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Chuong 3. MOT SO KY THUAT DEM KHAC

1. S& dung so do Ven
2. Nguyén ly bu truw

3. Da thic quan xe
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3.1. St dung sd do6 Ven

3.1.St dung so do Ven

Xét s dd Ven

S

Ta ky hiéu

o U la tap v tru

e A la phan bii clia A trong U
@ N(A) la s6 phan tit clia A.
e N=N(U)

Khi d6 N(ANB) = N — N(A) - N(B) + N(AN B)
B 105 O YA EBRETS o

(1)

3/34


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.1. St dung s

Vi du. Mot truong hoc ¢6 100 sinh vién, trong dé c6é 50 sinh vién hoc
tiéng Anh, 40 sinh vién hoc tiéng Phap va 20 sinh vién hoc c tiéng
Anh va tiéng Phap. Hobi ¢6 bao nhiéu sinh vién khong hoc tiéng Anh
1an khong hoc tiéng Phap?

Giai. Goi la U 1a tap hgp sinh vién cia trudng. Goi A 1a tap hgp sinh
vién hoc tiéng Anh va P 1 tap hop sinh vién hoc tiéng Phap. Ta c6

N = N(U) = 100, N(A) = 50, N(P) = 40 va N(AN P) = 20.
Theo yéu cau bai toan chiing ta can tinh N(A N P). Ta c¢6

NANP) =N — N(A) — N(P)+ N(An P)
= 100 — 50 — 40 + 20 = 30
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3.1. St dung s

Vi du. C6 bao nhiéu hoan vi cac chit s6 0,1,2,...,9 sao cho chit s6
dau 16n hon 1 va chit s6 cudi nhé hon 87

Giai. Goi U 1a tap tat ca ciac hoan vi cia 0,1,2,...,9; A la tap tat ca
cac hoan vi véi chit s6 dau 1a 0 hosic 1 va B 1a tap tat ca cac hodn vi véi
chit s6 cudi 1a 8 hodc 9. Khi d6 yéu cau ctia bai toan la tinh N(A N B).
Taco N=10, N(A) =2x9!, N(B)=2x9!, N(ANP)=2x2x 8.
Ap dung cong thitc (1) ta duge
N(ANB)=N - N(A) - N(B) + N(AN B)
=10'— (2 x9!) — (2 x 9!) + (2 x 2 x 8!) = 2338560
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3.1. St dung sd do6 Ven

Cau héi. Néu ta md rong cong thiic (1) cho truong hgp 3 tap hop thi
nhu thé nao?

Dap an. Khi dé cong thic 1a

N@ANBNT)=N - N(A) - N(B) - N(C)
+N(ANB)+N(ANC)+ N(BNC)
—~ N(ANBNC) (2)
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3.1. St dung sd do6 Ven

D6i véi truong hop 3 tap hop 1a Aj, As, A3, ta c6 thé viét cong thiic
(2) nhu sau:

N(Zl DZQ QZ;),) = N—ZN(Al)—F)ZN(AZﬂA])—N(AlﬂAgﬂAg)
i i#]

Vi du. Mot trudng c6 100 sinh vién trong d6 c6 40 sinh vién hoc tiéng
Anh, 40 sinh vién hoc tiéng Phap, 40 sinh vién hoc tiéng Diic, mdi cip
ngon ngit c6 20 sinh vién hoc va ¢6 10 sinh vién hoc cd 3 ngdn ngir. H6i
¢6 bao nhiéu sinh vién khong hoc ca 3 tiéng Anh, Phap va Dic?

Giai. Ta c6 N = 100, N(A) = N(P) = N(D) = 40, N(AN P) =
N(PND)=N(AND)=20,va N(AN PN D) = 10. Theo cong thiic
(2) ta dugc

N(@ANPND) =100 — (40 + 40 + 40) + (20 + 20 + 20) — 10 = 30.
Vi du. C6 bao nhiéu s6 nguyén duong < 70 ma nguyén t6 ctiing nhau J
v6i 707
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3.1. St dur

Nhan xét. S6 cac s6 nguyén duong < n ma chia hét cho k 1a phan
nguyén n/k.

Giai. Goi U 1a tap hop cac s6 nguyen duong < 70. Ta c6 wdc nguyén t6
ctia 70 14 2, 5 va 7. Do d6 mudn dém céc s6 nguyén t6 ciing nhau véi
70 ta can dém nhitng s6 khong chia hét cho 2, 5 hodc 7.

Goi Ay, As va As lan lugt 13 tap cic s6 nguyén trong U chia hét cho 2,5
va 7. Khi d6 dép an can tim ctia bai toan 1a N(A; N As N A3z). Ta ¢6

N =170, N(A;)=70/2=35,

N(Ay) = 70/5 = 14, N(As) =70/7 =10
Ta c6 mot sb chia hét cho 2 va 5 khi va chi khi sé dé chia hét cho
10. Do d6 N(A; N As) = 70/10 = 7. Tuong t1¢ ta co,

70 70
N(AgﬂAg):m:z N(AlﬂAg):
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3.1. St dung sd do6 Ven

70

= ——— =1.
2xX5H5x7

N(A1 NAsN Ag)
Ap dung cong thitc (2) ta 6
N(A;NAyNA3)=70—(35+14+10) + (7T+2+5) — 1 = 24.

Vi du. C6 bao nhiéu s6 nguyén duong < 1000 ma nguyén té cling
nhau véi

a) 50 b) 210
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guyén ly bu tru

3.2. Nguyén ly bu tru

Trong phan nay ching ta sé mé rong cong thitc § phan 1 cho truong
hop n tap hop Ay, Ao, ..., A,. Dé don gidn vé mit ky hiéu ching ta
viét “N” nhu 14 phép nhan. Vidu 4; N A4xN A3 sé dugc viét thanh
A1A5As. Bang viéc stt dung ky hiéu nay, ta c6 s6 lugng phan tit khong
thuoc tat ca cac tap Ai, Ao, ..., A, sé duge viét 1a N(A14s... Ay).

Dinh 1y. Cho tap vi tru U c¢6 N phan ti va Ay, A, ..., A, lan tdp
hop con cia U. Ta dat Sy, la tong s6 phan ti cia tat cd tip giao cia
ding k tap hop ti cic {A;i}i=1,. n, cu thé

=Y N(A), S2=> N(Ai4;),..., Sn=N(A14;... Ay).
( i)
Khi dé

N(AlAQ N+Z

:N—Sl+52—...+(—1)’“Sk+...+(—1)”5n
R (DS /TR0 ECRRRAES hop 10731
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3.2. Nguyén ly bu triu

Hé qua. Cho Ay, As, ..., Ay lan tdp hop con cia tap vi tru U. Khi do

N(A U UAy) =) (-D)F 1S,
E>1

= 51 - 52 + ...+ (—1)’“715‘]g + ...+ (_1)n715n

Chtng minh. Tu Dinh 1y trén ta co
NA, .. A)=N—-S+S—...+ (DS + ...+ (=1)"S,
=N-— (Sl Syt (—D)FTIS L+ (f1)”—15n).

Mzt khéc N(AjU...UA,) =N — N(A; ... 4,).
Do d6 ta c6 diéu phai chiing minh [ |
Vi du. Tim s6 nghiém nguyén khong am ciia phuong trinh

1+ xo+ a3+ 214 =18 ()

thoa dicu kien z; <7,Vi=1,...,4.
https://TeoMUBHIEIORUIENES hop 11/34
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3.2. Nguyén ly bu triu

Giai. Goi U 1a tap hgp cac nghiém nguyén khong am ctia phuong trinh

(%). Ta coN = NU) = K8 = (47T 18 -1 > — 1330.
Goi A; 1a tap hgp cac nghiém nguyén éh@ng am ctia phuong | tIE’l}L(*)
thoa tinh chat z; > 8. Khi d6 két qua ctia bai toan 1a N (A Ay AzAy).

Bing viéc giai nhitng bai toan tim sd nghiém nguyén ta dude
(] N(AlAJAk) =0 (] N(A1A2A3A4) =0

Vi vai tro ctia cac A; (1 <4 < 4) nhu nhau nén ta co:
13

4 S
o 52= S Vi) = () (5) =00
@ S53=0, S4=0
o A, —
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3.2. Nguyén ly bu triu

Ap dung Dinh Iy, ta c6
N(A Ay AsAL) = N — S1 + So — S5+ S
= 1330 — 1144 + 60 — 0 + 0 = 246
Vi du. C6 bao nhieu cach lay 6 14 bai tit bo bai 52 14 sao cho
a) c6 day du 4 chat (co, ro, chuon, bich).
b) it nhat mot chat khong co6

Giai. Goi U 1a tht ca bo 6 14 bai dugc 1ay tit bo bai va Ay, Ag, As, Ay
lan lugt 1a tat ca bo 6 14 bai ma khong c6 chat co, ro, chuon va
bich. Ta c6

o N=NU) = ( 562 > o N(A1dy) = < 266 >

13
o N(41) = <369> @ A < 6 )
o N(A1AsA3A,) =0
e S AR S Y
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3.2. Nguyén ly bu triu

Vi vai tro Aj, Ao, Az, A4 gidong nhau nén ta co
39 4 13
() ()
4 26
NN

a) N(Z122Z3Z4) =N — Sl + SQ == 53 + S4 = 8682544
b) N(A1 UAs U A3z U A4) =51 — 59+ 853 -S4, =11675976

Vi du. Tim s6 nghiém nguyén khong am ctia phuong trinh
T1+ 2o+ a3+ x4 =25 ()

théa diéu kien 1 < 5, 29 <6, 23 < 7.

Vi du. Tim s6 nghiém nguyén khong am ctia phuong trinh

x1 + T2 + 23 + 4 + 25 + 26 = 20 thoa dicu kien z; < 8(i =1,...

e e N (10 /GO YA IERBRES hop
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3.2. Nguyeén ly bu trit

Dinh ly. Cho tap vii tru U c6é n phan ti va Ay, As, ... A, lan tap hop
con ciia U. Khi dé so phan ti thuoc vao ding m tap hop, ky hieu Ny,

la
n—m

<m+z>5m+i

_ m+1 n_m [ T
= m_< m )Sm+1+...+(—1) (m)S”

Néu ta goi N}, la so6 phan ti thugc it nhat m tap hop thi

. n—m ) m—}—z

m nem [ n—1
P G P e P

e e N (10 GO YA ISBBRES hop
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.. 32 Nguyenly butrit |
Vi du. C6 bao nhiéu chudi tam phan (chi gom 0, 1, 2) do dai 4 thoéa
méan: a) chita ding 2 chits6 1 b) chita nhiéu hon 2 chit s6 1

Giai. Goi U 1 tap hop tat cad nhitng chudi tam phan c6 do dai 4. Goi
A; 1a tap hop tat ca cac chudi tam phan c6 chit s tai vi tri ¢ 1a 1. Ta c6

_ 94
o N=3 053:(4>31

_ (4 a3 3
031—<1>3
4 4
¢S2=<2)32 ¢S4:<4)30
Ap dung dinh Iy trén ta co:

4
a)NQZSQ—<3>53+<2>S4:24.

2
b)N;ZSQ—(1>S3+<?>S4:33.
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Nguyén ly bu trt

Vi du. C6 5 14 thu va 5 phong bi ghi sén dia chi. B ngdu nhién céc 14
thu vao phong bi.

a) Hoéi xac xuat dé khong 1a thu ndo ding dia chi 14 bao nhieu?

b) Hoi xac xuat dé ding 3 14 thu ding dia chi 1a bao nhieu?

Sau do6 tong quat hoéa bai toan cho n va k < n

Giai. Goi A; 1a tap cac cach bd 5 la thu vao 5 phong bi sao cho 1a tha
i ding dia chi. Bay gio ta di tim N(A1A4y. .. A5).Ta c6

_ |
e N =5! 053:<5>2!:5'
5, 5 3 3!
(SR 1 R 5 5!
e Sy = 1= —
4 4!

e S <5>3' !
9 91 (5 _5.
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3.2. Nguyén ly bu triu

Ta c6

N(A1Ag...A5) =N —S1+S,—S3+S54— S5
5! 5! 5! 5! 5l

— 5l — _ Ly T
=9 1!+2! 3!+4! 5!
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3.3. Da thitc quan xe

Da thic quan xe

Xe la mot quan cd quan trong trong cd tuéng ciing nhu cd vua, né cé
quyén &n bat cit quan c¢d nao clia déi phuong & trén cling dong hoac
cling cot va khong bi can trd bdi quan cd khac. Mot s6 bai toan dém co
thé dua vé dang tinh s6 cach dit k quan xe trén mot ban ¢ sao cho
hai quan xe bat ky khong thé an nhau, tiic 14 khéng c6 hai quan xe nao
6 cung dong hay cung cot.

Dinh nghia. Tap hgp tat ca cac hoan vi cia {1,2,...,n} dugc ky hieu
la S,,. M6i hoan vi ctia o € S, duge xem nhu 1a mot song anh ti
{1,2,...,n} vao {1,2,...,n}

Nhan xét. Mot hoan vi o € S,, tuong duong vé6i mot cach diat n quan
xe trén ban c¢d n X n § cac toa do i,0(i) (v6i 1 < i < n), ta thay khong
¢6 hai quan xe nao an nhau.
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3.3. Da thitc quan xe

Vi du. Hoan vi 0 = 4231 tuong duong véi cach dat quan xe

Dinh nghia. Xét cac tap con X1, Xo,..., X, C {1,2,...,n}. Dat
P(Xl,XQ, .. ,Xn) = {O’ S Sn|O'(Z) §é Xz}

Tap X; dugc goi 1a vi trf cAm clia 4, cAc hoan vi thuoc
P(X1,Xs,...,X,) duge goi la hoan vi v6i vi tri cam.
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3.3. Da thitc quan xe

Vi du. Cho X ={1,2,3,4,5} va cac tap con X; = {3,4}, Xo = {5},
X3 =1{1,3,4}, X4 = {2,5} vd X5 = (. Tim s6 phan t1t ctia tap hoan vi
véi vi trf cam P(Xq, Xo,. .., X,)?

Nhan xét. Bai toan tuong duong vé6i bai toan tim s6 cach dat 5 quan
xe trén ban c¢d 5 x 5 nhu hinh sau, trong d6 céc 6 gach chéo 1a 6 cam

Trong phan nay ching ta sé ding phuong phap da thiic quan xe dé giai
nhitng bai toan dang nay.

v
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3.3. Da thitc quan xe

Vi du. Ta can bé tri 4 ngusi A, B,C, D vao 4 trong 5 cong viéc
1,2,3,4,5. Biét ring A khong thich hgp véi cong viec 2 va 5; B khong
thich hgp v6i 5; C khong thich hgp v6i 3; D khong thich hgp véi 1,3 va
4. H6i ¢6 bao nhiéu cach phan cong mdi ngudsi véi mot cong viéc thich
hgp?

Ta biéu dién 4 ngudi va 5 cong viéc thanh mot ban co
4 x 5 nhu hinh sau

1 2 3 4 5
A X X
B X
C X
D[X X[ X

Ta dé thidy mot cach phan cong mdi ngudi mot cong viéc phit hgp
chinh 1a mot cach dat 4 quan xe vao ban co.
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3.3. Da thitc quan xe

Dé don gian ta c6 thé x6a cac 6 cAm ra khéi ban cs. Nhu vay ban cd
trén sé thanh

Dinh nghia. Mot ban ¢ 14 mot tap con cia mang m X n 6 vuong. J

Vi du. Céc 6 vudng & trén 1a mot ban co. J
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3.3. Da thitc quan xe

Dinh nghia. Cho C la mot ban ¢ ¢6 m 6 vuong va k < m. Goi r(C)
la cach dit & quan xe lén ban ¢ sao cho 2 xe bat ky khong thé an
nhau. Da thic quan xe duge dinh nghia la

R(C,z) = 1r0(C) + 71(C)z + 12(C)z* 4 - - + 1 (C)2™

Ta dé thay ro(C) =1 va ri(C) = m.

Nhan xét. Viéc hoan vi cac dong hay céac ¢t trén ban ¢ khong anh
huéng dén két qua clia da thitc quan xe.

Vi du. Cho C la ban ¢ 2 x 2

B 105 O A EBRETS hop oy


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

3.3. Da thitc quan xe

Khi d6 ta c6 4 cach dat mot quan xe va 2 cach dat hai quan xe. Do dé
da thic quan xe cia C' la

R(C,z) =1+ 4z + 22°.

Vi du. Cho C la ban ¢ 4 x 4

Hay tim da thitc quan xe ctia C?

B 10O YIRS hop FEvEn
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3.3. Da thitc quan xe

Ta c6 r9(C) = 1,71 (C) = 16.

@ V6i 2 quan xe, ta c6 C% cach chon vi tri dong dit xe. V6i mdi cach
chon dong, quan xe thit 1 c6 4 cach chon, quan xe thit 2 c6 3 cach
chon. Nhu vay,

ro(C) = C3.4.3 = 72.

o Ly luan tuong tu ta co
r3(C) = C3.4.3.2 = 96.
r4(C) = C}.4.3.2.1 = 24.

Vay
R(C,z) =1+ 162 + 7222 + 962> + 244
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3.3. Da thitc quan xe

Dinh nghia. Hai phan A, B cia ban ¢d C' dugc goi la rdi nhau néu
khong ¢6 6 vudng nao trong A c¢6 cung dong hay cting cot véi mot o
vudng trong B

Vi du. Hai phan A, B clia ban ¢d sau la rdi nhau

Dinh ly. Néu ban co C chi gom hai phan r9i nhau A va B thi

R(C,z) = R(A,x) x R(B, z).

B 05O hop e
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3.3. Da thitc quan xe

Dinh 1y. Cho a la 6 vuong tuy 4 cia ban co C. Goi D la ban co co
duogc ti C bang cach xéa dong va cot chia a, va E la ban co c¢é dugc ti
C' bdng cdch zéa 6 a. Khi dé

R(C,z) =zR(D,x) + R(E,x).

Vi du. Tim da thic quan xe ctia ban ¢ C' sau

B 10O AR o e
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Ap dung dinh 1y tren ta duge

R(C,z) =z (DD +R HDH

::z*(l—l—l-z)—i—]?(

=2(l+22) 4+ (1 +4x (1+:
— 1+ 62 + 822 + 22°.
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3.3. Da thitc quan xe

Vi du. Tim da thitc quan xe ctia ban cd sau
M
[ |

1+ 8z + 2022 + 1723 + 424

Dinh 1y. Cho P(X1, Xs,...,X,) la tap cic hoan vi o € S, vdi cic vi
tri cam X1, Xo, ..., Xn. Goi B la ban co dugc tao tu cdc vi tri cam
nay. Khi dé s6 cac hodn vi nay la

n

> (=1)F(n — k)i (B).

k=0

B 105 OIS o S0
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3.3. Da thitc quan xe

Vi du. Cho X ={1,2,3,4,5} va cac tap con X; = {3,4}, Xo = {5},
X3 =1{1,3,4}, va X5 = (). Tim s6 phan tit ctia tap hoan vi v6i vi tri
cam P(Xl,XQ,Xg,X4,X5)?

Bai toan tuong duong véi bai toan tim s6 cach dat 5 quan xe trén ban
¢t 5 x 5 nhu hinh sau, trong d6 cac 6 duge gach chéo 14 6 cam.
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3.3. Da thitc quan xe

Hoan vi dong 1 véi dong 4 va cot 1 vdi cot 5, ta duge

XX
X

XXX
XX

Goi B la ban cd dude tao hdi cac 6 cam, ta ¢o

Vi B tao bdi 2 phin roi nhau neén
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3.3. Da thitc quan xe

= (1432 + 22)(1 + 5z + 42?)

=1+ 8 +202% +172° + 12%.

Theo dinh 1y trén ta ¢ s6 hoan vi véi vi tri cam la
5

Z k(5 — k) re(B)

:5!><174! 843 x20 =2 x 1T+ 1! x4 -5 x0
=18

Vi du. Ta can bo tri bon nguoi A, B, C, D vao 4 trong 5 cong viéc.
Biét rang A khong thich hgp véi cong viéc 2 va 5, B khong thich hop
v6i 5, C' khong thich hgp v6i 3, D khong thich hgp véi 1,3 va 4. Hoéi ¢6
bao nhiéu cach phan cong moi ngudi véi mot cong viéc phu hop?
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3.3. Da thitc quan xe

Ta thém vao ngudsi E va ngudsi nay thich hgp v6i moi cong
viéc. Khi d6 bai toan dua vé viec tim s6 cach phan cong 5 ngudi cho 5
cong viec. Day ciing chinh 13 bai toan tim sd hoan vi v6i vi tri cam.

3 4

2
X

5
X
X

X
X

H YO W =

Goi B la ban cd dudc tao bdi cac 6 cam. Khi dé
R(B,z) =1+ Tz = 1522 + 102 + 22, Suy ra céch phan cong cong
viéc 1a 24.
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