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TOM TAT : _

Nguvén Iy b trir tong quat cd rat nhidu tng dung trong cac bai todn so cap, céc bai todn rod rac. I;fng dung manh nhat cia nguvén [V nav 1a giai quvét
diroc bai toan dém sé toan anh tir tip c6 m phan tir dén tip cd n phan tr va bai todn ngwdi dira thr. Mot s6 bai toan trong cac kv thi toan quoc té ciing giai
dirgc bang phwrong phép nay.

Bai bdo nay nham néu ra nhitng trng dung nhim giai quyét diroc mdt sd bai todn quan trong do.

ABSTRACT :

The general compensative, suctractive principle has many uses in elementary and discrete problems. The strongest use of this principle is soking the
counting surjective problems from the set which has m elements to n elements and caterer problems. Some problems in the International Mathematical
Examination, have been solved by this method.

This artical shows all the uses to solve some of these unportant problems.

1. MG PAU:

‘\«“[::rt 5n::+ bai todn thirc t& va cdc bai toan thi hoc sinh gioi toan qunn: va cac bai todn thi Olimpic todn qudc té thirong rat kho d6i véi hoe sinh vily dola
cac v thuvét tong quai chira diroc trang bi day du. nhu*ng trng dung sau sdc chra diroe thict ké trén dién rong. va cac g dung cua nguyén I¥ bu trir tong quét
thircmg chira dircc phD bitn. Qua phan nay tic gia muon néu lén dirge nguvén I¥ d6 va céc trng dung.

2. NOI DUNG : CONG THU'C BU TRU TONG QUAT

Gia sie A, I tap con chiva céc phin tir c6 tinh chét P.. s5 cac phin tir c6 tht ca céc tinh chit BB, P, dwoc kihiduta V\BE F | Vid céc dai
hrong trén qua cac tap hop ta co :
4 N4 .4 |=N(RP R

Néu s6 céc phan tir khong co tinh chat ndo trong so n tinh chat P,.P,, . P dwockihicula N(RP,...P,) va sb céc phan tir trong tip hop d cho 14
N. thi ta suy ra rang -
N(BP. P)=N-

Mat khac, theo nguvén Iy bu tnr.

s h.-'.:‘i: u'.-.h.-'.:‘iﬂ = Z "ii T Z .:‘i:- )
10 1<ie;%n
+ ¥ l4n4 n +(-)" 4 N4 N
ISk jekin ’
Do do,
N(BE B)=N-J N(E} 5 N(EF)
’ ] 1€i€n 1gicjén
> N(BRR)+.+(-1)N(RE.PB)
i j<kin o
I;‘-’ﬂg dung dau tién 14 tim s6 nghiém nguvén cua phwong trinh vé dinh nhidu an.
Baitoin 1 :

Phirong trinh - x; + x, +x, =11
C6 bao nhiéu nghiém nguyeén, trong d6 x,, x, va x; la cac s6 nguvén khong amvéd x4 =30 =4 va 5 =6 7
Lai gidi
Goi nghiém c6 tinh chat P, 1a x; > 3. c6 tinh chat P, 1a x, > 4 va tinh chat P; Ia x, > 6. Khi d6, s6 nghiém thoa céc bat dang thire % =3.2, =4 va
x; =6 bang -
N(RPE)=N-N(R)-N(B)-N(B)+N(ER)
+N(RB)+N(BR)-N(RER)
Mataco:
N = (téng sb nghiém ) = Cily, =78
NP, = [:EDIlgl'ﬂE]Il‘irD'lxl =4y= (5,1, =36
N(P,) = (s6 nghitm v Xy 2 8= G w5l =28
NP, = (s6 nghiém v . P C;_q_l =15
N(P,P,) = (s6 nghiém véix, = 4vax, = 5)= Ciy; =6.
N(P,P,) = (s nghiém véix, = 4vax, 2 7) = Ciloy =1.
N(P,P,) = (sb nghiém véix, = S vax; = 7) = 0.
N(P,P,P,) = (s6 nghiém véix, 24, x, > Svax; 2 7) = 0.
Do do -
N(BPP)=78-36-28-15+6+1+0-0=6

K ét nan : Vay s6 nghiém nguyén cna phwong trinh trén 13 6.

Bai toan dém so toan anh tir mot thp co m phan tir dén mot tp c6 n phan tir ciing dirge gial quvet tron ven san day.
Bai toin 2 :

Gia sir m va n 14 2 s& nouvén dwrong véi m > n Khi 46, s0 hédm todn Anh tir thp m phan tr dén thp n phan hr béng
2 = Ci(n=1) + G (n=2)" — (1)

L giai

Goi A 13 sb toan anh tir m phan tir vao n phan tir.
Vi E[1 n]ﬁ.,_. lﬂlueuA 1a 56 toan danh fma Va e M, fla) #i.
Trong dé, M = tip m phan tr.
N = tip n phéan tir.
Khi d6, néu goi S 1a thp hop tat ca cac anh xa tir M vao N thi -

R

| )4

£l
Dé thay rang, s6 dnh xa ngau nhién tir x phan tr vao v phan tir 1a v* (D4 chitng minh trong tap chi Khoa hoc va Céng nghé so 3/20/07).
That vy : Phan tr thie nhat c6 v kha néng nay sinh anh xa vao tap v phan tir. Cir nhir vay. x phan tir s& c6 v* anh xa tir x phan i vao v phan te.

Do dé, |[S|=n".|4|=(n-1)"

H - N 1 .
4,0 4;|=(n~2)" (cic 4nh xa tir m phin tit vio n - 2 phin ti).

A

-bl-

Twrong tir, "i:'_ ﬁ"{.‘: ﬁ'---ﬁ"‘% |=[”_‘ﬂm v 1 Eil -t:i2 i -t:ik':_in_
Tir d6.
U4[=Z@#-)"- ¥ a-2"+.+(-)" F [#-(=-D)]
ful ful 1% <i %0 15 i %R
= b B i ) W ) i G
Vay, [4|=n"-CL(n-1)"+C2(n-2)" +..+(-1)" C*'1"
Bai toin 3 :

S6 mat thir e cua mot thp gdm n phan tir bing.
1 1 i 1
D, = nl[l——+— —+ +(-1) —}
g 3 7!
(Mot mat thir tir 1a mdt hodn vi coa n phan tr ma khong c6 phan tr ndo giir nguvén thir i ban dau cia nd).
Li gidi
Gia sir mét hoan vi c6 tinh chat P, néu n6 khéng lam thay déi vi tri ctia phén tiri Vi €[L7n]nZ

Diéu nay cé nghiala 2, =N A5--F, )
Th&n nguven Iy bu tnr ta co :
,=N-Z N(B)+ 3 N(EE)- T N(EER)
1%ic j&n ic jekén o
+ .. +(—1] N{BE.F)

Trrdc hét, tha} ngay rang N=nlviNIla tﬂng so cac hoan vi cia n phan tr. Ciing nhir vy, N(P. J=(n- 1)
Va mot cach tong quat, ta co -

N[RE-.-R ]=[n—m]! '*:”mE[er]ﬁ.E

Vi day la hoan wi gnr nguyen m phan tir 4. by, ... i V@ (n - m) phan tir con lai co thé sap xép tiy V.
Laicéd €, céch dé chon m trong s6 n phan tir nén ta cé -
>  N(BR.B)=CI(n-m)
1€ iy _€i En '
Do do,
D,=n-C:(n-)1+C2(n=2)—_+(-1)" .C*(n—n)

=rz——l!(Hﬂiljl_[ﬁ—ljl+2”:+lzjl|:ﬁ_jj!_____H:_IJHLI

| . 1
=n![1——+———+___+[—1j“—}
a2 Al nl .
Sau khi d3 giai quvét dwroc bai toan 3 ching ta cé the giai quyet bai todn ngirdd dira thir vE xdc suat nhir san.
Bai todn 3’ :
Coénlathir van phung bi ghi 5;311 dia chi. Bo ngau nhién cac thir vao céc phong bi sao cho méi phong bi chi chira mdt the. Hoi xdc suat dé Xay ra moi

14 thir déu cho vao phong bi sai dia chi cia nd 1 bao nhidu ?

Lai giai.
Dé thay rang so cac cach xeg thir vap phong bi sao cho moi thir déu cho vao phong bi sai dia chi cua né bang D, . con s tat ca cdc cach xép thw vao
phong bi bang n!. Do dé xdc suat P can tim bang.

P:ﬂ :1_l+i_i +___+|:_1jﬂl
nl 1 2 3 !
Tiép tuc ching ta vén c’fung nguyen Iy bu trir tnng quat dé giai mot so dé thi todn quoc t& (IMO) va dé thi cho hoc sinh giai toan cia mot s6 mrde.
Bai todn 4 : (Chnﬂ hoc sinth gioi toan Trung Qudc ”DD—U

Cho cac so nguyén dirong k. n thoa man dieulﬂen =k —k+1. Gia s ntap

A1= A} .. A thoaman dnng thod 2 didu kigén.
i) ;it-r:ﬁ: Vie[Lu]nZ

if)

"ii UI"{J'|:2}E_1 I":"ll.h.'"-E[l:H]"'“‘.E vai<j
r - = ] ] = U"{L
Hay xac dinh so phan tw cuatap 7 7
Lo giai :

A4ud|=

4

+|4

R .:‘I_I: T .:‘.I. )

Taco:

A.M

Nén tir i) va i) suy ra: J|=1Vije[Lu]nL.i<j (%

A4

Xét tap bat ki, chang han A | tir (¥) 6 =1 Vie(La|nZ

Vi 41| =k nén theo nguyén Iy Dirichlet phai ton tai it nhat mét phan tir a €A 1a phan tir chung cua khong it hon m trong so cac tap Ay, A, .., A_véi
n—1

m=> ——=k—1

k Sl

Gia sir ngwroc lai, moi phan tr cua A, dén khong thudc qua m trong s6 cac tap

n—1 [ n—-1)
e ew (. E [!E[ljﬁ;—].ﬁ.'_ﬂ] . ia n .m|'i A 2 £ v o.m
A, A A Vi I . Tir (*) suy ra moGi “: 4| : 'L ) trong tng véi khong qua | k& ) tap khéc nhau trong so cac tap A, A,
1
Z k+l=n

A . B&ivay, s6 céc tp di cho sénho hon [

Néum <n- 1, thi s& ton tai 4;(J€[Ln]n E,I ma a khéng thudc A, Ki hidu phan e chung duy nhat cia A VoA bang b, véi A, (1 =t =m) bang
a.. Khi do.

Vi E[1=m]f'“.3= a, #bva Vi, se [1=m]ﬁ.3= s<t st =a #4;

That vay, nen 3t (1<t<m) ma a, =b, thi A, va A, c6 it nhat hai phan tir chung 13 a va a,_, nén méan thuan véi (*). Nen 3st (1<st=m) ma a,_ = a nhieng
a, =a, thi A, va A, co it nhat hai phan tir chung la a va a,_ nen mau thuan (¥).

Do d6, A; chia it nhét m + 1 phén tir khac nhau : 5. ;.4 .- dy A|=m+1>k Man thdn pia thidt ).

h

Na={a}

Boivay.m=n-1va

Vi E[l I"‘3]"“-==- dung EI debuhleu cac phanhrldlacawaﬂluncﬂ

|’ i
nghia la : 4, e -4 =---=‘I.&-1}.

Khido, Vi.j(l1=i.j c_in_] néu i+ j thi vee[Lk)nZ. aizal
Tht vay. gia st 3ij € [l.n] A Z mai+jnhumg V7€[LE)NEZ, a =a tiA v A, c6 it nhat 2 phan tir chung [ a va a; . mau thudn (*).

Nhrviy, Vije [l.a]n 7 .ij. A;nd;={a}

04 = J|4 \{a}|=n(k-1)+1

ful fe] €

H

Do do

Bai todn 5 : : (IMO - 1989)
Mot hoan vi {x;. X;. ... Xy _} cia tp hop {1. 2. . ... 2n}. n nguvén dwrong. diroc goi la 6 tinh chat P néu |3'C; _3"5;_1|= 7 v it nhat mot gid tri

i €[L27)NZ  Chirng minh ring véi mai s6 n, s6 hoan vi c6 tinh chét P 16n hon s6 hoan vi khéng c6 tinh chit P.
L giai :
PatM={1.2. .nn+1n+2 .. 2n}
Goi A, la tap tat ca cac hoan vi cua M sao cho trong cac hoan vi do, hai phan tr k va
k + n ditng ké nhan 7k € [Ln|nZ
Goi A 1 thp tat ca cdc hodn vi co tinh chét P.

A= CJ‘{:;-

Suy ra : i1

A=T |4~ T |4andl+

Do do: 1<k 2n Kkhn 1k e mn

A nA,nA4|+

Vi day 1a tong cac so hang cua dayv don diéu giam va dan dau nén suvra -

A|z Z ‘{.tl_ A ﬁ"‘;’z|
1=ksn 15k itn
Ngoaira, ta co:
A |=2(2n-1)! e A, A =4(2n-2)
-1 2 27)!
A= @n-2)| 21(20-1) "D 4 | 202 2n— 215 )
Vay 2 -
3. KETLUAN :

Bai bao nay néu 1én dwdng céng thirc bil trir tong quat cd thé giai dwoc rat nhidu bai toan roi rac. dang khé va mot sb bai todn thiec té thirdng gap doi
hic Iy giai ching thiromg khong dé dang.
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