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Cau 1. (4,0 diém)
Giai phuong trinh: vx? —3v2x+9 +y/x’ —4y2x+16 =5

Loi gidi
Ta co:

5=~x? = 332x+9 +y/x’ —42x +16
) -8 ()
G T T -

Mincopski

Déu bang xay ra tai

V22

Cau 2. (4,0 diém)
a) Ching minh rang v6i moi sO ty nhién ne N,n>1 ta ludn cé

1+l+l+...+l>ln(n+1)
2 3 n

Loi giai




A [N r ‘ A 1 A : s A A
Dau tién ta c6 ham s6 y =— ludn nghich bién trén (0; +00)
X

n+1 n+1
Do d6 véimoi n>0 thi S, >SS, < I(l—ljd)w ﬁ<:>l>1n(n+1)—ln(n)
n x X n

n n

Suy ra 1+%+%+...+l>(ln2—1n1)+(1n3—1n2)+...+(1n(n+1)—1n(n))zln(n+l)
n
Suy ra ta c6 diéu phai chimg minh

b) Goi x, € (O;l);(n eN,n2 1) la nghiém néu c6 cua phuong trinh

1 1 1
—+ +.+ =0

x x-1 xX—n
Chung minh rang x, lu6n ton tai véi moi sO 7 ; xét tinh hoi ty va tinh giéi han cua

ddy {x,} néuco

Loi gidi
Pau tién, ta nhan thiy ham s6 f (x)= 1 + Ll ot luén lién tuc va nghich bién
X X — X—nNn
R , 1 1 1
trén (0;1),do f'(x)=—+ ot - <0, Vxe(0;1)

¥ (x-l) (xen)
Gia st x, la nghiém cta fn(x) trén (0;1) .Do x, e(O;l);(n eN,nZl) nén ta co:

1__1 et >1+%+l+...+l>ln(n+l)

x 1-x 2-x n—x 3 n

n n n n

Suyra 0<x, <

1n(n+l)

. Mat khac ta lai c6: lim0 =lim
ln(n + 1)

J =0 nén theo nguyén

1i kep suy ra lim{xn} =0
. (4,0 diém)
C6 10 ddng tién dat lién tiép thanh mot hang ngang, mdi dong tién c6 mot mat sap va mot
mit ngira, lac dau tat ca déu hién thi ngira. Trong mdi nudc di, ngudi ta 1at hai dong tién
lién k& voi diu kién ca hai mét déu ngira hodc ca hai déu sap. Hoi sau mot sb nudc di ta
c6 thé thu dugc bao nhiéu hién thi khac nhau cta 10 dong tién ?
Loi giai
Ki hiéu 0,1 14n lugt cho dong xu ngira va tp.
B0 ban dau la (0, 0...,0) va ta s& tim sb trang thai cua bd nay.
Ta nhén thiy qua trinh 13 "twong dwong" tic 14 ta ¢6 thé dao nguoc qué trinh dé dua vé
b (0;0). Ta c6 cac nhan xét sau ddy: (d€ dang chimg minh)
+Ton tai 1 cgp (0;0) hodc (1;1) trong bd
+ Tinh chin 1é cta s6 s6 0 ciing nhu 1 14 chin trong tit ca cac bd
+ Ta c6 thuat toan sau: (1,0, 0,1) - (0,0, 1,1); (1,0, 0,0) — (0,0,1,0);
Pé ¥ ta co thé dich chuyén bo (0;0) ( Twong tu véi (1;1)).
Do d6 ta c6 thé phat trién 1én thanh dich chuyén b (0,0...,0)nao do.
Xét 1 diy bat ki, ta s& dich chuyén tit ca cac bd nhu trén vé dau day. Diy s& co dang
(0,0,0,...0,1,1,1..,1,0, 1,1,..1,0)
Ta doi céc (1,1)—(0,0) va thuc hién tiép qua trinh trén
ta thu duoc (0,0,0,...0,1,0,1,0...)v6i 4 s6 0 dimg déu thi ta goi A4 1a kich c& cua bg. Ta
thy 1 bo thi twong tmg ¢ duy nhat 1 kich ¢



Cau 4.

Cau 5.

+Tinh chin 1é ctia s6 s6 0 gitra 2 s6 1 lién tiép 1a bit bién qua thuat toan

. Goi i,,1,,...,i,, lavitricacso 1 va j, j,,..., j, 12 s0 s0 0 ndm gitra cac sO 1 (néu s6 0 nam
cudi cung hodac nam & dau thi ta ¢6 thé coi c6 1 s6 1 nam & sau (trudc so 0) do .

Goi j, =2q, +r,(r=0,m<1) thi 4=10—(x, +r, +..+7,)= A=10 khi ¢ cac khoang
phan ra boi s6 1 s& ¢6 chin s6 0 hay vi tri cac s6 1 1a chin 1& dan xen va bat dau boi 1é va
két thiic boi chan .

Suy ra s0 s0 1é bang v6i s6 sO chan. Tdi day ta chuyén veé bai toan tim s6 ddy ma cac so
hang chan 1¢ dan xen theo thu tu tdng dan.

SO 86 vi tri 1& 1a{1,3,5,7,9} , s6 6 vi tri chdn 1a {2,4,6,8,10}

, 2 1 g X A A N\ 2 14
Ap dung bo dé€ quen thudc suy ra so cach ciia moi cum néu trén la (C95 ) cach

Nhu vay sb cach can tim 1a (C[,5 )2
(4,0 diém)
Cho céc s6 thuc duong a;b;c . Ching minh rang;
4(a+b+c)= 3(a+ ab +\3/abc)
Loi gidi
Ta co:

8(a+b+c):3(%+2bj+2(%+b+4cj+6a > 6:Jab + 63/abc + 6a
>

= 8(a+b+c) 6(a+ ab +\3/abc) o 4(a+b+c)> 3(a+ ab +\3/abc)

Nhu véy ta c¢6 diéu phai chimg minh

(4,0 diém)

Cho lyc gidc ABCDEF ndi tiép trong dudng tron. Goi B 1a diém i ximg B qua AC;
D, 1a diém d6i xing D qua CE; F la diém ddi xting F qua EA . Biét rang

AB.CD.EF = BC.DE.FA

a) Chimg minh rang ba dudng thing 4D, BE,CF dong quy tai P

b) Chimg minh rang hai tam gisc B.D,F, vi BDF dong dang

Loi giai

Dau tién ta c¢6 hinh vé nhu sau:




a) Chung minh ring ba duong thing AD, BE,CF dong quy tai P

Goi F; =CPN(0). Theo b6 dé cat tuyén ta co: P4 _BABD PB_ ABAE
PD  EAED PE ~ DE.DB’

PA PB  AB.AE BA.BD (AB jz
Suy ra: — = = ;

" PD PE DEDB EAED \DE
pc Pp, (cDY PF E_(EJZ
PF, PA \ AF, ) PC PB \ BC

Tuong ty ta cling co:

2
Nhan ba ding thtc lai ta co: A5 . D EF, = A E Pc .PDl .PF‘ E =
DE AF, BC PD PE PF, PA PC PB

Suy ra ﬁC—DE =1< AB.CD.EF, = DE.AF,.BC tic F = F,
DE AF, BC
Nhu véy ta suy ra diéu phai chimg minh
b) Ching minh rang hai tam gidc B D, F, va BDF dong dang
PA _AB _ AB,

PAu tién ta c6: — = —
PE ED ED

—

Tiép theo ta can chimg minh PAB PED < DAB, — DAB = DEB — DED,

— e~

& 2CAB - DAB = DEB - 2DEC <> CAB —(DAB - CAB) — DEB— DEC — DEC

— e~ e~

< CAB-DAC =CEB-DEC

— —

Ma CAB = CEB; DEC = DAC; nén suy ra h¢ thtrc trén luon dting va PAB PED
PA AB AB, PB, PA PB

KethO’pvm—:—:—suyra APAB,»APED, = =—=—(1)
PE ED ED, PD, PE PD

—

Cung véi APB, = EPD, tasuyra D PB, = APE = BPD (2)

BD PB PD

BD, PB_ PD,

DF PD PF FB PB PF .

DF _PD, PF FB PB PF

BD DF FB

BlDl ) DIE B EBI

Suy ra AB,D,F;«»ABDF (c —c— c) tirc ta c6 diéu phai chimg minh

Tw (1) va (2) suy ra ABPDx»AB,PD, =

Tuong tu ta cling co:

Ttr 3 chudi ti s6 bang nhau ta suy ra






