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Quy tac chia

Nguyén ly chudng bd cau



C4c nguyén ly dém co ban

Quy tac song anh

m Quy tac song dnh (The Bijection Rule): Néu f : A — B la
mot song anh, trong dé A va B la cac tap hitu han, thi
| Al = |B|

Vidu 1

Cho tap hop U = {uy, uz, . .., u, }. MOi tap con A C U dugc
biéu dién bang chu0| nhi phan T123 ... Ty trong dé z; =1 néu
u; € Avax; =0néuu,; ¢ A. S6 tap con clia U bang véi sb cac
chubi nhi phan d6 dai n

Céc phuong phap dém
|

Hoang Anh Bic

Quy the song anh
Juy tac nhan

Nguyén Iy b trt
Quy tac chia



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
|

, Hoang Anh B¢
m Quy tac nhan (The Product Rule): ?
m Gia st mot cong viéc dugc chia nhd ra thanh n giai doan
lién tlép nhau Quy the nhan va Quy tic
m Giai doan thir 1 ¢é my cach thuc hién, va sau khi chon cach cong
thuc hién cho giai doan th( 1 ta c6 m. cach thyc hién giai
doan thit 2, v.v..., sau khi lya chon cach thuc hién cho cac
giai doan tht 1,2,...,n — 1, ta cd m,, cach thuc hién giai
doan thtr n
m Ta cd mims ... m, cach thyc hién céng viéc
m Quy tdc cong (The Sum Rule):
m C6 n bién phép khac nhau dé thuc hién mét cdng viéc
m Cach thuc hién bién phap thi 4 ludn luén khac cach thuc
hién bién phap thir j védimoii #jval1<i,5<n
m Néu bién phép thi i c6 m; cach thuc hién (1 < i < n) thi ta
¢6 m1 + maz + - - - + my, cach thuc hién céng viéc



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
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Hoang Anh Bic

Céc quy tac dém co ban cé thé dugc biéu dién theo ngdn ngir
tap hop

Quy tac nhan va Quy tic

m Quy tdc nhan (The Product Rule): Cho céc tap hitu han e

Nguyén Iy b trt

Ay, As, ..., A, trong d6 |A;| =m; vOi 1 <4 <n.Taco Quy o ohia
|A1><A2><><An\:|A1||A2||An|:m1m2mn

m Quy tdc céng (The Sum Rule): Cho cac tap hitu han doi
mot rdi nhau Ay, As, ..., Ay, (A; N A; = 0 v6i moi i # 7,
1<id,j<n)val|d;|=m;v6il<i<n.Tacd

|A1UASU- - -UA,| = |AL|+HAsl+- -+ An| = mi+ma+- - +my,



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vi du 2 (Quy tac nhan)
C6 bao nhiéu chudi nhi phan do dai 7?

Céc phuong phap dém
|

Hoang Anh Bic

Quy téc song anh
Quy tac nhan va Quy tic
cong

Nguyeén Iy bis tri

Quy tac chia

30



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vi du 2 (Quy tac nhan)
C6 bao nhiéu chudi nhi phan do dai 7?
m Gid st chubi z = 15 . .. 27 1a mot chubi nhj phan d6 dai 7
m Dé xay dung =, ta 1an lugt chon gid tri cho z1, 2, . . ., 27
m ¢6 2 cach chon 1 (0 hodc 1)
m vdi méi gia tri clia 1, ¢6 2 cach chon 2 (0 hodc 1)
: véi méi gid triclia z1, . .., zs, €O 2 cdch chon z- (0 hodc 1)

m Do d6 ¢6 27 chubi nhi phan do dai 7

Céc phuong phap dém
|

Hoang Anh Bic

Quy tac song anl

Quy tac nhan va Quy tic
cong

Nguyén Iy bu tr

Quy thc chia



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vi du 3 (Quy tac nhan)
Tap hop n phan tir S = {21, zs, ..., 2, } ¢6 bao nhiéu tap con?

Céc phuong phap dém
|

Hoang Anh Bic

Quy téc song anh
Quy tac nhan va Quy tic
cong

Nguyeén Iy bis tri

Quy tac chia

30



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
|

Hoang Anh Bic

Vi du 3 (Quy tac nhan)

Tap hop n phan tl S = {z1, zs, ..., x,} ¢ bao nhiéu tap con? chng

m Mot tap con clia S ¢é thé dudc xay dung thong qua n e
budc lién tiép
m chon z; hoac khéng chon
m chon z2 hoac khéng chon
[ I
m chon z,, hoac khéng chon
m Mdi budc cé thé dugc thuc hién bang 2 cach
m Do db co 2" thp concla S



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong
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Hoang Anh Bic

Vi du 4 (Quy tac nhan)
C6 bao nhiéu ham f : A — B vdi A va B 1an lugt 1a cac tap u th i v uy e

cong

hitu han gdbm m va n phan tr? Ny

30



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
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Hoang Anh Bic

Vi du 4 (Quy tac nhan)
C6 bao nhiéu ham f : A — B véi A va B lan lugt la cac tap Qo hin v oy e
hru han gom m va n phan t(?
m Mot ham f : A — B c6 thé dudc xay dung théng qua day
m budc
= Chon mét trong n phén tii clia B 12 gid tri clia f(ax)
m Chon mot trong n phan t& clia B 1a gia tri cla f(az)
u ...
m Chon mét trong n phan tr clia B 1a gid tri cla f(a.n)
m Mdi budc c6 n cach thuc hién
m Dodécon™ham f: A— B



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
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Mét sinh vién c6 thé chon mot bai thuc hanh may tinh tir mot Ok~
trong ba danh sach tuong ing c6 23, 15, va 19 bai. Gia thiet B,
rang khdéng cé hai bai nao giong nhau. Co6 bao nhiéu cach

chon bai thuc hanh?

Vi du 5 (Quy tac cong) S



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Céc phuong phap dém
|

Hoang Anh Bic

Vi du 5 (Quy tac cong)
M6t sinh vién c6 thé chon mét bai thuic hanh mdy tinh tir mot () gpyiemincuri
trong ba danh sach tuong Ung c6 23, 15, va 19 bai. Gia thiét
rang khéng co hai bai nao giong nhau. C6 bao nhiéu cach
chon bai thuc hanh?

m C6 23 cach chon bai thuc hanh ti¥ danh sach tht nhat

m Co 15 cach chon bai thuc hanh tir danh sach thit hai

m C6 19 cach chon bai thuc hanh tir danh sach thit ba

m Do khong c6 hai bai ndo gibng nhau, s6 cach chon bai

thuc hanh 1a 23 + 15 + 19 = 57



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vidu 6

Gia sif tén cac bién trong mdt ngdn ngi 1ap trinh chi ¢ thé 1a
mot chif cai viét hoa hodc mot chir cai viét hoa theo sau bdi
mot chir s6. Gia sl ta st dung bang chii cai tiéng Anh va cac
chii sb trong hé thap phan. C6 tat ca bao nhiéu tén bién trong
ngdn ngl lap trinh nay?

Céc phuong phap dém
|

Hoang Anh Bic

Quy tac nhan va Quy tic
cong



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

, Céc phuong phap dém
Vidu 6 '
Gia sir tén cac bién trong mot ngon ng I&p trinh chi c6 thé 1a
mot chir cai viet hoa hodc mét chir cai viét hoa theo sau béi
mét chii s0. Gia sU ta st dung bang chir cdi tiéng Anh va cac S
chir s6 trong hé thap phan. C6 tat ca bao nhiéu tén bién trong e
ngdn ngl lap trinh nay?
m Mot tén bién cé dang = hodc za véiz € {A,B,...,Z} va
a€ef{0,1,...,9}
m Néu tén bién cé dang z, c6 26 cach chon gia tri clia =
m Néu tén bién c6 dang xa, ¢6 26 cach chon gid tri cla x, va
(ing v6i moi gia tri clia « ¢6 10 cach chon gid tri cla o
Theo quy tac nhan, c6 26 x 10 = 260 tén bién c6 dang z«
m Theo quy tic cong

Hoang Anh Bic

s6 tén bién = sb tén bién dang x + sb tén bién dang za
= 26 + 260 = 286



C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vidu7

Céc dich vu rut gon dudng dan (URL-shortening service) nhu bit.ly
hay tinyurl.com cho phép ngudi dung thu gon mét dudng dan dai
thanh mét day céc ky tu ngan hon rt nhiéu. Vi du dudng dan i bai
gidng nay trén trang web mén hoc https://hoanganhduc.github.io/
teaching/VNU-HUS/2023/MAT3500/Lectures/Counting_I.pdf sau
khi rdt gon théng qua bit.ly 1a https://bit.1y/3M8xJIpU

Gia st cac duding dan sau khi riit gon goém c6 https://bit.1y/ kém
theo mét chudi 7 ky tu, méi ky tu chi co thé 1a mét chi sb thap phan,
mét chit céi viét hoa, hoic mot chi cai viét thudng trong bang chir cai
tiéng Anh. C6 tat ca bao nhiéu dudng dan rdt gon?

Céc phuong phap dém
|

Hoang Anh Bic

Quy tac nhan va Quy tic
cong
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C4c nguyén ly dém co ban

Quy tic nhan va Quy tic cong

Vidu7
Céc dich vu rut gon dudng dan (URL-shortening service) nhu bit.ly
hay tinyurl.com cho phép ngudi dung thu gon mét dudng dan dai
thanh mét day céc ky tu ngan hon rt nhiéu. Vi du dudng dan i bai
giang nay trén trang web mén hoc https://hoanganhduc.github.io/
teaching/VNU-HUS/2023/MAT3500/Lectures/Counting_I.pdf sau
khi rdt gon théng qua bit.ly 1a https://bit.1y/3M8xJIpU
Gia st cac duding dan sau khi riit gon goém c6 https://bit.1y/ kém
theo mdt chudi 7 ky tu, mbi ky tu chi c6 thé 1a mét chir s6 thap phan,
mét chit céi viét hoa, hoic mot chi cai viét thudng trong bang chir cai
tiéng Anh. C6 tat ca bao nhiéu dudng dan rdt gon?
m M&i duding dan tuong ¢ng v6i mot chudi ky tu @1, . . . 27 trong d6
2, € C=A0,...,9} U{A4,....Z}U{a,...,2},1 <i<T7
m C6 |C| cach chon gia tr cho 1
m VGi m6i gid tri clia x1, ¢6 |C| cach chon gid tri cho z»
...
m V&i mbi gid tri cha 21, . . ., zs, €6 |C| céch chon gid tri cho 27
m Theo quy tic nhan, cé
|C|7 = (10 + 26 + 26)7 = 627 = 3521 614 606 208 duding dan rit
gon

Céc phuong phap dém
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Quy tac nhan va Quy tic
cong
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Cac nguyén ly dém co ban
Nguyén ly bu tru

Céc phuong phap dém
|

m Nguyén ly bu trtr (Inclusion-Exclusion Principle): (hay Quy
tac trir (The Subtraction Rule)) Hoang Anh Bitc
m C6 hai bién phap khac nhau dé thuc hién mét cong viéc
m Bién phap tht nhat cé m cach thuc hién S
m Bién phap thi hai c6 n cach thuc hién Quy i i va uy 4
m C6 k cach thuc hién dong thoi hai bién phap
m Sb cach thuc hién cong viec lam +n — k Quy o i
m Nguyén ly bu trir (Inclusion-Exclusion Principle): Cho cac
tap hitu han A, B trong d6 |A| = mva |B| =n. Taco

|AUB| =|A] +|B| - AN B



Cac nguyén ly dém co ban
Nguyén ly bu tru

Vidu 8
C6 bao nhiéu chubi nhi phan do dai 8 bat dau véi 1 hoac két
thac véi 00?

Céc phuong phap dém
|

Hoang Anh Bic

cong
Nguyén Iy bi tris

30



Cac nguyén ly dém co ban
Nguyén ly bu tru

Céc phuong phap dém
|

V|' dU 8 Hoang Anh Biic
C6 bao nhiéu chubi nhi phan do dai 8 bat dau véi 1 hoac két
thuc véi 00?

m Goi A |a tap céc chudi nhi phan do dai 8 cé dang 1xs . .. as
(bat dau véi 1) va B Ig‘a tap cac chuoi nhi phan doé dai 8 cé
dang zixs . .. x600 (két thuc véi 00)

m Tap cac chudi nhi phan dé dai 8 bat dau vdi 1 hodc két
thucvéioola AuB

m Theo nguyén ly bu trit, |[AU B| = |A| + |B| — |AN B|

m |AJ: S6 chui nhj phan d dai 8 c6 dang 15 ... zs 1a 2
® |B|: S6 chudi nhj phan d6 dai 8 c6 dang x> . .. 2600 1a 2°
® |A N BJ: S6 chudi nhi phan d6 dai 8 cé dang 1z2 ... xs00 la
25
Sb6 chubi nhi phan do dai 8 bt dau véi 1 hoac két thic véi
00la|AUB| =27 +25—-25=160

Nguyén Iy bi tris



Cac nguyén ly dém co ban
Nguyén ly bu tru

Vidu9

o} ngan hang X, khach hang cé thé st dung ma PIN (Personal
Identification Number) gdm 4 chit s6 thap phan dé truy cap tai khoan
tr mdy rdt tién tu déng thdng qua thé rdt tién. Ngan hang X dac biét
yéu cau cac ma PIN khdng thé bat dau hodc két thic vdi ba chir sb
lién tiép gibng nhau (vi du, day 7770 hoc 0111 la khéng hop 18). C6
tat c& bao nhiéu day PIN khéng hop l&?

Céc phuong phap dém
|

Hoang Anh Bic

Nguyén Iy bi tris
Quy tac chia



Cac nguyén ly dém co ban
Nguyén ly bu tru

Céc phuong phap dém
Vidu9 !
o} ngan hang X, khach hang cé thé st dung ma PIN (Personal
Identification Number) gdm 4 chit s6 thap phan dé truy cap tai khoan
tr mdy rdt tién tu déng thdng qua thé rdt tién. Ngan hang X dac biét
yéu cau cac ma PIN khdng thé bat dau hodc két thic vdi ba chir sb
lién tiép gibng nhau (vi du, day 7770 hoc 0111 la khéng hop 18). C6 Nauyen 1 bi
tat ca bao nhiéu day PIN khong hop 167
m Goi S 1a tap hop tt ca cac day PIN bt dau véi ba chir s6 glong
nhau va E |a tap hop tat ca céc day PIN két thic véi ba chir sb
gibng nhau. Tap hop céc day PIN khéng hop lé la SU E
m Theo nguyén ly bu trlr, |[SU E| = |S| + |E| — |[SN E|
m |S|: S6 day PIN c6 dang zzxy Vi z,y € {0,...,9} la 102 (c6 10
cach chon z, va u’ng vGi mdi gid tri clia x ¢6 10 cach chon v)
m |E|: S6 day PIN cé dang wyyy Véi z, yE {0,...,9} 1210% (c6 10
céch chon x, va ting véi mdi gid tri cla « ¢ 10 céach chon y)
m |S N E|: Mét ddy PIN zyzt thudéc S N E khivachikhiz =y =z
(thuéc S)vay = z =t (thudc E), nghia la x = y = z = t. MGi day
thudc S N E do d6 cé dang zzzx va ¢6 10 day dang nay (c6 10 cach
chon z)
m Sb day PIN khéng hop 1& 12 |S U E| = 102 + 102 — 10 = 190

Hoang Anh Bic



Cac nguyén ly dém co ban
Nguyén ly bu tru

Vidu 10
C6 bao nhiéu chudi nhi phan d6 dai 10 c6 chira 00000 hoc 111117

Céc phuong phap dém
|

Hoang Anh Bic

Nguyén Iy bi tris

30



Cac nguyén ly dém co ban
Nguyén ly bu tru

Céc phuong phap dém
Vidu 10 !
C6 bao nhiéu chudi nhi phan d6 dai 10 c6 chira 00000 hoc 111117
m Goi A 14 tAp céc chubi nhj phan dé dai 10 ¢ chira 00000 va B 1a
tap cac chudi nhi phan d6 dai 8 ¢6 chita 11111. AU B la tap chubi
nhi phan dé dai 10 cé chira 00000 hoac 11111 o
® Theo nguyén ly bu trlr, |AU B| = |A| + |B| — |[AN B|
m Trudc tién, ta tinh |A|. Cac chubi nhi phan d6 dai 10 ¢6 chita 00000
thudc mét trong cac dang: 00000zz7T8T9T10, 1000007252910,
$1100000I8$9I10, x112100000x9w10, CCl.CCQ.l‘g].OOOOOZ’lo, Va
©1323324100000 (I&n lwot Gng véi cac vi tri bat dau day 00000)
m Co 20 ChUOI dang 00000x6x7x8T9T10
m V6i mbi dang con lai, c6 2* chubi
m Dodb|A|=2°+5.2¢
m Tuong ty, |B| =2° +5-24
m Tap AN B c6 chinh xac hai phan t{r: 0000011111 v& 1111100000
m Do do, |[AUB|=2(2°+5-2%) —2 =222

Hoang Anh Bic



Cac nguyén ly dém co ban
Nguyén ly bu tru

Ny A Céc phuong phap dém
Bai tap 1 '

C6 bao nhiéu chudi nhi phan do dai 7 bat dau vdi 00 hodc két
thuc voi1117?

Bai tap 2

M6t chudi dbi xiing la mt chudi ky tu ma khi viét nguoc lai tir
phai sang trai thi chudi khéng thay déi. C6 bao nhiéu chudi nhj
phan dé dain la chudi doi xiing?

Bai tap 3

C6 bao nhiéu sb nguyén duong nhd hon hodc bang 1000 thda
man

(a) labdicuaT

(b) labdictaca7vall

(c) la boi clia 7 nhung khdng la bdi cda 11
(d)
(e)

Hoang Anh Bic

Nguyén Iy bi tris

d) la béi cta 7 hoac la boi cua 11
e) khéng la boi cua 7 va khéng la béi cla 11



Cac nguyén ly dém co ban
Nguyén ly bu tru

Bai tap 4

CG tat cé bao nhiéu s6 nguyén khéng vugt qud 1000 /a binh
phuong hodc Idp phuong ctia mét so nguyén duong?
Baitap 5 (x)

C6 bao nhiéu chudi nhi phan db dai 8 cé chita 000 hodc 1111 ?
(Pap an: 147)

Céc phuong phap dém
|

Hoang Anh Bic

cong
Nguyén Iy bi tris
Quy tac chia



C4c nguyén ly dém co ban

Quy tac chia

Céc phuong phap dém
|

Hoang Anh Bic

m Quy tac chia (The Division Rule): o
m M6t cong viéc co thé dugc thuc hién bang n cach Cuytho vy
m VGi moi cach thuc hién w, cé chinh xac d trong n cach thuc Nouyen 1y bu
hién tuang duang véi né Cuytocnia
m S céch khéc nhau dé thuc hién cong viéc la n/d
m Quy tac chia (The Division Rule): Néu A 1a hop clia m tap
con déi mot khdng giao nhau, méi tp con cé d phan ti,
thi m = |A|/d
m Quy tac chia (The Division Rule): Néu B la mot tap hiiu
han va ham f : A — B gan chinh x&c k phan tif clia A cho
méi phan ti clia B, thi |A| = k - | B]



C4c nguyén ly dém co ban

Quy tac chia

, Céc phuong phap dém
Vidu 11 !
C6 bao nhiéu cach sap xép cac s6 1,1,2,3,4?
m DAu tién, gia s hai s 1 1a phan biét: 1, va 1,
m C6 5! cach sap xép 5 sb phan biét
m C6 5 cach chon s6 & vi tri thit nhat ] () o e
m VGi méi s6 G vi tri thit nhat, cé 4 cach chon s6 & vi tri th hai
...
® V6i mGi s6 & cc vi tri tir thir nhat dén thir tu, ¢6 1 cach chon
SO dvitrithtt 5
m Tuy nhién, khi coi 1, va 1, la cing mét sé 1, véi méi cach
sap xép, ¢6 chinh xac 2 trong 5! cach tuong duong véi nd,
vi du
m (1,,15,2,3,4) va (2, 1y, 3,4, 1,) la twong duong: cung chi
day (1,1,2,3,4)
m (2,1,,3,4,1) va (2, 15,3, 4, 1,) la tuvang duong: clng chi
day (2,1,3,4,1)
m Do d6, sb cach sép xép cacsd 1,1,2,3,41a 5!/2 = 60

Hoang Anh Bic



C4c nguyén ly dém co ban
Quy tac chia

Céc phuong phap dém
|
Hoang Anh Bic
Vidu 12

C6 bao nhiéu cach khac nhau dé sap xep 4 nguoi ngdi quanh

mot ban tron? Biét rang hai cach sap xep la glong nhau neu

moi ngucl c6 ngudi ngm bén trai g|ong nhau va ngudi ngoi ben (19) i ovia
pha| giong nhau trong ca hai cach sap xép. Vi du, hai cach sép

x&p sau 1a gibng nhau

ny n3

Ty o

u») Ty

ns ni



C4c nguyén ly dém co ban

Quy tac chia

Céc phuong phap dém
|

Xay difng ham f tif tap cac bd 4 phan tir sang tap cac cach xép
cho quanh ban tron Hoang Anh Bic

| :

(n37n47n17n2) No Ny

v

ns

| :

(n47”17n27”3) ns ni

v

N2

30



C4c nguyén ly dém co ban

Quy tac chia

Céc phuong phap dém
|

.. < A ‘A 2 . . Hoana Anh B
Hai cach sap xép giong nhau néu khi ta xoay ban sao cho n; osna bt

nam & trén dinh thi ching giéng nhau. Vi du, cac b6 4 phan tir
sau tuang ing véi cung mét cach sap xep

ni
Quy téc chia
(nh ng, ng, 714)
(TL4, ni, na, n3) ny Ny
(77,37 Ny, Ny, n?)
(’I’LQ, ns,nyg, nl)
n3

Do dd, sb cach khac nhau dé sép xép 4 ngudi quanh mét ban

o 12 4
tronla — =6
4



C4c nguyén ly dém co ban

Quy tac chia

Céc phuong phap dém
|

Bai té.p 6 Hozing Anh Blic
Gia st hai cdch sdp xép 4 ngu'si quanh mét ban tron 1 giéng
nhau khi m6/ ngLfd/ 6 hai ngudi ngéi canh giéng nhau trong ca
hai cach sdp xép khong quan tdm la ngoi bén tra/ hay bén pha/
vi du nhu hai cdch s&p xép trong hinh sau la gibng nhau vdi gia
thiét hién tai

Quy téc chia

n ni

Ty N9

na T4

n3 ng

nhung khéng gidng nhau véi gid thiét trong Vi du 12. Trong
trudng hop nay, co bao nhiéu cdch khdc nhau dé sap xép 4
nguoi quanh mét ban tron?



C4c nguyén ly dém co ban
Quy tac chia

Céc phuong phap dém
|

Hoang Anh Bic

Bai tap 7

Gia thiét rang hai cdch sap xép la gibng nhau neu méi ngudi cé

ngLfd/ ngoi ben tra/ va nguoi ng01 bén phai g/ong nhau trong

méi cdch sdp xép

(a) CG bao nhiéu cdch khdc nhau dé sdp xép 5 ban nam va 5
ban nir ngbi quanh mét ban tron?

(b) CG bao nhiéu cach khdc nhau dé sdp xép 5 ban nam va 5
ban nir ngbi quanh mét ban tron sao cho nam va nit ngoi
xen ké nhau?

Quy téc chia



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

Hoang Anh Bic

m Nguyén ly chuéng bé cau (The Pigeonhole Principle) (hay cuy e song
Nguyén /y Dirichlet (The Dirichlet Drawer Principle)): Néu k g
la mot sb nguyén duong va cé k + 1 hodc nhiéu hon cac ooy doeia
vat thé dugc dat trong & hop, thi cé it nhat mot hdp ¢é hai  (2+)nauen i chuéng vo
vat thé hodc nhiéu hon °a”

m Nguyén ly chuéng bé céu (The Pigeonhole Principle): Néu
mot ham f : A — B anh xa mét tap hiu han A véi
|A| > k + 1 dén mét tap hitu han B v6i |B| = k, thi f
khong 1a mot don anh (Nhac lai: f 1a don anh khi va chi
khi v&i moi 1, x5 € A, néu x; # xo thi f(x1) # f(2))



Nguyén ly chuéng bb cau

| U 13 Céc phudnci; phap dém
Trong mot nhém bét ky ¢é 367 ngudi, ludn ¢é hai ngudi trong Hoéing Anh Bilc
nhém cé cung ngay sinh

Nguyén ly chudng bd
cau

30



Nguyén ly chuéng bb cau

| U 13 Céc phudnlg phap dém
Trong mot nhém bét ky ¢é 367 ngudi, ludn ¢é hai ngudi trong Hoéing Anh Bilc
nhém cé cung ngay sinh
m Mai ngay sinh (tng vGi mét “hdp”, moi ngudi ting véi mot
“vat thé”
m Dat “ngudi” vao “hdp” theo ngay sinh tuang tng
m C6 tat ca 366 ngay sinh nhat (= “hgp”) va 367 ngudi, do do ud "™
¢6 it nhat hai ngudi cé cung ngay sinh nhat



Nguyén ly chuéng bb cau

| U 13 Céc phudnlg phap dém
Trong mot nhém bét ky ¢é 367 ngudi, ludn ¢é hai ngudi trong Hoéing Anh Bilc
nhém cé cung ngay sinh
m Mai ngay sinh (tng vGi mét “hdp”, moi ngudi ting véi mot
“vat thé”
m Dat “ngudi” vao “hdp” theo ngay sinh tuang tng
m C6 tat ca 366 ngay sinh nhat (= “hdp”) va 367 ngudi, do do e 1 chutrg b6
¢6 it nhat hai ngudi cé cung ngay sinh nhat
Vidu 14
Gia sir mot ky thi tinh cac diém s6 tir 0 dén 100, va moi diém s6
déu la so nguyén. Can bao nhiéu sinh vién tham gia ky thi dé
chac chan c¢6 hai sinh vién cé cung diém s6?



Nguyén ly chuéng bb cau

| U 13 Céc phudnlg phap dém
Trong mot nhém bét ky ¢é 367 ngudi, ludn ¢é hai ngudi trong Hoéing Anh Bilc
nhém cé cung ngay sinh
m Mai ngay sinh (tng vGi mét “hdp”, moi ngudi ting véi mot
“vat thé”
m Dat “ngudi” vao “hdp” theo ngay sinh tuang tng
m C6 tat ca 366 ngay sinh nhat (= “hgp”) va 367 ngudi, do do ud "™
¢6 it nhat hai ngudi cé cung ngay sinh nhat
Vidu 14
Gia sir mot ky thi tinh cac diém s6 tir 0 dén 100, va moi diém s6
déu la so nguyén. Can bao nhiéu sinh vién tham gia ky thi dé
chac chan c¢6 hai sinh vién cé cung diém s6?
m Mdi diém s6 (ing véi mot “hdp”, mbi sinh vién tng véi mot
“vat thé”
m Co tat ca 101 “hop” (= diém sb)
m Can it nhét 102 sinh vién dé chac chan c6 hai sinh vién ¢6
cuna diém so 30



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

m Nguyén ly chuéng bé céu téng quét (The Generalized
Pigeonhole Principle): Néu N vat thé dugc dat vao k hop,
véi k 12 sb nguyén duong nao do, thi ton tai mot hop co it
nhat [N/k] vat thé

Vidu 15

Hoang Anh Bic

Nguyén ly chudng bd
cau

30



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

m Nguyén ly chuéng bé céu téng quét (The Generalized
Pigeonhole Principle): Néu N vat thé dugc dat vao k hop, Hoang Anh Bie
véi k 12 sb nguyén duong nao do, thi ton tai mot hop co it
nhat [N/k] vat thé

Vidu 15
m C6 N = 280 sinh vién trong mét I6p hoc. M6t nam c6 -
k = 52 tuan. Do doé cé moét tuan ma it nhat cau

[280/52] = [5.38] = 6 sinh vién c6 ngay sinh nhat trong
tuan do



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

m Nguyén ly chuéng bé céu téng quét (The Generalized
Pigeonhole Principle): Néu N vat thé dugc dat vao k hop, Hoéng Anh Bie
véi k 12 sb nguyén duong nao do, thi ton tai mot hop co it
nhat [N/k] vat thé

Vidu 15

m C6 N = 280 sinh vién trong mét I6p hoc. Mot nam co Nguyén f chubng b6
k = 52 tuan. Do doé cé moét tuan ma it nhat cau
[280/52] = [5.38] = 6 sinh vién cé ngay sinh nhat trong
tuan dé

m Gid tri I6n nhat cla d |a bao nhiéu dé chac chan rang phat
biéu “Trong tat ca 145 sinh vién, c6 it nhat d sinh vién sinh
ra vao cung moét thang”?



Nguyén ly chudng b6 cau

Céc phuong phap dém
|

m Nguyén ly chuéng bé céu tong quét (The Generalized
Pigeonhole Principle): Néu N vat thé dugc dat vao k hop, Hoéng Anh Bie
véi k 12 sb nguyén duong nao do, thi ton tai mot hop co it
nhat [N/k] vat thé

Vidu 15

m C6 N = 280 sinh vién trong mét I6p hoc. Mot nam co Nguyén f chubng b6
k = 52 tuan. Do doé cé moét tuan ma it nhat cau
[280/52] = [5.38] = 6 sinh vién cé ngay sinh nhat trong
tuan dé

m Gid tri I6n nhat cla d |a bao nhiéu dé chac chan rang phat
biéu “Trong tat ca 145 sinh vién, c6 it nhat d sinh vién sinh
ra vao cung moét thang”?

Trong 145 sinh vién, ¢6 it nhat [145/12] = 13 sinh vién sinh
ra vao cling mot thang. Thém vao dé, phat biéu véi d = 14
khéng dung khi cé 13 sinh vién sinh ra vao cung mét thang
va céc thang con lai mbi thang ¢6 12 sinh vién sinh vao
thang dé. Do d6 d = 13 la gia tri 16n nhat théa man dé bai



Nguyén ly chudng b6 cau

Céc phuong phap dém
|

Vll du 1 6 Hoang Anh Buc
Ching minh rang trong mot tap n + 1 s6 nguyen du’dng bt ky
nhd hon hodc bang 2n, ton tai mot s6 1a uéc clia mot s6 khac oo

trong tap dé Nauyén b N

Nguyén Iy chudng b
cau



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

Hoang Anh Bic

Vidu 16

Ching minh rang trong moét tap n + 1 sb nguyen duong bat ky

nhd hon hodc bang 2n, ton tai mot sb 1a uéc clla mot s6 khac

trong tap do

m Viét c4c sb trong n + 1 sb nguyén duong S

ai,as,...,an,a,,1 dudi dang tich cia mét iy thira cla 2 cau
va mot sb nguyen duong Ie nghia 13, a; = 2%¢; trong dé
b; > 0va ¢; < 2n 1a mdt sb nguyén duong 18, véi
1<i1<n+1

m C6 tbidan sb ‘nguyén duong 1é nho hon 2n. Do do, theo
nguyén ly chudng bd cau, ¢é hai sb ¢;, c; thda man
c-—cj,vdllgz i<n+1

m Suy ra, a; = 2%¢; va a; = 2% ¢;. Do d6, néu b; < b; thi
a; | a; va ngugc lai thi a; | a;



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

Vidu 17
Moi day s6 gom n? + 1 s thuc phan biét c6 mét day con gom n + 1
phan t& va la day thuc su tang hoac thuc sy giam

Hoang Anh Bic

b tr

Nguyén ly chudng bd
cau

30



Nguyén ly chuéng bb cau

Vidu 17
Moi ddy s6 gom n?2 + 1 sb thuc phan biét cé mét day con gdbm n + 1
phan t( va la day thuc su tang hoic thuc su gidm
m Goiday ay,ay, ..., an241 1a Mot day gém n? + 1 s6 thuc phan biét.
V&i méi k € {1,2,...,n2 + 1}, goi (ix, di) 1a mot cap sb tuong (ing
VGi ay,, trong d6 iy, 13 d6 dai clia day thuc su ting dai nhat bat dau
t ag, va dy, 12 d6 dai cla day thuc su gidm dai nhat bat dau tr ay,
m Gid st khdng cé day thuc sy tang hodc thyc sy gidm nao ¢
n + 1 phan t0, nghia 1, 1 < iy, d, < n. Do d6, c6 t6i da n2 cap
m Theo nguyén ly chudng b cau, ton tai s, ¢ € {1,2,...,n% + 1}
thda man (i,, d,) = (ir, d;). Khdng mét tinh téng quat, gia st s < ¢
m Do cdc phan t& trong day déu phan biét, ta ¢6 a, < a; hodc
Qg < Qg
m Néu a, < a,, ta c6 thé xay duyng mét day con thuc sy tang bat dau
tlr as gOM is + 1 =4, + 1 phan t bang cach lay as va day thuc sy
tang bat dau tir a; co 4, phan t&. Diéu nay mau thuan vdi dinh nghia
cua s
m Tuong ty vbi as > at

Céc phuong phap dém
|

Hoang Anh Bic

Nguyén ly chudng bd
cau



Nguyén ly chudng b6 cau

Ny A Céc phuong phap dém

Bai tap 8 \

Gid st mét ngan td chi cd hai loai tat mau den va trang, méi )

loai ¢d 12 chiec. Mgt ngudi lay tat trong ngan td mét cdch ngau

nhién trong bong toi

(a) Can lay bao nhiéu chiéc tat dé chic chan cé mot déi cung
mau? hai déi cung mau?

(b) Can l4y bao nhiéu chiéc tat dé chac chan cé mot déi mau
den?

Hoang Anh Bic

Nguyén ly chudng bd
cau

Baitap 9

Chiing minh rang trong mét nhom 5 s6 nguyén bat ky, ¢é hai s
nguyén co cung so du khi chia cho 4

Bai tap 10 (x)

Chiing minh rang vGi bat ky cach xép 5 ban nam va 5 ban nir
ngéi quanh mét ban tron, luén tim dugc mét ban ngéi gita hai
ban nam



Nguyén ly chuéng bb cau

Céc phuong phap dém
|

Bé.l tép 11 Hoaing Anh Bitc

(a) Cthng minh rdng néu 7 sb nguyén dugc chon tr tap
{1,2,...,10} thico it nhét hai cap trong s6 céc sé dugc
chon c6 téng bang 11. Néu ta chon 6 sé nguyén thay vi 7
thi két luan trén con diing khéng7
(b) Cén chon ra it nhat bao nhiéu sé tir tap {1,2,3,4,5, 6} de (@) Nauyen 1 ohueng o5
chdc chdn rang trong tap cdc s6 da chon cd ha/ s6 co téng
bang 77?

Bai tap 12 (x)

Chttng minh rdng trong mot nhom n nguoi (n > 2) co it nhéat
hai ngudi co cung s6 ngu'di quen biét trong nhém

Bai tap 13

Chitng minh rdng trong mot nhom 6 ngudi bét ky, luén co it
nhat ba ngudi déi mét biét nhau hodac déi mét khéng biét nhau
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