Cay bqo trim nho nhat kh@ng chira canh dh cua dd thi G, ta loai canh dh ra
khoi do thi, ltc nay ta c6 do thi G’ véi tap canh E’=E\{dh} nhu sau:

9 YR 7

o © (@

8 3 4

2
3
7\ 1 ' 3 /7~ 15
(a) O ) D (n)
2 7 3 12
9 3
K« —— 8 (.
O m
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Khoi tao T:= {(b,c)}.

Sép xép céc canh cua d6 thi theo thir tu trong ) tang dan trir canh be, ta co:
Z={(e,f), (k,I), (ak), (d,9), (ae), (b,f), (f.9), (hm), (a.1), (ab), (c,f), (c.d), (ek),
(b,c), (L,m), (£.1), (g,m), (h,9) }.

Budc lap Canh duoc chon va dua vao T Trong $O
1 E,F 1
2 K,L 1
3 AK 2
4 D,G 2
5 AE 3
6 B,F 3
7 F.G 3
8 H,M 3
9 Khong chon canh (G,L), vi tao chu trinh
10 Khong chon canh (A,B), vi tao chu trinh
11 Khong chon canh (C,F), vi tao chu trinh
12 Khong chon canh (C,D), vi tao chu trinh
13 Khong chon canh (E,K), vi tao chu trinh
14 Khong chon canh (B,C), vi tao chu trinh
15 (L,M) 8

Tap canh cua cay khung nho nhét can tim la T={(B,C), (E,F), (K,L), (AK), (D,G),
(A,E), (B,F), (F,G), (H,M), (L,M)}, trong s6 nho nhat bang : 35. Cay khung dugc
v€ nhu sau:
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9

@

Bai 8.

a. Trinh bay thudt toan Prim

2
N1 TN
& I
K 1 /I\ 8
N

Céc budc chinh cua thuat toan Prim tim cay phu nhé nhat T cia d6 thi lién

thong co trong s6 G dugc md ta nhu sau:
Budce 1 :

Budc 2 :

T :={v} v ladinh bét ky.
Lip n-1 lan

- Tim dinh ria v ¢6 canh e n61 T v&i trong s6 nhé nhat

Puaevao T

b. Ding thudt todn Prim tim cdy khung nhé nhdt ciia d6 thi c6 ma trén trong

SO sau:

X, X, X; X, X5 X, X; X4
X, | 16 15 23 19 18 32 20]
X, (16 . 13 33 24 20 19 11
x, |15 13 . 13 29 21 20 19
X, 123 33 13 . 22 30 21 12
x. |19 24 29 22 . 34 23 21
X, (18 20 21 30 34 . 17 14
X, (32 19 20 21 23 17 . 18
Xg [20 11 19 12 21 14 18 .

X1l | X2 X3 X4 X5 X6 X7 X8 Tv Te
Ii:gl @6x1) | (15x1)* | (23x1) | (19x1) | (18x1) | (32x1) | (20,x1) X1 &
) (13,X3)* (13,X3) | (19x1) | (18x1) | (20X3) | (19X3) | X1,X3 X1X3
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13x3) | (oxy) | (8x1) | @oxz) | M| XLX3 | xixs xaxe
N X1, X3, | XIX3, X3X2,
(12,X8)* | (19x1) | (14x8) | (18X8) s N
X1, X3
. . ) . ) 9| X1X3, X3X2,
19x1) | (14x8)* | (18X8) XZ),(Z(S, o5, XBXA
X1, X3, | XIX3, X3X2,
- - - (19,x1) - (17,X6)* - X2,X8, | X2X8, X8X4,
X4, X6 X8x6
X1, X3
291 X1X3, X3X2,
- - (19:x1) - - - X2, %8, 1 xax8, X8X4,
X4, X6, X8X6, X6X7
X7 ’
X1, X3, | XIX3, X3X2,
X2,X8, | X2X8, X8X4,
X4, X6, X8X6, X6X7,
X7, X5 X1x5

Tap canh cua cdy khung nho nhit can tim 1a T={(X1,X3), (X3,X2), (X2,X8),
(X8,X4), (X8X6), (X6,X7), (X1,X5)} trong s6 nho nhit bang
13+15+12+19+14+17+11 = 101. Cay khung dugc v€ nhu sau:

O—E—=
Bai 9.

a. Trinh bay thudt toan Dijkstra

Céc bude chinh cua thuat Dijkstra dé tim dudng di ngan nhét tir dinh a dén
dinh z trén d6 thi G=(V,E,W) dugc mo ta nhu sau:

Budc 1 : T=V; D;=0; D=0, V; #a.
Bu6c2: Lipchodénkhiz ¢ T:
- Lay ra khoi T dinh V; c6 Di nho nhét
- Danh nhan lai cho moi Vj ké V; va V; e T theo cong thirc:
D; = min{D;, Di+W;j}
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b. Tim dwong di ngin nhit tiv dinh X1 dén cdc dinh con lai ciia dé thi vd
huong

Blagp| X1 | X2 | X3 | X4 | X5 | X6 | X7 | X8 | X9 | X10 | X11

Ktilgi 0, x1* oo,X1 oo, X1 o0, X1 oo, X1 oo, X1 oo, X1 oo, X1 oo, X1 oo, X1 o0,X1
1 9, x1 o0, X1 9, x1 6, x1* | oo, x1 oo, X1 o0, X1 oo, X1 oo, X1 o, x1
2 8,x5* oo, X1 9, x1 13, x5 oo, X1 oo, X1 14,x5 10,x5 oo, X1
3 13x2 | 9,x1* X51S;(2 14,x2 o0, X1 14,x5 10,x5 o, X1
4 13,x2 X51S;(2 14,x2 o, x1 13 x4 | 10,x5* | oo, x1
5 13,x2* X51S;(2 14,x2 o, x1 | 11,x10 17,x10
6 13,x2* X51S;(2 14,x2 16,x3 17,x10
7 X5lj;(2 14,x2 16,x3 17,x10
8 14,x2 16,x3 17,x10
9 16,x3 17,x10
10 17,x10

Tir bang trén ta c6 dudng di ngan nhét tir x1 dén cac dinh la:

X1X5X2 (46 dai 8);
X1X5X6 (13);

X1X5X10X9 (11);

X1X4 (9);
X1X5X2X7 (14);
X1X5X10 (10);

Cac duong di dugc minh hoa trén dd thi sau:

X1X5X2X3 (13); X1X5 (6)

X1X5X2X3X8 (16)
X1X5X10X11 (17)
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X9 1 X10 7 X1

c. Tim dwong di ngin nhit tiv dinh A dén cdc dinh con lgi ciia do thi cé

huong
A
|
v
H
Blap| A B C D E F G H | K M
Kt:gl 0, A* 00,x1 oo, x1 o0, X1 o, x1 o0, X1 o0, X1 oo, x1 oo, X1 oo, x1 00,x1
1 - 7, A oo, A oo, A 4,A oo, A oo, A 1, A* oo, A oo, A 00, A
2 - 7, A o, A o0, A 3,H* o0, A o0, A - 3,H oo, A o, A
3 - 6, E 0, A o, A - oo, A 0, A - 3,H* 0, A o0, A
4 - 6, E* o, A oo, A - 7,1 oo, A - - 12,1 00, A
5 - - 9,B oo, A - 7,1* oo, A - - 12,1 00, A
9,B
6 - - UF* oo, A - - o0, A - - 12,1 o, A
7 - - - 17,C - - 15,C - - 11,C* o, A
8 - - - 17,C - - 14 K* - - - 16,K
9 - - - 16,G* - - - - - - 16,K
10 - - - - - - - - - - 16,K*
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Tir bang trén, ta c6 dudng di ngin nhat tir A dén cac dinh 1a:
AHEB (6); AHIFC (9); AHIFKGD (16); AHE (3)

AFHIF (7); AHIFCKG (14); AH (1); AHI (3);
AHIFCK (11):  AHIFCKM (16)

Bai 10. Cho dé thi

a. Tim dwong di ngin nhit tiv xI dén x14

B.lép X1 X2 X3 X4 X5 X6 X7 X8 X9 | X10 | X11 | X12 | X13 | X14 | X15
Khoi 1 . . . . . . . . . . . . . .
tao
1 7x1 | 6x1 o o 7.x1 o o ® ® © © 0 0 o
2 7,x1 - 0 o 7,x1 o 0 0 0 © 0 0 o0 ©
3 17x2 | 12x2 | 7x1 o0 © S © © e © © 0
4 17x2 | 8x6 - o o 10,x6 o o o o o o
5 15,x5 - - © 10,x5 | 10,x6 © o © o © 0
6 15,x5 - - 17,x8 - 10,x6 | 18,8 © © o © ©
7 15,x5 - - 17,x8 - - 18,x8 o 26,9 o o 0
8 17,x8 . . 18,x8 w 26,x9 P o o
9 18x8 | 28x7 | 25x7 | w w
10 21x10 | 25x7 | 23x10 | w
11 257 | 23x10 | 25x11 | 28x11
12 257 23;113} 28x11
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Tir bang trén ta c6 dudng di ngan nhat tr x1 dén x14 1a: X, XeXsXsX10X13X14 hodc
X1X6X5X8X10X11X14 va d6 dai la: 25.

b. Tim dwong di ngin nhit tiv x1I dén x14 ¢é chira XX,

B.la X1 X2 X3 X4 X5 X6 X7 X8 X9 | X10 | X11 | X12 | X13 | X14 | X15
ap
Khot
X1 0 %) © 0 0 o) 0 0 0 © © © © ©
tao
1 7x1 6,x1 0 © 7,x1 © 0 0 0 © 0 © © ©
2 7.x1 - 0 © 7,x1 © 0 0 0 © 0 © © ©
3 - - - 17,x2 | 12,x2 7.x1 0 0 0 0 0 © 0 0 0
4 17,x2 8,x6 - © 0 10,x6 0 © © © © ©
10,
5 - - - 15,x5 - - © 10x5 | x6 B © © @ o 0
U x5
10,
6 © - X6 00 0 0 0 0 ©
U x5
7 23, ) ) 24, 32, w w w
X9x8 X9x8 x8x9
24,
8 coxg | 20%7 | 3Lx7 o o | 35x12
9 27x10 | 31x7 | 20x10 | o | 35x12
31, 34,
10 - - - - - - - - - - BLX7 | 20010 | on | o)
31
' 34
1 | - | - | - o e | - | |
uxiz | X1

Tir bang trén ta c6 dudng di ngan nhat tr x1 dén x14 c6 chira X8X9 1a:
x1x6x5x9x8x10x11x14 , hoac x1x6x5x9x8x10x13x14 , .
hoac x1x6x9x8x10x11x14 , hoac x1x6x9x8x10x13x14 vo1 chiéu dai la: 31

c. Tim dwong di ngdn nhét tiv x1 dén x14 c6 chira dinh X7

Blép X1 X2 X3 X4 X5 X6 X7 X8 X9 | X10 | X11 | X12 | X13 | X14 | X15
Khoi
X1 0 9] 0 0 0 0 0 0 0 0 0 0 0 0
taO
1 7x1 6,x1 00 0 7,x1 0 0 0 0 0 0 0 0 0
2 7,x1 - 00 0 7,x1 0 0 0 0 0 0 0 0 0
3 - - - 17,x2 | 12,x2 7,x1 0 o0 00 o0 0 0 0 © 0
4 17,x2 8,x6 - © 0 10,x6 0 © © 0 0 0
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

5 15,x5 - - © 10,x5 | 10,x6 © o © © w© ®
6 15,x5 - - 17,x8 - 10,x6 | 18,8 o 0 o o 0
7 15,x5 - - 17,x8 - - 18,x8 0 26,x9 © © ©
8 17,x8 - - 18x8 | o« | 26x9 | o o w
9 21X7 | 23x7 | 25x7 | P © 0
10 - - - - - - - - - - 23x7 | 25x7 | 26x10 | 0
11 - - - - - - - - - - - 25x7 | 26x10 | 27.x11 | 30x11
12 - - - - - - - - - - - - 2610 | 27.x11 | 28x12
13 - - - - - - - - - - - - - 27,x11 28,x12

Vay duong di ngan nhat tr x1 dén x14 c6 chira dinh X7 1a:
X1—>X6—>X5-5>X8—>X7—>X11—>X14, va d6 dai duong di bang: 27

Bai 11. Cho do thi G=(V,E,W)

o PN i o
N

4 U 12 V10

a. Tim dwong di ngin nhat tir V1 dén cdc dinh ciia do thi.

B.lap| V1 V2 V3 V4 V5 V6 V7 V8 V9 | V10
Ktilgi V1 V1,0 | Vl,o | V1,0 | V1,0 | Vljoo | VI,0 | Vl,o0o | VI,0 | V1,00
i - 32vl | Vljo | 17v1 | V1,0 | V9,0 | V1o | VI,0 | Vljeo | V0
2 - 32,vl | 35v4 - 27v4 | Vloo | V9o | 21v4 | V1,0 | V1,0
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

3 32,v1 | 35v4 - 27v4 | V1o | 80,v8 - 25v8 | V1,0
4 32,vl | 35v4 - 27v4 | V1,0 | 80,v8 - - 37,v9
5 32,vl | 35Vv4 - - 55,v5 | 80,v8 - - 37,v9
6 35,v4 - - 55,v5 | 80,v8 - - 37,v9
7 - 55,v5 | 40,v3 - - 37,v9
8 - 55,v5 - - - 37,v9
9 - 43,v10 - -

b. Tim cdy phii nhé nhit cia G.
Sép xép cac canh ctia do thi theo thir tu trong sb tang dan, nhu sau:

(v4,v8), (v8,v9), (v3,v7), (v6,v10), (v4,v5), (v9,v10), (v1i,v4), (v3,v4), (v5,v9),
(v5,v6), (v1,v2), (v2,v5), (V7,v8).

Trong sb tuong ung: 4, 4, 5, 6, 10, 12, 17, 18, 25, 28, 32, 45, 59.

Budc lap Canh duoc chon va dua vao T Trong $O
1 (v4,v8) 4
2 (v8,v9) 4
3 (v3,v7) 5
4 (v6,v10) 6
5 (v4,v5) 10
6 (v9,v10) 12
7 (vi,v4) 17
8 (v3,v4) 18
9 Khong chon (v5,v9), vi tao chu trinh
10 Khong chon (v5,v6), vi tao chu trinh
11 (vi,v2) 32

Téng trong so: 108
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

17

G 18 v‘ 10 a

5 4

O OO~

Bai 12. Tim dwong di ngéin nhdt giita cdc cdp dinh ciia cdc do thi sau:

a. Do thi c6 huwong

7 11
- Céc ma tran xuit phat:
(0 7 5 o] (o b ¢ o]
o o [ 6 o o ¢ d
w o w 11 o o o d
4 1 o o] a b o o]

- Céc ma tran dugc cap nhat lai sau khi qua dinh a:
C6 1 gié tri thay ¢6i d > a — ¢ : C(d,a) + C(a,c) = 9
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

w 7 5 w b ¢ o

o o [ 6 o o Cc d
W, = R =

w o o 11 ©w o o d

4 1 9 oo 'a b a o]

- Céc ma tran dugc cap nhat lai sau khi qua dinh b:
C6 3 gié tri thay d6ia — b — d : C(a,b) + C(b,d) = 13
d—>b—->c:C(db)+C(bc)=8 <Wy(d,c)=9
d—>b—>d:C(db)+C(bd)=7

[0 7 5 13] ©o b c b
o o [ 6 o o ¢ d
W, = P, =
o o o 11 o o o d
4 1 8 7] 'a b ¢ b
- Céc ma tran dugc cap nhat lai sau khi qua dinh c:
Khéng c6 gia tri nao bi thay doi.
E 13] (o b ¢ b]
o o [ 6 o o Cc d
W, = P, =
©w o o 11 o o o d
4 1 8 7 'a b ¢ b
- Céc ma tran dugc cap nhat lai sau khi qua dinh d:
C6 5 gié tri thay doi (a,a), (b,a), (b,b), (c,a), (c,b), (c,c)
(17 7 5 13] b b ¢ b]
10 7 7 6 d d c d
W, = P, =
15 12 19 11 d d bd
4 1 8 7] a b c b

Ta c6 ma trn khoang céch‘ngén nhat giira cac dinh W*=W,. Vi du: Duong di ngan
nhat tir dinh b qua dinh a bang 10, Ttr ma tran P=P,, ta ¢6 thé xac dinh dugc duong
di ngan nhat giita dinh b va a: i;= P(b,a) = d, i, = P(d,a) = a. Vay dudong dila: b —
d—>c
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7
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Y

b. Do thi co huéng

® 8 8 8§ S|~ o DI wi oo N © » 9 w1~
8 8 8 8 @ — 8§ 1w J ~ o 8 1D O «
8 8 < 8 N 8 8 8 < 8 N 1O 8§ o < ©l
8 8 o § O < 8§ ©o v w ol M § ~ N <
8 < ol ~ 8 8§ S o ©O© ool § < o
8 8 & 8 '8 8 8 8 & 8 ol M § ~ N <
Il Il I

= = =
™ 8 88 8 8®™888 M~moduwaw
8 8 8 8 © — 8§ G| i N = § 10 O
8 8 8 8 N 8 8 8 % 8 N 8 8 8 % 8
8 § o 8 9 < 8 ol N i Sl &+ 8§ ® & v
8 < 8 ~N 8§ 8§ ¥ o H © 8§ § < oo
8 88 888 8« § 8 8 8 8 ~ 8
Il I I

= = =3
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= S
= =
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s |
Q
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

96 9 2 7 12
37351 6
) 74795 3
Wo=We=17 47 9 5 10
2 6 2 47
41 46 2 7]

Bai 13. (Pé thi cao hoc PH Da Néng - 8/2008)

D 6 thi c6 hwong G = (V,E), dwoc cho bdi ma trgn trong sé nhw sau:

1 2 3 4 5 6
1 7 1
2 4 1
3 5 2 7
4
5 2 5
6 3

a. Vé do thi
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh
b. Goi trong sé di cho la khd ning thong qua ciia cung dé. Cho biét do thi
dd cho co phdai la mang khong? Tai sao?
Do thi da cho 1a mang, tai vi n6 thdéa man cac diéu kién:
- Pay 1a d6 thi c6 hudng va lién thong yéu
- MBbi cung (i,j) € E déu cd cij >0 (kha ning théng qua cung (i,j))
- C6 duy nhat mot dinh phat 1a dinh s6 1 va duy nhat mét dinh thu 1a
dinh s0 4.

c. Tinh bdc ngodi ciia dinh 1 va bdc trong cua dinh 4.
Béc ngoai (ra) ctia dinh 1: Deg’(1) = 2
Bac trong (vao) cua dinh 4: Deg'(4) = 2

d. Dung gidi thudt Ford-Fulkerson trinh bay cach tim duwong tang luéng
trong lan lap thir nhat.

Khéi tao ludng f(i,)) =0; i,j € {1, 2, 3, 4, 5, 6}

Buée lap 1 : Puong ting lubng 1 -2 -6 —>5 — 4

A =min(ci(1,2), ci(2, 6), c(6, 5) , ci(5, 4))

A =min(c(1, 2) —1(1,2), c(2,6)—1(2, 6), c(6,5) —(6,5), c(54)—1(54))
A=min(7-0,1-0,3-0,5-0)=1

vay: f(1,2)=1; f(26)=1; f(65) =1 f(54)=1
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Puong tang luébng 1 —2 — 4

A =min(c(1,2), ci(2, 4))

A =min(c(l, 2) — f(1,2), c(2, 4)—1(2, 4))
A=min(7-1,4-0)=4

Vay: f(1,2)=5; f(2,4) =4:
2

Bai 14. (Dé thi cao hoc 3/2011 — PH Pa Néng)

Gid sy nuwdc Nhdt xdy dung lai mang vién ‘thong nhu dé thi da cho, giita hai thanh
phé cé thé ket néi tryec tiép hodc gidn tzep qua cdc thanh phé khac. Uu tién cdc
duong truyen truc tzep tir cdc thanh pho dén Tokyo hon la gidn tiép neu co cung
chi phi. Mbi thanh phé dwoc biéu dién béi mgt dinh cua do thi, trong so cua cung
la woc tinh chi phi xdy dung dwong truyen Chdt lwong dwong truyen giva hai
thanh pho chinh bang S0 cdc thanh pho trung gian gita hai thanh phé. Néu hai
thanh phé dwoc néi truc tiép sé cho chdt lwong tot nhat. Chat heong dwong truyén
ciia todn hé thong chinh bang chdt lwong két néi xau nhdt giira hai thanh phé nao
do.
a. Tinh chi phi téi thiéu dé xdy dung hé thong dwong truyén lién thong giita
cdc thanh pho.
b. Chi phi t6i thiéu dé xdy dung hé thong dwong truyén lién théng ma tdt ca
cdc dwong truyén xudt phdt tir Tokyo déu dwoc giit li.
c. Hay tinh chat lu’ang duwong truyen ciia toan hé théng. Hay cho biét cdc cdp
thanh phé nao cé chait leong thap nhat.

d. Hay dwa ra phwong dén téi wu sao cho néu cé mét cung ndo dé bi xéa, thi do
thi van lién thong.
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Todn roi rac - Tai liéu diing dé luyén thi cao hoc nganh Khoa hoc mdy tinh

25

20
17 Yamagata Sendai
Tokyo Fukushi
Hiroshima 20
[ <>
w
Nagasaki

a. Chi phi t6i thiéu dé xay dung hé thong dudng truyén lién thong giita cac
thanh pho chinh bang gia tri cdy khung nhd nhat ctia do thi. Ta dung
thuat toan Kruskal dé€ tim cay bao trum t61 thi€éu nhu sau:

- Khoitao T= O.
- Sap x¢ép cac canh cua do thi theo thir tu trong s6 tang dan vao tap Z

Z={(Ya,Se), (Nago,Yo), (Toky, Yo), (Fu,Se), (Toky,Fu), (Toky,Nago),
(Toky,Ya), (Naga,Hi), (Yo,Fu), (Toky,To), (To,Ya), (Nago,Ko), (Toky,Se),
(Se,A0), (Nago,Hi), (Ko,Naga), (Ao,Ya), (Nago,Naga), (To,Hi), (Ko,Yo0)}

Trong sb tuong ung: 4, 6, 7, 7, 12, 15, 15, 15, 15, 17, 17, 17, 20, 20, 20, 25,

25, 30, 30, 30
Budc lap Canh duoc chon va dua vao T Trong s6
1 (Ya,Se) 4
2 (Nago,Yo) 6
3 (Toky, Yo) 7
4 (Fu,Se) 7
5 (Toky,Fu) 12
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

6 Khong chon (Toky,Nago), vi tao chu trinh
7 Khong chon (Toky,Ya), vi tao chu trinh
8 (Naga,Hi) 15
9 Khéng chon (Yo,Fu), vi tao chu trinh
10 (Toky,To) 17
11 Khong chon (To,Ya), vitao chu trinh
12 (Nago,Ko) 17
13 Khong chon (Toky,Se), vi tao chu trinh
14 (Se,A0) 20
15 (Nago,Hi)
16 Khong chon (Ko,Naga), vi tao chu trinh
17 Khong chon (Ao,Ya), (Nago,Naga), (To,Hi),
(KO,YOW), vi tao chu trinh
Tong trong so: 195

Chi phi t6i t}{iéu,dé xdy dung hé thong dwong truyén lién théng giita cdc thanh phé
la 125. So do ket noi nhw hinh duoi:

X
q RET>

7

12

Hiroshima
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

b. Khoi tao T= {(Toky,Ya), (Toky, Se), (Toky, Fu), (Toky,Yo),
(Toky,Nago)}.

Z =E\T. Sap xép cac canh ctia d6 thi trong Z theo thir tu trong sé ting dan
Z ={(YaSe), (Nago,Yo), (Fu,Se), (Naga,Hi), (Yo,Fu), (Nago,Ko), (Se,Ao),
(Nago,Hi), (Ko,Naga), (Ao,Ya), (Nago,Naga), (To,Hi), (Ko,Yo0)}

Budc lap Canh duoc chon va dua vao T Trong s6
1 Khong chon (Ya,Se), vi tao chu trinh
2 Khong chon (Nago,Yo0), vi tao chu trinh
3 Khong chon (Fu,Se), vi tao chu trinh
4 (Naga,Hi) 15
5 Khong chon (Yo,Fu), vi tao chu trinh
6 (Nago,Ko) 17
7 (Se,A0) 20
8 (Nago,Hi) 20
9 Khong chon (Ko,Naga), (Ao,Ya), (Nago,Naga)

(To,Hi), (Ko,Y0), vi tao chu trinh

Chi phi t6i thiéu dé xdy dung hé thong dudng truyén lién thong ma tat ca cac
duong truyén xuat phat tir Tokyo déu dugc gilr lai la : 158 va duong két noi nhu
hinh sau:
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20

15
20
12

Hiroshima

C. 1 -

\
1
1 Ya(11) Se (9)
1
C S 1 1
1
1 1
Fu (8)
Tokv(6)
Hi (4) ! 1

; Yo
Cro) 71

Naaa(1)

Dung thuat toan Floy tim duong di ngan nhét giira cac cap dinh, trong s6 ctia db thi
cij=1 (néu dinh 1 c6 canh noi1 v61 dinh j: 1,) = 1..11), cij = oo (néu dinh 1 khong c6
canh noi voi dinh j).

Ma tran lién ké cua do thi
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

10

11

Bai 15. (Pé thi cao hoc PH CNTT TP HCM - 2010)
Cho do thi G nhw sau:

a. Viét biéu dién ma trdan cua do thi G.

a | bjc|dju|v | t]|]y]z
a | 0|5 ]10|o | 6 ||| ow]|w©
b [ 5] 0] 9 [20| 0 | ]| o]|ow]|ow
c (10 9 |0 12| 2 | 8 | © | © | ®
d | o [20]12]| 0 |0 | 5| o | 4 |
Uu |6 |ow| 2 ]|ow| 0] w]|[22]| ]| owo
V| ]ow|ow|8|5|«x|0|10]14]15
t | o | 0| o | o |22]10
y | o ||| 4|0 |14] 0|0
Z | o | o | o | | w]|15] 4 0
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b. Trinh bay mét thudt todn dé tim cdy bao trivm toi thiéu ciia mét do thi cé trong
s0. Ap dung thudt toan do dé tim cdy bao trum t0i thiéu cua do thi G.

Thuat toan Prim dé tim cay khung nho nhét nhu sau:

Céc budc chinh cua thuat toan Prim tim cay phi nho nhat T cia do thi lién thong
co trong s60 G dugc mo ta nhu sau:

Budc 1:  T:={v} vladinhbatky.
Bu6c2: Lipn-1lan
o Tim dinh ria v ¢6 canh e ndi T véi trong s6 nho nhat

o PuaevaoT

a b Cc d u \Y; t y y4 Ty Te
fﬁ‘;ﬁ - 5a | 10,a | x,a 6,a o,a | oo,a | oa | ©a a (%)
1 - - 9b | 20b | 6,a ow,a | o,a | o,a | ©,a a,b ab
2 - - 2,u | 20,b - w,a | 22,u | ow,a | «©,a a, b,u ab, au
3 - - - 12,c - 8c | 22,u | o,a | oo,a a,b,uc ab, au, uc
ab, au,
4 - - - 5V - - 10v | 14v | 15v a,b,ucv
uc, cv
5 - - - - - - 0v | 4d | 15v | ab,u,c,v,d ab, au,
uc, cv, vd
ab, au,
6 - - - - - - 10,v - 9y |ab,ucvdy]| uccyv,
vd, dy
a,b,ucv,d, ab, au,
7 - - - - - - 4.7 - - uc, cv,
Y.z vd, dy, yz
ab, au,
o ) i ) i i ) i i ) a,b,ucv,d, uc, cv,
Y, z,t vd, dy,
yz, zt

Tép canh cua cdy khung nho nhat ,cén‘ tim la T={(a,b), (a,u), (u,c), (c,v), (v,d),
(d,y), (v,2) , (z,t)} trong sO nho nhat bang : 5+2+5+6+8+4+4+9 =43 . Cay khung
duoc vé nhu sau:
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C. Gid sir el va e2 la hai cgnh cia G. Hay xdy dung mot thudt toan tim mgt cdy
bao trim ciia do thi G thoa man cdc diéu ki¢n sau: T khong chwra cdac canh el va
€2, va tong trong so cdc canh ciia cdy T la nhé nhit. Ap dung thugt todn dé dé
fim cdy bao trivm t6i thiéu ciia G khéong chira cdc canh uc va dy.

Bude 1:
- Kheitao T:= . Z=E{ele2} ’
- S?lp xEp tap céac canh cua do thi trong Z, theo thir tu trong so tang
dan.
Buéc2:  Trong khi ( Tl <n-1) va Z # @) thyc hién:
- Tim canh e c6 trong s6 nho nhat trong tp Z. Z= Z\{e}
- NeéuTU {e} khong tao chutrinhthi T=T U {e}
Ap dung thudt toan trén tim cdy bao trim toi thiéu nhw sau:
- K}l(”fi tao T:= <. ‘ , ‘
- Sap x&p cac canh cta do thi theo thir tu trong s0 tang dan, trir canh uc va dy
nhu sau:
Z={(t,z ‘4’), (a,b °5°), (d,v °5°), (a,u ‘6’), (c,v 8’), (b,c 9°), (y,z ‘9°), (a,c ‘10°),
(v,t “10%), (c,d °12°), (v,y ‘14°), (v,z ‘15°), (b,d ‘207), (u,t 22°)}.

Budc lap Canh duoc chon va dua vao T Trong s6
1 T,Z 4
AB
D,V
AU
cC\Vv
B,C
Y,Z

O | ©O© | 0|, | 01 o1

Khong chon canh (A,C), vi tao chu trinh

V, T 10

Khoéng chon canh (c,d), (v)y), (v,z), (b,d), (u,t), vi
tao chu trinh
Téng trong 50

O© oo N | 0| W DN

[EEY
o

56
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Cay khung dugc v€ nhu sau:

Bai 16. (Dé thi cao hoc PH Da Néing — 3/2010)

Hdy vé con nhi phdn va gidi thich cach vé sao cho khi duyét cay theo thir tw
truoc (preorder G-T-P) ta dwoc danh sdach cdac dinh A, B, D, E, C, F, G va khi
duyét theo thir tw giita (Inorder T-G-P) thi ta dwoc D, B, E, A, F, G, C. Cho biét
két qua duyét cdy theo thir tw cuoi (Postorder)?

Theo dé bai két qua duyét cay theo thir tw truéc ta ¢6 danh sach cac dinh : A, B, D,
E, C, F, G. Vi vdy, ta co thé xac dinh A 1a nat goc cua cay.

Két qua duyét cay theo thu tu gitra, ta c6 danh sach cac dinh : D, B, E, A, F, G, C.
Vi A 1a gbc nén céc dinh D, B, E thudc cdy con bén trai va F, G, C 1a cdy con bén
phai.

Mot cac phan tich tuong tu :

Duyét G-T-P:B,D,E =>B la gdc cdy con bén trai
T-G-P: D, B, E D la ntt con bén trai, E 1a nat con bén phai

G-T-P: C,
F,

G => C gbc, F bén trai, G bén phai
T-G-P: C

F,
G, C => G nut con bén phai cua F.
Twr cac phan tich trén ta vé cay nhu sau:

Két qua khi duyét cay theo hau thir ty:
(T-P-G):D,E,B,G,F,C, A
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Bai 17. (Dé thi cao hoc T10-2010 Pa Nang)
a. Mot do thi c6 15 canh véi 3 dinh bic 4, cdc dinh con lai déu béc 3, héi do thi
co bao nhiéu dinh?

Goi A 1a sb dinh bac 3 cua d6 thi, ta c6 téng s6 bac cua dd thi 1a: 3*4+A*3 =
12+3A.

Ta co téng s6 bac cua dd thi bﬁng hai 1an s canh: 1243A =2.15=30
= 3A=18=>A=6.
Vay db thi ¢6 3 + 6 =9 dinh.

b. Mot do thi vé huwéng khong chiva chu trinh va c6 it nhit hai dinh dwoc goi la
rung. Trong mot rieng, moi thanh phan lién thong la mot cay. Cho do thi la mot
rung co n dinh va t cdy. Hay cho biét do thi cé bao nhiéu canh?

Goi n; 12 sd dinh cta cay 1 (i=1..t). Ta co s6 canh cua cayila: ni-1

S6 dinh cta do thi béng téng cac dinh cua tung cdy: n=n; + N+ Nz + ... + n;
S6 canh cua dd thi bang tong cac canh cla timg cay:
(ni—D+(,—D)+(s—1)+...+(nji—1)=(y+ny+nz+.+n)—t=n-t

Viy s canh cta do thi 1 : n — t canh.

Bai 18. (Pé thi cao hoc PH Pa Nang — 3/2010)

Néu cdc diéu kién dé mot dé thi G da cho c6 cdy bao trim. CMR néu dé thi G da
cho co duy nhdt mot cdy khung thi G ciing la mot cay?

Piéu kién dé mot d6 thi da cho c6 cdy bao trim khi va chi khi G v6 hudng va lién
thong.

- Gia thiét d6 thi G da cho c6 duy nhét 1 cdy bao tram 1a T.

- Gia st G khong phai 1a mét cay, khi do: G # T.

- Gi4 st ton tai mot canh e sao cho e € G\T. Thém canh e vao T, thi tao ra mot chu
trinh, trén chu trinh nay phai c6 mot canh e’ khac e.

Khi d6 T* = (T U {e}\{e’}) la mot cdy bao trum ctia G khac T. Dicu nay vo 1y =>
do thi G c6 duy nhat mdt cay khung thi G cling 1a mot cay.
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Bai 19. (Bé thi cao hoc PHCNTT TPHCM — 5/2006)
a. Cho do thi don vo hwong lién thong G co 6 dinh voi bic lin lwotla 2, 2, 2, 4, 4
va 4. Cho biét s6 canh cua G va vé phac hoa do thi G.

Tacéténgbéc ctaddthila:2 +2+2+4+4+4=18.

Goi n 1a sb canh cua do thi G

Vi G 1a d6 thi don vo huéng lién thong, nén tong s6 bac cua dd thi bang 2 1an sb
canh. Tucla: 18=2n=n=09.

Db thi dugc phac hoa nhu sau:

b. Cho dé thi don vé hwéng lién thong H véi cdc canh co trong s6 nhw hinh vé
dwdi. Hay tim mot cdy bao trivm téi thiéu T ciia H va tinh tong trong sé ciia T.

Q O Q 0]
4 6
1 3 8 7
2 3 4
O C O O

- Khéitao T:= I

- Sép Xép cac canh cua do thi theo thir tu trong $6 tang dan, trir canh uc va dy
nhu sau:
Z={(a,p ‘1°), (a,b 2°), (c,n 2°), (a,n ‘3’), (n,p 3°), (x,t 3°), (b,n ‘4°), (c,x ‘4’), (X,z
‘4%), (m,n *4’), (x,y °57), (m,t °5%), (b,c “6’), (c,m °6°), (y,z °7°), (m,x *8’), (t,z *9°)}.
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Buoc lap Canh duoc chon va dua vao T Trong $6
1 AP 1
2 A,B 2
3 C\N 2
4 AN 3
5 Khong chon canh (N,P), vi tao chu trinh
6 X, T 3
7 Khong chon canh (B,N), vi tao chu trinh
8 C,X 4
9 X,Z 4
10 M,N 4
11 XY 5
1 Khoéng chon cac canh: (m,t), (b,c), (c,m), (y,2),
(m,x), (t,2), vi tao chu trinh
Tong trong so: 28

Cay khung dugc v€ nhu sau:

Bui Tan Ngoc

a b C X y
Q——2—0 o—2 O
3
2 3
O O O ) O
p n 4 m t z
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Bai 20. (Pé thi cao hoc PH Pa Nang)

D 6 thi ¢6 hwong G = (V,E), dwoc cho béi ma trn trong sé nhw sau:

1 2 3 4 3) 6 7 8
1 14 | 16 | 15
2 | 14 5 | 20 | 12
3 | 16 3) 1 | 20
4 | 15| 5 5 7
3) 20 3
6 12 | 1 2 5
7 20 | 7 2 9
8 3 5 9

a. Vé do thi G

b. Chirng té dé thi G la do thi bin Euler. Tim dwong di Euler ciia dé thi.

Do thi G 1a dd thi ban Euler vi nd c6 6 dinh bic chin, 2 dinh bac 1¢, d6 la:
deg(8)=3 va deg(1)=3.

buong di Euler: 1 52 >5—-58—->6—>3—>4->7.
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c. Ding thudt todn Dijstra tim dwong di ngdin nhdt tiv dinh 1 dén dinh 8.

B.1ap X1 X2 X3 X4 X5 X6 X7 X8
thgl x1 (00,X1) | (00,X1) | (00,X1) | (o0,X1) | (o0,x1) | (o0,x1) | (o0,x1)
1 - 14x1 | 16,x1 | 15x1 | oo,x1 0o0,X1 oo, X1 oo,X1
2 - - 16,x1 | 15x2 | 34,x2 | 28,x2 oo,X1 o0,X1
3 - - 16,x1 - 34x2 | 28x2 | 22x4 | oox1
4 - - ) - 34x2 | 17x3 | 22,x4 o0,X1
5 - - ) - 34,x2 - 19,x7 | 22,x6
6 - - - - 34,x2 - - 22,X6
Puong di ngan nhat tir dinh 1 dén dinh 8 1a: 1>3—>6—-8.
D¢ dai duong di la: 22.
d. Diing thugt todn Prim dé fim cdy khung nhé nhdt ciia do thi
X1 | X2 X3 x4 x5 X6 X7 X8 Ty e
ol - | 14x1 | 16,X1 | 151 | cox] | ooxl | soxl | ool x1 %
1 - - 16,x1 | 5x2 | 20,x2 | 12,Xx2 | oo,x1 | oo,x1 X1, X2 X1x2
2 - - 5,x4 - 20x2 | 12,x2 | 7x4 | ox1 | X1, %2, X4 X1X2, X2x4
X1, X2, X4, | X1x2, x2x4,
3 - - - - 200x2 | 1,x3 | 7,X4 | ooxl 3 X3
X1, X2, X4, | X1x2, x2x4,
Y ) i - | 20x2) - 2.x6 | 56 X3, X6 x4x3, x3x6
w1 X2 x4 X1X2, X2X4,
5 - - - - 20,x2 - - 5,x6 T 1 x4x3, x3x%6,
X3, X6, X7
X6X7
X1, X2, X4, | X1Ix2, x2x4,
6 - - - - 3,x8 - - - X3, X6, X7, | x4x3, Xx3x6,
x8 X6X7, X6X8
X1X2, X2X4,
x1,x2, x4, X4x3, X3x6,
7 - - - - - - - X3, X6, X7,
8. X5 X6X7, X6X8,
: X8x5
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Tap canh cua cdy khung nh(”)’ nhét la: x1x2, x2x4, x4x3, x3x6, x6x7, x6x8, x8x5.
Do dai cua cay khung nhé nhat bang 35.

Cay khung duoc vé nhu sau:

Bai 21. (Dé thi cao hoc Pa Ning — 9/2011)

M@t ngéi chira linh thiéng c6 5 tru bing kim cwong. Ngwoi ta dvic cdc ddy xich
bang vang dé noi cdc tru lai véi nhau, véi diéu kién méi tru chi dwoc noi véi
diing 3 tru khdc. Cdc nha sw nghi mai khéng tim ra cdch néi. Anh (chi) hay gidi
thich tgi sao?

Ta xem moi tru cua ngdi chuia 1a mot dinh cua d6 thi va day xich bang vang noi cac
tru lai véi nhau la cac canh no6i cac dinh cua do6 thi

Tru cua ngoi chua

<+— Day xich bang vang
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Goi e 1a tong sb canh cua db thi (e 1a s6 nguyén duong)

Theo dé bai mdi tru chi duoc ndi véi 3 tru khac, didu nay co6 nghia la moét dinh cua
do6 thi déu co bac 1a 3. Ma do6 thi ¢6 5 dinh, nén tong s6 bac cua do thi la 3.5 =15.

Pay 1a d6 thi v6 hudng lién thong, nén ta c6 tong sd bac bang 2 1an sb canh, tic la:
2e =15=>e=15/2=7.5

Vi e phai la s nguyén duong, ma trudng hop nay e = 7.5. Piéu nay cé nghia 1a
khong thé ton tai mot do thi c6 5 dinh ma moéi dinh déu c6 bac bang 5.

Vay ta khong thé xay dung ngdi chiia ¢6 5 tru, ma mdi tru chi nbi ding véi 3 tru
khac bang day xich vang.

Bai 22. C6 thé tim dwoc mot ciy cé 8 dinh va thod diéu kién dwdi ddy hay
khong? Néu co, hay vé cdy do, néu khong, gidi thich tai sao:

a. Moi dinh déu cé béc 1.
Cay c6 8 dinh, nén s6 canh ciand 14 8-1=7.
Cay la mot dd thi, nén téng s6 bac béng 2 1an sd dinh.

Moi dinh déu bac 1, nén ta c6: 8 =2.7 (v6 ly) Khong tdn tai.

b. Moi dinh déu cé béc 2.
Moi dinh déu béc 2, nén ta c6: 8.2 =2.7 (v6 ly) Khong ton tai.

c. Co 6 dinh bdc 2 va 2 dinh bac 1.
6.2 +2.1 =2.7 C6 cay 6 dinh bac 2 va 2 dinh bac 1, dugc v€ nhu sau:

d. Co 1 dinh bic 7 va 7 dinh béc 1.
7+7.1=2.7Cb cay 1 dinh bac 7 va 7 dinh bac 1, dugc v& nhu sau:
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Bai 23. Hay tim cdy khung ciia d6 thi sau bang cdch xod di cdc canh trong cdc
chu trinh don.
()

Céc cay khung nhu sau:

O—O
OO 50O O OO
of\o D—O—0

W L
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Bai 24.

a. Duyét cdc cdy sau theo cdc thuit todn tién thir tw, trung thir tw va hiu thiv tw

d

- Tién thir ty (Géc — Trai — Phai): ABDGECFHIK.
- Trung tht tu (Trai — Gbc — Phai): DGBEACIHKF.
- Héau thir tu (Trai — Phai — G6c): GDEBIKHFCA.

b. Vé cdy nhi phan biéu dién biéu thirc sau:
(2+3)4+1) N 2% 43,
(3-2)4+1 4°-32

(]

()
\ () &)

OIONOIORONORO » OO
ONO
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c. Viét ky phdp Ba Lan, nghich dio Ba Lan ciia biéu thirc ¢ ciu b.

Ky phap Ba Lan la két qua duyét cdy theo tién thir tu ( Goc — Trai — Phai) nhu sau:
+/*+23+41+*-3241/+122*32-143*32

Ky phép nghich dao Ba Lan 1a két qua duyét cay theo hiu tht tu (Trai — Phai —
Gbc) nhu sau: 23+41+*32-4%1+/22132*+43732*-/+

d. Tinh gid tri ciia biéu thivc: 53+ 124+ %62 *+
5 3+124+*62*+
8 16* 12 +
12812 +
140. Vay két qua bang 140.

e. Viét cac biéu thic x y + 2 Txy—2 7=xy */ theo ki phap quen thugc
xy+2Txy—-2T-xy*
= (x+y)27(x-y)21-xy/
= (x+y)’(x-y)*-xy/
= (x+y)*-(x-y)xy/

(x+3)* —(x—y)"

XV

[

Bai 25. Cho cdy nhi phin biéu dién ma tién té nhw hinh vé.

a. Xdc dinh ma cua cdc chir cdi la nhan cac la.

Chit cai a: 000; c: 001; t: 01;1:100; o: 1010; h:1011; n: 110; r: 1110; d: 1111
b. Xdc dinh md ciia cdc tie: hoc; toan; tin; dothi.

Ma cua céc tur: hoc: 1011 1010001;  toan: 01 1010 000 110
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tin: 01100 110; dothi: 1111 1010 01 1011 100
C. Xdc dinh ctir vrng véi ma: 01 1010 000 110 1110 1010 100 1110 000 001.
Ménayla:toanroirac
Bai 26. Tim luéng cwe dai ciia mang sau

a.

Khéi tao ludng f(i,j) =0;1,j € {s, a, b, ¢, d, e, t}
i 70 h

. W [
Budce ldp 1 : Puong tang luongs —>a > b >t

A = min(c(s, a), ci(a, b), ci(b, t)) =
A =min(c(s, a) — (s, a), c(a, b) — f(a, b), c(b,t) — f(b,t)) =
A=min(6—0,7—-0,4-0)=4

Vay: f(s,a)=4; f(ab)=4; f(bt) =4
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a 74 b

Buédclagp2:s—>a—>b—->c—o>e—>t

A = min(c(s, a), ¢i(a, b), ci(b, ), c(c, e), ci(e, 1))

A = min(c(s, a) — f(s, a),c(a,b) — f(a,b), c(b,c) — f(b,c), c(c,e) — f(c,e),c(e,t) —
f(e,t))

A=min(6—4,7-4,4-0,3-0,12-0)=2

Vay: f(s,a)=6; f(a,b)=6; f(b,c)=2; f(ce)=2; f(et)=2

i 76 b

£

Buéclap3:s—> c—>e—>t

A = min(c(s, ), ¢(c, e), ci(e, 1))
A = min(c(s, ¢) —f(s,c), c(c,e) — f(c,e), c(e,t) — f(e,t))
A=min(4-0, 3-2,12-0)=1

Vay: f(s,c)=1; f(c,e)=3; f(e,t)=3
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i 76 h

Buéclip4:s—> d—o>e—t

A = min(c(s, d), c«(d, e), c(e, t)

A = min(c(s, d) — f(s,d), c(d,e) — f(d,e), c(e,t) — f(e,t)
A=min(7-0, 9-2,12-3)=7

Vay: f(s,d)=7, f(de)=7; f(et)=10

a 76 b

=

50

i ar e

Buéclip5:s—> c>d—oe—>t

A = min(c(s, €), ci(c,d), ci(d, e), ci(e, 1))
A = min(c(s, ¢) —f(s,c) , c¢(c,d) — f(c,d), c(d,e) — f(d,e), c(e,t) — f(e,1))

A=min(4-1, 5-0,9-7,12-10)=2

Vay: f(s,c)=3; f(c,d)=2; f(de)=9; f(e,t)=12
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0 g

Budc lip 6: Khong con duong tang ludng nita, Val(fmax) = 6+3+7 = 16

b.
4
—= @
Z
8
Khéi tao ludng f(i,j) = 0;
Puong tang luéng x0 — X1 - x4 >z:A=4
f(x0,x1) = 4;f(x1,x4) = 4;f(x4,z) = 4
6 @ & X
4@
> @

x(\

Puong ting luéng x0 — X1 — X4 >x2 >x5>72:A=2

f(x0,x1) = 6;f(x1,x4) = 6;f(x4,x2) = 2; f(x2,x5) = 2; f(x5,z) = 2
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

Puong tang ludng x0 — X1 > X5 > X3 >Xx6 >27:A=2
f(x0,x1) = 8;f(x1,x5) = 2;f(x5,x3) = 2; f(x3,x6) = 2; f(x5,z) =2

6 (©

X6
Puong ting ludng x0 = X2 > X5 > X3 > X6 >z A =2

f(x0,x2) = 2;f(x2,x5) = 4;f(x5,x3) = 4; f(x3,x6) = 4; f(x5,z) =4

6 (@ X4

Puong tang ludng x0 > X3 > X6 >z A=2

f(x0,x3) = 2;f(x3,x6) = 6;f(x6,z) = 6
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

6 (6

Puong tang luéng x0 > X3 > X5 > X2 > X6 >z :A=2

f(x0,x3) = 4;f(x3,x5) = 2; f(x5,x2) =2; f(x2,x6) = 2; f(x6,z) =8

6 (@

Khéng con duong ting ludng nita, Val(fimax) = 8+2+4 = 14. L4t cit cuc tiéu
A ={xo0} : C(x0,x1) + C(x0,x2) + C(x0,x3) =8+ 2 +4 =14

Bai 27.

Bding dwdi diy cho khodng cach tinh theo km cia 6 dai truyén hinh (ddnh sé tir
1 dén 6). Héi phdi cdn bao nhiéu kénh khdc nhau dé phat song, biét rang maéi
dai phii s6ng trong pham vi ban kinh 90 km. Hay lgp ké hoach cu thé d@é phan
chia cac kénh.
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Todn roi rac - Tai liéu dung dé luyén thi cao hoc nganh Khoa hoc mdy tinh

] 2 3 - 5 6
I 85 75 | 100 [ 50 | 100
2 85 125 | 65 | 100 | 120
3 75 125 100 | 90 | 150
- 100 | 65 | 100 45 63
3 50 | 100 | 90 45 35
6 100 | 120 | 150 | 65 35

Ta phéc hoa do thj gom 6 dinh, mdi dinh tmg v6i mot dai phat. Hai dai c6 khoang
cach tir 90 km tré xuong dugc noi vai nhau bang 1 canh. Ta té mau cho do thi, cac
dinh cung mau s€ dugc phép phat cing mét kénh.

Nhu vay, sau khi t6 mau ta c6 3 kénh: dai 1 va 4 phat cung kénh 1 (mau vang), dai
2 va dai 5 phat cung kénh 2 (mau xanh 14 cay), dai 6 va 3 phat cung kénh 3 (mau
do).
Vang
65

Vang 8

<+«—Do

Bui Tan Ngoc buitanngocqn@gmail.com 103



	bia BDTRR.pdf
	Bo de Toan RR.pdf

