PHUONG PHAP DEM

e Phép dém
e Gidi tich to hap

e Nguyén ly chuong bo cau (Pigeonhole principle)



PHEP DEM

e Nguyén ly cong
e Nguyén ly bu tru

e Nguyén ly nhan



NGUYEN LY CONG

e NEu mot qua trinh co thé thuc hién bang hai giai doan
loai trir [an nhau, sao cho cé m cach dé thuc hién giai
doan 1 va cd n cach dé thuc hién giai doan 2. Khi do co
n+m cach khac nhau dé thuc hién toan bd qua trinh.

e Phat biéu dua trén ly thuyét tap hop

« |AUB|= |A|+ |B|NEUANB = @
= |A; UA, U... VA |=|A|+]A|+...+|A | NEUANB =, i=]




NGUYEN LY BU TRU

e Cho hai tap hiru han bat ky, khi do
|AUB|= |A|+ |B|-|A " B

e N&u B c A Thi |A|= |B|+ |B|



NGUYEN LY NHAN

o NEu mot qua trinh co thé thuc hién theo hai giai doan lién
tiép, sao cho cd m cach dé thuc hién giai doan 1 va moi
lua chon trong giai doan 1 déu c6 n cach khac nhau dé
thuc hién giai doan 2. Khi d6 ¢ mn cach khac nhau dé
thuc hién toan b qua trinh.

o Tong quat: Néu moi thanh phan a; clia bd cé th( tu' k
thanh phan (a4, a,, ..., a,) co0 n; kha nang chon (i=1,...,k)
thi s6 b0 sé dudc tao ra la tich s6 cua cac kha nang nay
Ny. Ny...Ny.



NGUYEN LY NHAN

e Hé qua: |A;x Aox... xA,| =|Ax |Ay]x... x|A,]



NGUYEN LY LY NHAN

e Vi du Co6 bao nhiéu xau nhi phan do dai 10 hodc la bat
dau bang 00 hodc la két thidc bang 11
e Giai Chia tap B cac xau can dém thanh hai tap B,, B,
= B,={00b;...b;y}, = |B;| =28 (ap dung nguyén ly nhan)
« B, ={b,...bg11}, = |B,| =28
= B, n B, ={00bs...bg11}, = |B; N B,|=2°
> Ta 6 |B|= |B,|+ |B,|-|B; n B,| =28 + 28 -26 = 448



GIAI TICH TO HOP

Chinh hgp

Hoan vi

T6 hgp

Chinh hgp va t6 hap lap



CHINH HOP

e Mot chinh hgp chap k cua n phan t, la mot bo co thir tu gom k
thanh phan lay tu' n phan tor da cho, cac thanh phan khong
dugc lap lai

e MOt sO chinh hgp chap 2 cua 3 phan tu ay, a,, a5 la

(a1, @3), (a1, @3), (a3, a3), (a3, @3), ...

e CAb thé coi mot chinh hgp chap k cta tdp S cé n phan tr la mot

cach sap xép co th( tu k phan tir ciia n phan tir cta S



CHINH HOP

e Pinh Ly S6 chinh hgp chap k cia tap S c6 n phan tIr la
Ak = n(n-1)(n-2)...(n-k+1) = n!/(n-k)!

e Chirng minh Giasu'S = {a,, a,, ..., a,}, mot chinh hgp chap k
cua n phan tircuaScédang (ry, ry, ..., 1), I; €S. Hon nira theo
dinh nghia thi

> r; cO thé chon n cach (gia tri)

> r, cO thé chon n-1 cach, vi khdng dudc 18p lai gia tri cta ry wv..

> 1, cO thé chon n- k+1 cach, vi khdng dugc Idp lai gid tri cla ry,
Y O

> Vay theo nguyén ly nhan so bo (s6 chinh hdp) la n(n-1)...(n-k+1)
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CHINH HOP

e Vidu Co 8 VDV chay thi, ngudi thang cudc dugc trao huy
chucng vang, ngudi vé dich thir hai dugc trao huy chucng bac,
ngudi vé thi ba sé dugc nhan huy chucng dong. Hoi co bao
nhiéu cach trao bo huy chuong nay, néu tat ca cac két cuc cudc
thi déu co thé xay ra.

o Giai MOt két cuc dé trao huy chuong la mot bo ba (A4, Ay, As3)
trong do 2, la nguGi nhan HCV, X, la nguGi nhan HCB va A5 la
nguGi nhan HCD. RO rang A; # A;. Nhu vay mot két cuc la mot
chinh hdp chap 3 cua 8. S6 cac chinh hgp nay la s cach trao
bo huy chucng. Nghia la 8.7.6 = 336.
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HOAN VI

MOt hoan vi clia n phéan tir la mot cach sap xép co thir tu
cua n phan tu do
MOt sO hoan vi cua bon phan tur' 1, 2, 3, 4 1a

1234, 1324, 1423,....
Lu'u y Mot hoan vi cla n phan tlr cling cd thé coi la mot
bo co thir tu gom n thanh phan lay tu' n phan t&r da cho
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HOAN VI

e Dinh ly S6 hoan vj cua n phan tur, ky hiéu p,, la
P, = n(n-1)(n-2)...2.1 = n!
e Chirng minh R0 rang hoan vi la truGng hgp riéng cua
chinh hgp nén
P, = A", = n(n-1)(n-2)....(n-n+1) = n!
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TO HOP

Mot t6 hap chap k cta n phan tdr, 1a mot bd khdng co th(r
tu’ gom k thanh phan khac nhau lay tuU' n phan tir da cho

NGi cach khac mot to hap chap k clia n phan tdr la mot tap
con k phan tU cta né
MOt s6 tO hgp chap 2 cda tap 3 phan tr ay, a,, a; la

{all a2}l {all a3}l {aZI a3}
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TO HOP

e Pinh Ly S3 td hop chap k cua tap S cd n phan td, ky hiéu
Ck, la Ck. = n!/[k!(n-k)!]
e Chirng minh bém Ak thong qua Ck,
= Chon tuy y mot t0 hgp chap k cta n, s6 cach chon nay la Ck,
» Vi moi t& hap {by, b,, ..., b} chdp k clia S, s& cd k! chinh
hdp chap k cua n tuong Ung
= Theo nguyén ly nhan suy ra Ak = Ck_k!
= Vay Ck = Ak /k! =[n(n-1)...(n-k+1)]/k! = n!/[k!(n-k)!]
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TO HOP

e Hé qua

= Ck = C .k

= Ck =C 1+ C_% n>k>0
e Chirng minh ?
e lWuyCl= C, =1
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TO HOP

e Vidu 2 Gia sir mot td bd mdn cé 10 nam va 15 nir. C6
bao nhiéu cach chon hoi déng cham LVTN gom 6 Uy vién
trong do6 s6 Uy vién nam bang s6 Uy vién ni.

e Giai Mot h6i dong gom 3 nam va 3 nir

= SO cach chon 3 nam trong 10 ngudi la C3,,
= SO cach chon 3 nif trong 15 nguGi la C3c
= Theo ngyén ly nhan, s6 cach chon HD la C3,,. C3,:=45600
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CHINH HOP VA TO HOP LAP

e Chinh hgp lap
e T6 hop ldp
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CHINH HOP LAP

e MOt chinh hdp lap chap k cia n la mot bo co thir tu gom k
thanh phan lay tu' n phan tir da cho, cac thanh phan co
thé dugc 13p lai

e MOt sb chinh hgp Iap chap 2 cua 3 phan tir ay, a,, as la

(all al)l (all aZ)I (all a3)l (aZI a3)l
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CHINH HOP LAP

 Dinh ly S8 chinh hgp 13p chap k clia n, ky hiéu Ak, 13
Ak = nk
e Chirng minh Xét tap S gobm n phan tu. Mot chinh hgp lap
chap k cua n phan tir cua S la mot bo (ay, a, ..., @), a; €
S. Nghia la mot phan tUr cia tich Descartes SxS x... x S =
Sk
o VAy Ak = |SxS x... x S|= |Sk|= nk
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TO HOP LAP

e MOt t6 hap I3p chap k ctia n la mét bd khdng cé th(r tu
gom k thanh phan lay tu' n phan tu da cho, cac thanh
phan cd thé dugc I3p lai.

e MOt s6 td hgp 18p chadp 2 cua 3 phan tir ay, a,, a5 la

(a4, a1], [ay, @51, [a3, as], [a4, @5], [a4, a3], ..
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TO HOP LAP

e Vidu 1 Co bao nhiéu cach chon 5 t& giay bac tu mot két
dung tién gom nhirng to 10$, 20$, 50% va 100$. Gia su,
th(r tu ma cac td tién dugc chon khong quan trong, cac to
tién cung loai la khdng phan biét va moi loai cé it nhat 5
td.

e Giai?
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TO HOP LAP

e Giai Gia sur két co 4 ngan, moi ngdn dung 1 loai tién

10$ | 20$ | 50% | 100%
e MOt cach chon 5 td tién cd thé 1a:

X X % ‘ X ‘ x  Ung VGi {py, Pz, P4 Pes Ps}
Pi P2 P3 P4Ps Ps P7 Ps

e Suy ra mot cach chon la mét td hgp chdp 5 cia 8. Vay sb
cach chon 5 to giay bac la C>5 = 8!/(5!.3!) = 56

23



TO HOP LAP

e Dinh ly S6 t8 hop I8p chap k clia n phan td, ky hiéu C«,
Ié ﬁn = Ckn—1+k

« Chirng minh Moi t6 hgp 1&p chap k clia n tuong &’ng Vi
cach chon k vi tri trong k+ n-1 vi tri. Trong dé n-1 vi tri
con lai biéu dién cho cac vi tri (vach ngén) phan cach n
phan td (loai phan tr) cua tap da cho. Vay s6 to hgp 1ap
chap k cua n la

k — Ck
Cn_Cn—1+k
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TO HOP LAP

e Vidu 2 Tim s nghiém nguyén khong am cua phuadng trinh:
X+ X+ X3 = 11
¢ Giai Moi nghiém la mot bd (x,, X,, X3) sao cho
X;+ X5 + X3 = 11
> Suy ra, moi nghiém tuong (tng véi mot cach chon 11 phan
tr tu 3 (loai) phan tr, khong thir tu, khong phan biét
> VAy s6 nghiém nguyén [a Cl1; = Cll,; = 13.12/2=78
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NGUYEN LY PIGEONHOLE

e Pinh Ly 1 Néu co khong it han k+1 vat dudc dat vao k hop thi
ton tai mot hop chira 2 hoac nhiéu hon 2 do vat

e Dinh ly 2 (Nguyén ly Dirichlet tdng quat) Néu cd N do vat dugc
dat vao trong k hop thi ton tai mot hop chira nhiéu han hodc
bang [ N/k | vat
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NGUYEN LY PIGEONHOLE

e Vidu 1 Can phai cé t6i thi€u bao nhiéu sinh vién ghi tén vao
I6p Toan rdi rac dé chac chan cd it nhat 6 ngudi cung diém thi
(thang diém 10)

e Giai Goi sO SV dang ky la N. Theo NL Dirichlet ta co

> [N/111> 6
> 6 <[N/11] < N/11 41 = 5 < N/11 = N > 55
e Vay tdi thi€u phai c6 56 ngudi dang ky
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