HQC VIEN NONG NGHIEP VIET NAM  KY THI OLYMPIC TOAN SINH VIEN NAM 2016

PE THI MON : PAI SO
Thaoi gian lam bai: 120 phut

1 31 1 00 0 2 -1
Bail. Chocacmatran: A=|2 2 1|;B=|0 2 O;C=1 1 -1
3 4 2 0 01 -2 -5 4
1) Tinh AC va ABC.
4 3 _3 2016
2) Tinh|2 3 -2
4 4 -3
1 -1 2 1
.- N AT ; . m 2 1 -1
Bai 2. Tim tat cac gia tri cia m dé hang cta ma tran sau nho nhat: A= > 1 -3 0
1 -1 m* 4
a a a a
. a b b b
Bai 3. Chirng minh rang: =a(b—a)(c-b)(d-c).
a b c c
a b c d
Bai 4. Giai va bién luan theo tham sb thuc m hé phuong trinh sau:
X, +mx, =1
1
x2+mx3=E
X, +MX, = !
3 4~ 2
™ (m=0).
1
X10+mX11:F
1
x11+mx1=ﬁ

Bai 5. Cho A, B la hai ma tran vudng cip n (n>2) théa midn AB=A+B va A®®=0.Goi 0 la

ma tran khong cip nx1. Ching minh rang ¢ vo sé matran X saocho AX =86.

Ghi chu: Can bé coi thi khong gidi thich gi thém.

Ho vatén thisinh: .....ccooiviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieienns SBD: cviiiiiiiiiiiiiinnnes



HQC VIEN NONG NGHIEP VIET NAM  KY THI OLYMPIC TOAN SINH VIEN NAM 2016

PAP AN MON : PAI SO

Bai 1.
4 3 -3
1) AC=1,va ABC=|2 3 -2|.
4 4 -3
2) Tac6 AC=1,,suyra C=A"
4 3 -3 4 3 37"
Tacs |2 3 —2|=ABC=|2 3 -2| =(ABC)™ =(ABA?)" =AB®*A™,
4 4 -3 4 4 -3
Vay
4 3 -3 1 3 1)1 0 0][0 2 -1] [32%%_2 2306_3 3-322
2 3 2| =2 2 1]|0 2 Q|1 1 -1|=| 2® -2 2®_1 2-2" 4
4 4 -3 34 2|lo0 0 12 5 4 208 _y  MB_ 5_pW
Bai 2.
1 -1 2 1 1 -1 2 1 1 -1 2 1
i -1 2 1 m 0 1 3 1+m 01 3 1+m
Taco:A— N N
-1 -3 -2 0O -1 -3 -2 0 O 0 m-1
-1 m* 10 0 3 m-8 6 0 0 m-17 0
2
Hang cia ma tran A nho nhét khi va chi khi :_11:70_ me {l‘ iﬁ}
Bai 3.
Ta co:
a a al |a a a al la a a al la a a a
a b b b [0 b-a b-a b-a] [0 b-a b-a b-al [0 b-a b-a b-a
abccl|0ob-ac-ac-a [0 0 c-bocbl 0 0 c-b c-b
a b c d [0 b-a c-a d-a] 0 0 <c¢-b d-bl [0 O 0 d-c
=a(b-a)(c—b)(d-c)



Bai 4.

1 m 0 0 0]
1 m 0 O
Ma tran hé sé cua hé 1a: A= 0 1 0 0
0 0 O 1
im0 0 .0 1]

Khai trién dinh thirc ciia ma tran A theo cot 1 ta duoc |A=1+m"

Truong hep 1: |A|=0< m=-1. Cong tit ca cac phuong trinh cta hé ta dugc 0 = 1, suy ra hé

vO nghigém.
Truong hep 2 : |A =0 <> m=—1. Hé ¢ nghiém duy nhat.
1 m O .. 00
1 1 m .. 0 O
m
1 o1 .00 . .
Taco: A, =|™ =l-—m+—-m’—+—-m’=1
m m
ig 0 O 1 m
m
1
o) 0O 0 .. 0 1
(khai trién theo cot 1)
Khi do &:ﬁ:l%- Thay X, vao phuong trinh thir nhat cta hé ta tim duoc :
+m

x—l 1- L )__m
2 mU 1+mt ) 1emtt

Thay x,vao phuong trinh thir hai cia h¢ ta tim duoc :

S
°om? 1emt
Thay x, vao phuong trinh thir ba cua h¢ ta tim duoc :

(oL 1 m°
CmET 1emt ) 14mit

Tiép tuc nhu vy cudi cung ta tim duoc nghiém duy nhat cua phuong tinh 13 (X X,;...; %05 %, )

1 . mi2-2 _

— k=05 x, = , k=15
m2k(1+m“) 1 emt

trong d0 : X,, ., =

Bai 5.
Taco A =0 nén|A®|=0.Suyra A" =0=|A=0 (1)
Tacé AB=A+B<B=A(B-1)
Suy ra |B|=|A||B-1]| (2). Tir (1) va (2) suy ra|B|=0. Vay hé¢ phuong trinh thuan nhat
B.X =@ ¢6 vd sé nghiém, tirc 1a c6 vo sé ma tran X sao cho B.X =46.



HOQC VIEN NONG NGHIEP VIET NAM KY THI OLYMPIC TOAN HQC SINH VIEN
NAM HOQC 2016

PE THI MON : GIAI TICH
Thei gian lam bai: 120 phat

Bai 1. (DAy s)
1) Choday s (a,) xac dinh boi: & =1,a,, =./3a, +2,n>2.
3+ \/_

a) Ching minh rang —<a vaoi moi n>1.

b) Chtng minh day sb don diéu.
¢) Chiing minh day s6 hoi tu va tim gigi han cua day so.

1 ]
,n>1.Chang minh lima_ = +oo.
2016/3_n 9 noow N

3) Cho ae(0,1)vadaysé {x,} xacdinh bdi x, =a,x,,, = X,(1—x,) véi moi n=0,1,2...

2) Chodaysé (a,) xac dinh bsi: 8, =1,a,,,=a, +

n+1
a) Chung minh{x,} giam, bi chan dudi va c6 gisi han 0.
b) Tim gigi han lim \/ﬁxn . (HD: tim cach su dung dinh ly Stolz)

Bai 2. (Ham s6, ham sé lién tuc)
1) Gia sir f 1a mot ham sé thuc xac dinh trén R sao cho f (xy) = xf (X)+ yf (y) voéi moi
X,y € R . Bang céch chon céc gia tri thich hop cua x, y, chitng minh rang:
a) f(1)=0.
b) Hon nira, f(x)=0 véi moi xeR.
2) Cho hamsb f:[1;2] —»[2;4] l1a ham s6 lién tuc. Chang minh rang ton tai x, €[L2] sao
cho f(x,)=2x,. (HD: stz dung @inh Iy gia trj trung gian cia ham so lién tuc)

Bai 3. (Phép tinh vi phan ham s)

. s In x 1 ] ]
1) Chtng minh rang —— < —= v&i moi 0 <x =1,
) g g 1 \/; C

2) Cho f(x) laham sé kha vi cap hai lién tyc trén R va phuong trinh f (x) =0 c6 ba
nghiém phan biét.
a) Ap dung dinh Iy Rolle v&i ham s6 G(x) =e 2 f (x), hdy ching minh phuong trinh
f'(x)—2f (x) =0 ¢ it nhat hai nghiém phan biét.
b) Chang minh rang phuong trinh f "(x)—4f (x) =0 c6 it nhat mot nghiem.

Ghi cha: Can bé coi thi khong gidi thich gi thém.



HOQC VIEN NONG NGHIEP VIET NAM KY THI OLYMPIC TOAN HQC SINH VIEN
NAM HOQC 2016

PAP AN MON : GIAI TICH
Thoi gian lam bai: 120 phat

Bai l. 1) al=]1an+l=a/3an +2,n>2

a) Chang minh bang phuong phap quy nap gg a, < 3+;/]7

(*) (da diéu chinh lai dé bai)
Véi n=2, a, =+/5 thoa man (*) .

Gia sir (*) dung dén n, ta co '/3'g+2§an+1=\/3ﬁs 3.3+F+2

Suyra (*) ding &én n+1. Ta co dpcm.
b) Xét a>,—a’>=3a, —2-a>>0 do (*) nénday {a } ., laday ting.

n+1

c) Day {a, },., laday tang va bi chan trén boi 3+;/1_7 nén ton tai lima, =athoa man
phuong trinh a=+/3a+2 < a= 3+;/1_7

. 1 R e 45y e R A
2) Tac6 a,,,—a, = >0 nén {a,},., la day tang. Gia sir day bi chan, suy ra ton tai

20%

. s . 1 PSSR
lima, =athda man phuong trinh a=a+ W . Phuong trinh nay v nghiém nén diéu gia su la
nN—oo a

khong ding. Vay day da cho khong bi chan.

3) a) Bang phuong phép quy nap ta ching minh dugc 0< X, <1V¥n>0.

Lai cO X,,, —X, =—x3 <0V¥n>0 nén ton tai limx, = xthéaman x =x(1-x*) < x=0

n—oo

Vay limx, =0.
n—o0o
- 9 1 o U, —u : 1
b) Xét limnxZ.Pat u, =n;v, =—;n=12,...Tacd lim—L—" =lim
n—oo X n—o \/ —V n—oo 1 1
n n+1 n %
Xn+1 Xn

_ 2
Lai 6 lim| — 2 |=tim| -2~ L |2 im2=%__2 (do limx, =0)
n—wl| ¥ X n—oo Xn(l_xn) X: n—m(l_xn) n—o

n+1 n

e LU .u ,—-u 1 . .
Vay theo dinh Ii Stolz , ta c6 lim—= = lim —.—" = —hay limnx? :E.Suy ra lim/nx, _ L
n—o Vn n—o Vn+1 — Vn 2 n—o 2 n—c0 /2



Bai 2. 1) f(xy)=xf(x)+yf(y) VX,yeR
a) Cho x=y=1taduoc f(1) =1f(1)+1f() =) =0
b) Cho y=1,x #1ta dugc f(X)=xf(x)+1f(1) <f(X)(x -1 =0Wwx =#1.
Vay f(x) =0vx = 1. Két hop vai cau a) cho ta két luan f(x) =0vxeR.
2) Xét g(x) =f(x)—2xtrén [1,2] 1a ham lién tuc thoa mén
9@ =f(D)-2>0G9(2)=f(2)-4<0
(do 2<f(x)<4) nén g(1)g(2) <0. Theo dinh Ii gia trj trung gian caa ham lién tuc, ton tai

X, €[1, 2] sao cho g(x,) =0 hay f(x,) =2x,.

Bai 3. 1) Chimgminh ™% < L vgi 0<x %1

x-1 Jx
Xét 2 truong hop

X-1

N

Truong hop 1: x >1, bat dang thic twong duong Inx — <0 (*). Xét ham s6
1 t+41 (-1

t 2tdt 2t

trén [1,+00). Vay f(t) <f(D) =0 vai t>1.

f(t)= Int—t;\/f1 voi t>1. Taco f'(t) = <0 nén f(t) 1a ham nghich bién

Truong hop 2: 0<x<1. Dt x = 1 (y >1) ta chuyén vé truong hop 1 véi bat ding thie
y
(*) dugc chung minh nhu trén.

2) a) Xét ham G(x) =e 2*f(x) 1a ham s6 lién tuc, kha vi tren R va G(x,) =G(X,) = G(x,) =0
V6i X, < X, < X, 1a cac nghiém ctia phuong trinh f(x) = 0. Ap dung dinh Ii Rolle cho G(x) trén

doan [x,,X,], ton tai ¢, € (X,,X,) sao cho G'(c,) = Ohay
e (f '(Cl) —2f (Cl)) =0f I(Cl) —2f (Cl) =0

Tuwong tu ton tai ¢, € (X,,X,)sao cho f'(c,)—2f(c,) =0 hay phuong trinh f(x)—2f'(x) =0 c6 2

nghiém phéan biét c, <c,.

b) Ap dung dinh Ii Rolle cho ham H(x) =e*(f '(x) — 2f (x)) trén [c,,c,], ton tai ¢, € (c,,C,) sao
cho H'(c,) =0 hay e**(f "(c,) —4f(c,)) =0 < f"(c,) — 4f (c,) .

Vay phuong trinh f"(x) —4f (x) =0cd it nhat mot nghiém.



