BAI TAP TACH TO HQP

Caul. C62012 con tho nhot trong 1006 chudng, mdi chudng c6 dung hai con. Sau méi
ngay nguoi ta lai thay d6i vi tri cia tho sao cho khong c6 hai con tho nao da nam
chung chuong nhimg ngay trudc d6 lai nAm chung chudng thém mot lan nita.
Hoi c6 tdi da bao nhiéu ngay lam dugc nhu vay?

Cau2. Cho n diém trong mat phang, voi n > 4, trong s6 d6 khong c6 ba diém nao thang

t(n 3)(n—4)
2

hang. chtrng minh rang c6 it nha tr gac 10i tao thanh c6 dinh nam

trong s6 n diém di cho.

Cau3. Cho nhi thirc (1+2x)", blet rang C.  +C2 +--+C.  =2"_1, (n nguyén
duong). Tim s6 hang c6 hé s6 16n nhit trong nhj thirc?

Caud. Timhé sb cua x’ trong khai trién da thic (2-3x)" trongdonla s6 nguyén duong

+C 4 C2 21024 (CF 14 s6 cac td hop chap k ciian

2n+1 2n+l

+C?

2n+l

thoa man: C,
phan tir).

Caus. Tucacsd 1,2,3,4,5 cothé lap duoc bao nhiéu sb tu nhién c6 5 chit sd, trong
d6 chir s6 3 ¢6 mit ding 3 lan, cac chit s6 con lai c6 mit khong qué mot lan.
Trong cac s6 tu nhién noi trén, chon ngﬁu nhién mot sb, tim xac suit dé sd duoc
chon chia hét cho 3.

Cau6. Trén bang 6 vudng 3x3, ngudi ta dit mot s6 vién soi sao cho mdi 6 vudng co
khong qua mot vién so6i. Vi mdi cach dat ta cho tuong tmg véi s6 diém bang
tong so : cac hang, cac cot, cac dudng chéo chira s6 16 cac vién soi trén do. Bang
khong c6 s6i ing v6i 0 diém.

a) Ton tai hay khong cach dit soi sao cho 6 chinh giira bang khong c6 soi va sb
diém tuong (mg v6i cach dat do 1a 8.
b) Chu’ng minh rang sO cach dat so1 voi diém so 1a mot s chin bang s cach
dit soi voi diém s6 13 mot sd 1é.

Huéng din giai

a) Gia str 6 chinh giira khong c6 soi va diém sd cua cach dat 1a 8. Nhu vay 3
hang, 3 co6t va hai duong chéo déu co mot sb 1¢ vién soi. Goi a, b, ¢, d 1a sb soi
trong cac 6 nhu hinh vé, a,b,¢,d €{0,1}. Khi d6 cac 6 ddi xing véi a, b, ¢, d qua
tam s& ¢6 sb soi tuong ung 1a a',6'.c',d' sao cho a+a'=b+b'=c+c'=d+d'=

a b c
0 d

T d6 (a+b+c)+(a'+b'+c')=3 suy ra mot trong hai tong a+b+c hoic
a'+b'+c' 1a mot s6 chin. Khi 6 dong tht nhét hodc dong th ba c6 tdng s soi
la mot s6 chan, mau thuan voéi gia thiét ban dau.

Vay khong ton tai cach dat soi théa man di€u kién bai toan.
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Cau 7.

Cau 8.
Cau 9.

Cau 10.

Cau 11.

b) Ta goi hai cach dat séi 1a lién hgp véi nhau néu 6 trén cung bén trai cua
ching c06 s0 so1 khac nhau va céc 6 con lai tuong img c6 so soi nhu nhau.

a b c ; b
f e d a ¢
b : f 0 d
g ! g | h | i
(B) (B)

Nhu vay, cac cach dat soi chia thanh tirng cdp doéi mot lién hgop véi nhau.

Xét hai cach dat lién hop voi nhau (B) va (B’). Tong s6 s6i ¢ dong 1, c¢ot 1 va 1
duong chéo ca hai bang doi mot khac nhau vé tinh chén 16. Cac dong, cot va
duong chéo con lai cta hai bang c6 s6 so6i nhu nhau. Do d6 diém s6 cta ( B) va
(B’) khac nhau 3 don vi, suy ra s6 diém ctia ( B) va (B”) ¢6 tinh chin 1¢ khac
nhau.

Vay hai cach dat 1ién hop voi1 nhau, mot cach xép c6 diém sd chén, cach dat
con lai ¢6 diém sb 1a mot s6 1é suy ra diéu phai ching minh.

Cho céc chirs6 0, 1,2,3,4, 5.

Co thé 1ap duoc bao nhiéu s6 tw nhién c6 5 chir sd khac nhau tir cac chit sb
trén.

Tinh tong cac chit s6 1ap duoc.

Giai phuong trinh: Cj, +C};* =2C};".

Cho tap hop X ¢6 2016 phan tir. Chon ra 64 tip con X, X

29°9
tap con déu chira nhiéu hon 1008 phan tir). Chirng minh ton tai tap con 4 ciia X

X,, cta tap X (mdi

¢6 sb phan tir khong vuot qua 6 ma AnX, =3, voi i=1,64.
Nhiing 6 cta hinh vuéng kich thude 7° 7 dugce t6 bang hai mau. Chting minh
rang ton tai it nhat 21 hinh chit nhat v6i dinh ciing mau va cac canh song song
v6i cac canh cua hinh vuong. i
) Hudng dan giai , ‘

Ta cho mau duogc t6 1a trang va den. Lay mdt hang bat ky, ta gid str ton tai k 6
den va 7 —k 6 trang. Khi d6 tén tai C} + C> = k*- Tk+ 21* 9
Ciap 6 cung mau. VAy ton tai it nht 7.9 = 63 cip 6 cing mau trén cing hang.
Tiép theo ton tai C? = 21 cgp cot. Suy ra ton tai 21.2 = 42 t6 hop cta mau va
cap cot.
Vi t6 hop i= 1;24, gia st ton tai ji cdp trong cting mot t6 hop, thi ton tai it
nhat
ji — 1 hinh chir nhat cho t6 hop nay. Vi tong cua ji it nhat 1a 63 nén ton tai it

49
nhat § (ji- 1)® 63- 42=21

=1
Vay tdn tai it nhat 21 hinh chit nhét thoa mén yéu cAu cua bai toan
Cho tap hop 4 = {1;2;..;2013}. Can phdi loai khéi 4 it nhat bao nhiéu phan tir dé
tap hop con lai c6 tinh chat: Khong phan fir nao bang tich cua hai phan tir khac.

Huwdéng dan giai
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Loai khoi 4 tap hop {2;3;...;44}, tap nay co6 43 phan tir. Khi d6 tap con lai 13
{1;45;46;...;2012;2013} . R0 rang tip nay théa man yéu cau: Khong co phan tir
nao 1a tich cua hai phan tir khac.

Ta s& chirng minh moi cach tach khoi 4 mot tap hop c6 nhiu nhét 42 phan tu
déu khong thoa man yéu cau dé bai. 0.5 d

That vay xét cac bo ba sau (43 bd ba):

2,87,2.87

3, 86, 3.86

4, 85,4.85

44,45, 44 .45

Xét ham s8 £(x)=x(89—x) véi 2<x<44.Tacod fi(x)=89-2x>0,V2<x<44.
Vay / 1a ham dong bién khi 2<x<44. Suyra

FQ)< f(3)<..< f(44) = 2.87 <3.86<...<44.45.

D@ thidy 2<3<..<44<45<46<..<87<2.87<3.86<..<44.45. Vi

44.45=1980 <2013 nén toan bo cac phén ttr ctia 43 bd ba déu 1a khac nhau va
déu nam trong tap hop 4.

Vi ta tach ra khoi 4 toi da 42 phan tir, nén phan con lai ctia 4 (sau khi tach)
phai co it nhat mot bd ba noi trén. Vay moi cach tach nhu thé khong théa man
yéu cau dau bai. 2.0 d

Két luan: S6 phan tir it nhét can tach khoi 4 1a 43 phan tu.

Cau12. Cho 51 diém bat ki phan biét nam trong hinh vuéng ABCD ¢6 canh bang 5, trong
d6 khong co khong ¢ 3 diém nao thang hang. V& cac duong tron cd ban kinh
bang /2 va ¢ tam lan luot 13 51 diém trén. Chiing minh rang ton tai 3 diém
trong s6 51 diém ndi trén sao cho chung déu thudc phan giao cua 3 hinh tron cé
tam ciing chinh 1 3 diém do.

Huoéng din giai
* Chia hinh vudéng ABCD thanh 25 hinh vuéng don vi ( ¢6 canh bing 1)
Theo nguyén ly Dirichlet, ¢6 it nhat 1 hinh vudng don vi chira khong it hon 3
diem.
* Mit khac, khoang cach giita hai diém bat ki trong mot hinh vudng don vi
khong vuot qua 2
* Goi I}, I, Is 1a 3 diém nam trong hinh vudéng do vi nao d6. V& 3 dudng tron
c¢6 tam 1an luot 14 1;, I, Is va c6 ban kinh bang ~2 thi 3 diém I, I, Is déu thudc
giao cua cd 3 hinh tron nay ( Ppcm)

Cau 13. Cho 2013 diém trén duong thang, to cac diém bang mot trong 3 mau mau xanh,
d6, vang (mdi vién bi chi t6 mot mau). C6 bao nhiéu cach t6 khac nhau sao cho
khong c6 3 diém lién tiép nao cung mau.

Huéng din giai
Goi S, 12 s6 cach t6 mau thoa man cho n (n>3) diém (bai toan cua ta la
n=2013). Tasé tinh S, theo S,, xét hai bi cudi ciing clia S, ¢6 hai trudng hop
Xay ra:
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+Neu hai bi cudi cing mau thé thi bi thir »+1khac mau 2 bi cuoi.

+Neu hai bi cudi khac mau thi bi thir »+1t5 bat ki. ’

Tir d6 sinh ra hai s0 dac trung M, 1a s0 cach t6 n bi ma hai bi cudi cung mau,
P. 12 s6 cach t6 mau n bi ma hai bi cudi khac mau va ca hai ciing thoa man 3 bi
lién tiép khac mau.

Taco: S, =2M +2P, P =2S;M, 6 =P.

Théthi S, =2P_ +6S =4S _,+6S, . Vay ta c6 hé thuc truy hoi:
S ., —6S_ —4S _, =0.Bay gio tatinh S,,S,thdy ngay S, =27-3=24,

S, =4!-3-12=49 . Phuong trinh dac trung X*-6X -4=0 c6 nghiém la:
x, =3++/13,x, =3-+/13. Cong thirc x4c dinh S, =ax! +bx? v6i a,hthda min:

L, 2413 -23
a3+13) +b(3-13) =24 _ 2133 +413)°
a3+13)* +b(3-/13)* 49 _ 2413-23

b=

2J13(3-+13)’

Sau do cho » =2013 ta dugc két qua bai toan.

Cau 14. D6i v6i mbi gia tri cua ne// , tim s6 k 16n nhat théa mén trong tap hop gom n
phan tor co the chon ra k& tap con khac nhau sao cho hai tap con bat ky déu c6
giao khac rong.

Huéng din giai
SO tap con ctia X 1a 2". Gia str chon duge 2" +1 tip con cia X c6 giao khac
r5ng. Ta chia céc tap con cua X thanh 2" c¢dp duoc tao boi mot tap con cua X
va phan bu cia tap con d6 trong X. Co 2" cdp, chon ra 2"~ +1tap tir 2" cap
nén theo nguyén ly Dirichlet phai c6 it nhat 2 tap thudc ciing mot cip, va do do
glao ctia nd bang rong. Diéu nay chimg to khong thé chon duoc 16n hon hodc
bang 2"~ +1 tap sao cho giao cua hai tap bat ky trong chung khac rdng.
S tap con ciia X khong chira phan tir o, 1a 2. S6 tap con cia X chua 4,13
2" —2"=2"1 Do d6 co 2" tap con cua X ¢ giao 1a phan tir ¢, nén sb k 16n
nhat can tim 1a 2"\
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