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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Bai 1:

Cho anh xa tuyén tinh f: R* > R® xéac dinh boi
T(X1,X2,X3,X4)=(X1+X2,X2+X3,X3+X4) VO1 mOi X=(X1,X2,X3,Xs) € R*
M={ (X1,X2,X3,Xs) €R*: X;-X,=0 V& X5-X,=0}

a. Tim ma tran f trong co sé chinh téc cua R* va R®. xac dinh Imf va Kerf
b. CM f(M) 1a khong gian vecto con cua R®. tim dimf(M)
Gidi :
e Tim ma trén f trong co s& chinh tic cia R* va R®
Trong R*ta c6 e;=(1,0,0,0),e,=(0,1,0,0),e5=(0,0,1,0),e,=(0,0,0,1)
Trong R® ta ¢6 ¢’1=(1,0,0),e’,=(0,1,0),e’5=(0,0,1)
Ma tran f trong co s& chinh tic 13

a, a, a; a, 1100
b, b, b, b,|=/0 1 1 0
c, C, C; ¢, 0 011

A

f ) (e%)

ma f(el):(l,O,O):a1€,1+ble’2+01€’3 ta tim dlIQ'C (al,bl,Cl):(l,0,0)

f(e;)=(1,1,0) (82,02,¢2)=(1,1,0)
f(e3)=(0,1,1) (a3,03,¢3)=(0,1,1)
f(e4)=(0,0,1) (84,b4,¢4)=(0,0,1)

e Xjac dinh Imf Kerf
o Kerf={xeR*: f(x)=0}

X, = —X
X +X,=0 oo
A X, =X A , “ A A J4 \
Ta dugc hé {x, +x,=0<=<{"? ~* hé co nghiém tong quat 1a (-a,a,-a,a)
X, = —X
Xy + X, =0 oo
X, €R

Hé nghiém co ban 1a (-1,1,-1,1)
Vay dimKerf=1, co sé cua Kerf =(-1,1,-1,1)
e Tim Imf
Ta co f(e;)=(1,0,0),f(e»)=(1,1,0), f(e3)=(0,1,1),f(e4)=(0,0,1)
Nén Imf=<f(e,),f(e,),f(es),f(es)>

Taco



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

1 00 1 00
110 010
..

011 0 01
0 01 0 0O

vay co so cua Imf 1a f(e,),f(e,),f(e3) va dimf=3
b.

Bai 2:

Giai va bién luan h¢ phuong trinh
mx, + X, +X; +X, =1
X, +mX, +X; +X, =1

X, + X, +MX; + X, =1

Giai : 1ap ma tran céac hé so

m 1 1 1.1 1 1 m1.1 1 1 m 1
A={1 m 1 1 .1|—-/1 m 1 1. 1|—>..—>|0 m-1 1-m 0
1 1 m1 .1 m 1 1 1 1 0 0 2-m-m? 1-m

@A-m)(2+m)x; +(L-m)x, =1-m
vay ta duogc (m-x, + 1—m)x, =0

X, + X, +mX, +X, =1
Bién luan:
V&i m=1 hé ¢ vé sd nghiém phu thudc 3 tham $6 X2,X3,X4
nghiém cua hé la (1-a-b-c,a,b,c) ab,c eR
voi m=-2 hé ¢6 vo sd nghi¢m phu thudc tham sb X3
nghi¢ém ctia h¢ 1a (a,a,a,1) aeR

v6i m khac 1,-2 hé c6 vo s6 nghiém phu thudc tham sd x4 va m
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l-a

X =
m+2

‘= l1-a

nghiémciahéla " m+2 aeR

l1-a

X_
m+ 2

X=a

Bai 3:
Cho chudi luy thira

(=DM (x+2)"
z n.2"

n=1

a. Tim mién hoi tu ca chudi
b. Tinh tong cta chudi
D" (x+2)"
n.2"

tinh fim 40,09 = lim = L x+2 X%zzc

nN—oo nN—o

a. taco U, (x)=

theo tiéu chuan cosi néu chudi hoi tu khi C<1 tic 1a

Z%E<1<::>——4<x<0

tai x+2=2 va x+2=-2 ta c6 chudi

$EUED S EVET g gy

n=1 n2"

vay MHT 1a [-4;0]

b.
Bai 4:
. x? sin X +y?>0
Cho a>0va f(xy)= (x2 +y?)
0 X=y=0

Tuy theo gia tri cua a>0 xét sy kha vi cua f'tai (0,0), su lién tuc cua .1y tai (0,0)
Giai : Tinh cac dhr

o tai x*+y>>0
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f =2xsin — 2x° cos 1
X (X2+y2)a X2+y2 <X2+y2>a
_ 2
fy‘= 22X %COS 2 . 2
X +y (xX“+y°)*
o tai x=y=0
o f(t,0)= f(0,0)
fe=lim " =
t—0
... f(0,0)=(0,0)
Bl =

e xét sy kha vi cua f'tai (0,0) Cén xét : lim e(s.t)

s,t—0

1
Vs? +t?

Néu |jm «(s,t)=0 thi ham s6 kha vi tai (0,0) nguoc lai thi khong kha vi

s,t—0

Véi o(s,t) = [f(s,t)— £(0.0)— £,(0,0)s — f(0,0)t]

e x¢tsu lién tuc cua 17 tai 0(0,0)

néu: lim f, (6 y) = £,(00), [im f,(xy) = f,(0,0) thi ham s6 khong lién tyc tai (0,0)

xy—0 X,y -0
nguoc lai thi lién tuc
Bai 5:
Cho (X,d ) 1a khdng gian Metric A =X khac rong
Cho f: X - R dinh boi f(x)=d(x;A)=inf{d(x,y): ye A}
a. CM: flién tuc diéu trén X
b. Gia sir A la tap dong , B 1a tdp compac chira trong X va A1 B =¢
bat d(A,B)=inf{ d(x,y),x cA)y €B }
CM : d(A,B)>0
Gidi :
a. dé CM flién tuc diéu trén X can CM |f (x) - f (x)| < d(x,X)
ta c6 d(x,y) < d(x,x’)+d(x’,y) lay inf2 vé =d(x,A)-d(x’,A) < d(x,x’)
tuong tu thay d6i vai trd vi tri cia x va x” nhau ta suy ra DPCM
vay flién tuc tai x’, do x’ tuy ¥ nén f lién tuc diéu trén X

b. Gia st trai lai d(A,B)=0
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Khi d6 ta tim duoc cac day (x,) A, (Yn)<B sao cho limd(x,,y,)=0
Do B compic nén (y,) c6 day con (v, ) hoituve y, €B
Taco d(x,,Yo) <d(X, ¥y ) +d(¥, o)

Ma |im d(x, . ¥a ) = lim (¥, . ¥o) =0=|im d(x, . ¥o) =0

k—o0 k—o0 k—o0

Do A la tap dong day (x, ), <A, (X, ),— Y, NEN Yoe A
Piéu nay mau thuan véi gia thiét A1 B =¢.Vay d(A,B)>0

GIAI PE THI TUYEN SINH CAO HOC THANG 9/2007
MON CO’ BAN: PAI SO VA GIAI TICH

Bai 1: Tim mién hoi tu cta chudi luy thira

Szt oo

n=0

Giai : Bt X=(x-2)* dk X>0

Tatimmiénh@itucﬁachuéiz N+1 ) % wét u = n+1
o\2n+3 2n+3
P . . n+1 1
Taco I= nlu. | = ==
lim i/ =1lim 5~ =5

= R= % =2 nén khoang hoi tu 1a (-2,2)

Xét tai X=2, X=-2

Ta c6 chudi i(ﬂ)n[ n+1j on _ i(ﬂ)n(ZnJrzj
n=0 n=0

2n+3 2n+3
= lim ¥u.| = lim z:iz =1=0 nén chudi phan ki

vay mién hoi tu theo X 14 (-2,2)

— mién hoi tu theo x 1a x-2<V2 @2-V2<x<2+42

2 2\ i 1 i %2 2
. = \ A kh 0
Bai 2: Chohamso f(x,y)= (" +y )sm(x2+yzj Y

0 khix=y=0

Chung t6 rang ham sb f(x,y)c6 dao ham riéng )" y khong lién tyc ta1 0(0,0)
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Nhung ham sé f(x,y)kha vi tai 0(0,0).

Gidi :
Tinh céc dhr tai (x,y) = (0,0) va tai (x,y)=(0,0)
e Tai(x,y)=(0,0)

Taco fX'=2xsin( 21 2)— szzcos( 21 2)
x> +y?) x4y X*+y

fy'=2ysin( 21 2]— 22y2008£ 21 ZJ
X°+y X°+y X2 +y

o Tai (x,y)=(0,0)

l
t? sm
.. f(t,0)- F(0,0)
fe=lim =lim—— <I|mt—O do <1
t—0 t t—>0 t t—0
t2 sm 1
... f(0,t)- f(0,0)
f,=lim " ~lim —-=<limt=0 dosin /<1
t—0 t—0 t—0
CM : f,,fy khong lién tuc tai 0(0,0) TaCM : |jm f, #0 va |jm f, =0
X,y—0 X,y—0
Hay CM: [im f.(xy) = f,(00), lim f.(xy)# f,(0,0)
X,y—0 X,y—0
Taco:
. . . . 2X 1
f (x,y)= 2X.sin - .COS
'JHE () I'yrDo X +y? leyrpox +y?  xP+y?
Do sin—; <1,=|2xsin £|2x|—>0, khix — 0
X% +y X+Yy
2X
C0S — 5 31:>| 22X 5-COS 21 2|s 2| |2S£—>oo khi x>0
x> +y ‘x+y x+y|x+y X

nén [im f.(xy) = f.(0,0)

X,y—0

twong tu ta CM : dugc |jm f,(x.y) = f,(0,0)

X, y—0
vay £’y khdng lién tuc tai 0(0,0)
e TaCM : f(x,y)kha vi tai 0(0,0). Can CM : |jm ¢(s,t) =0

s,t—0

Vi o(s,t) = [f(s,)- £(0,0)- f,(0.0)s— f,(0,0)t]

1
Vs? +t?
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lim o(s.t) = |im Vs® +t?.sin L =0 (dosin

5,t—0 s,t—>0 52 +t2 a
vay f(x,y)kha vi tai 0(0,0)
Bai 3: Cho ¢:[01]*R — R 1a mot ham s6 lién tuc

CMR : Ham F: Co.3;— R xéc dinh boi

<1)

s? +t?

1
F(x) = I o(t,x@®)dt  khi X(t) e C,,; 1a ham s6 lién tuc trén Co g
0

Gii: C6 dinh xo, CM f lién tuc tai xo

Dt M=1+sup|x, (t)| , te Cpy

Cho ¢>0

o lién tyc trén tap compac D= [0,1]*[-M,M] nén ¢ lién tuc déu trén D
ton tai s6 &,>0 sao cho

V(t,s) (t'\s)eD=t—t]<S,.[s—s| <, = |p(t,s) -t s") < &

dat s =min(1,8,): vx e[01]=d(x,x,) <&

Ma |x(t) — X, (©)] <1=> X, (t) € [- M, M]

[0t X(V) ~ ol X, (1) < £ = [ To(t, X(©) — ot X, O] < & = [F ()~ F ()| < &

ta CM dugc Ve>0,35>0:d(x,X,) <o =d(F(X),F(x,)) <&

vay F lién tuc tai xg

Bai 4: Cho anh xa tuyén tinh f :R*— R® xé4c dinh boi
f(X1,X2,X3,X4)=(X1-2Xp+X4,-X1+Xo+2X3,-Xo+2X3+X,)
1. Tim co s& va sd chiéu cua kerf, Imf
2. fc6 phai 1a don cdu , toan cu khong?
Giai : 1.
e Tim co s& va sd chiéu cua kerf
Vi x=( X1,X2,X3,X4)

Taco: kerf={xeR*:f(x)=0}
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X, —2X, +X, =0
F(X1,X2,X3,X4) =(X1-2Xo+X4,-X1+Xo+2X3,-X+2X3+X4)=0 <> = X, + X, +2X, =0
—X, +2X;+X, =0

1 -2 01 1 -2 01 1 -2 01
lap ma trgn A=|-1 1 2 0|—(0 -1 2 1|—>|0 -1 2 1
0O -1 21 0 -1 21 0O 0 0O

vay Rank(A)=2
X, =2X, — X,
tacd 1x, =2x, +x, néndimKerf=2
X3, X, €R
nghiém co ban la (1,1,0,1),(4,2,1,0) va 1a co s¢ cua Kerf
do dimKerf =2 = 0 nén f khong don ciu
e Tim co s&, s6 chiéu cia Im f
Im f 1a khong gian con ctia R® sinh boi hé 4 vecto
f(e1)=(1,-1,0) véi e;=(1,0,0,0)
f(e2)=(-2,1,-1) vai e,=(0,1,0,0)
f(e3)=(0,2,2) vdi e3=(0,0,1,0)
f(e4)=(1,0,1) vdi e4=(0,0,0,1)
ta tim hang cta 4 vecto trén

1 -1 0 1 -1 0 1 -1 0
-2 1 -1 0 -1 -1 0 -1 -1
- —

2 2 0 2 2 0 0 O
1 0 1 0 1 1 0 0 O

xét ma tran B =

Rank(B)=2, , dim Imf =2 , co s& cua Imfla f(e,),f(e,)

Do , dim Imf =2 nén f khong toan ciu

Bai 5: Cho f:V —»V' g:V —»V" la nhiing 4nh xa tuyén tinh sao cho ker f —kerg

Hon nitaf 1a mot toan cdu . CMR ton tai duy nhat mot anh xa tuyén tinh h:V'—>V" sao
cho h.f=g

Giai:
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Bai 6: Cho dang toan phuong trén R®

F(X1,X2,X3)= 2% + 2XZ + X% + 2X,X, +aX, X,

a. Dua dang toan phuong vé dang chinh tic biang phuong phap Lagrange
b. Vi gia tri nao cua a thi f xac dinh duong, khong am

Giadi : a. f(Xq,X2,X3)= 2%} +2X5 + X2 +2X X, +aX X;=......

2 2 2 2
...... :2{X1+><2+ax3} +§(x2—%x3j +(1—%jx§

XZ aX3 y2 ay3
=X, 2+ X =y -
yl 1 2 4 1 yl 2 3
dat yzzxz—% = x2:y2+%
6 6
Y3 = X3 X3 =Ys

ta duge co sd f chinh tic 1a u;=(1,0,0),u,=(-1/2,1,0),us=(-a/3,a/6,1)

1

ma tran trong co s& chinh tic 1a T, =0

-1
2
1
0 0

-a]
3
a
6
1

2
b. f x4c dinh duong khi 1—%>0<:>—\/€<a<\/€

2

f xac dinh khong am khi 1_% —0ca=+/6

GIAI BE THI TUYEN SINH CAO HOC THANG 5/2007
MON CGO BAN: PAI SO VA GIAI TiCH

Bai 1: Cho u=u(x,y), v=v(x,y) la ham an suy ra tir hé phuong trinh
xe"™ +2uv-1=0

ye'’ LI V)

tim vi phan dy(1,2), dy(1,2) biét u(x,y)=0, v(x,y)=0

F(x,y,u,v)=0

G(x,y,u,v) =0 xac dinh béi u=u(x,y), v=v(x,y)

Gii : 1i thuyét : cho ham an {
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Tinh cac dao ham riéng ctia ham an
N , |Fd, +Fd, +Fd,+Fd, =0 -Fd,-F,d, =Fd, +F.d,
T hétréntaco { , , , = , , . R
Gd, +G,d, +G,d, +G,d, =0 -G d,-G,d, =G, d, +G,d,
. d,(12) =
h [0,02)
d,(L2) =

Taco:

Bai 2: Tim mién hoi tu cta chudi luy thira

0

2.

= n(Inn)’®

(x+1)"

Giai : bat X=x+1 ta duogc Z X"
=N In n)?

— =, = 1
n(Inn)? " (n+1)(In(n+1))°

Xétu, =

_lim n(In n)?

Taco: L= ||m e (N+D)[In(n+) [

n—o0

n

1
(In n)2 lopitan . 2.Inn.~

Tinh fjm )" N _|jm 2t _Inn
lim in(n+ 1T lim 2 In(n+2). L Iim == n

1

n lopitan

Tinh [im = lim——-=1

N In(n +1) L%
n+1

Nén R - % _1, khoang hoi tu 13 (-1,1)

0

Tai X=+1 ta dugc chudi n; R (=D)"
Tur do ta co L—||m “=1lim n(Inn)* =1+
hosen un e (N+D)[In(n + 1)

Chudi phan ki , MHT theo X 1a (-1,1)
MHT theo x la (-2,0)
Bai 3: Cho X la khéng gian metric compac f: X — X thoa

d(f(x),f(y))<d(x,y) voi x= Y
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a. CM ton tai duy nhat xo e X sao cho f(Xg)=Xo

b. Dt A;=f(X),Awi=f(A), n eNva A=] A

n-1
CM: A= ¢ vaf(A)=A
Gidi : a. CM ton tai duy nhat xo e X sa0 cho f(Xe)=Xo
bat g(x)= d(x,f(x)), g: X>R x e X
e TaCM g lién tuc
Taco |g(x)—g'(x)|=[d(x, f(x))—d(x', f(x))| <d(xx)+d(f(x), f(x))=2d(xx)
Ma lim d(x,x”)=0 nén g lién tuc
Do X 14 tdp compac nén ton tai X Sa0 cho g(Xo)=min(g(x))
DPé CM f(x0)=Xo ta di CM g(x0)=d(Xo,f(X0))=0
Ta CM bang phan ching
Gia str g(xo)=d(Xo,f(X0))>0
Khi d6 g(f(x0))=d(f(xo0).f(f(X0)))< d(Xo,(x0))=9(Xo)
Piéu nay mau thuan véi su kién g(xq)=min(g(x))
Vay g(x0)=d(Xo,f(X0))=0 hay Xo=F(xo)
CM tinh duy nhét cua x,.
Gia str ¢O yp € X sao cho yo=f(Xo)
Khi d6 d(xo,Yo) =d(f(Xo),f(¥o))<d(Xo,Yo) néu xo = Yo

Diéu nay vo li vay xq ton tai va duy nhat

b. Pat A;=F(X),Awi=f(AN),n eNva A=] A

n-1
CM: A= ¢ vaf(A)=A

o CM:Ax¢

Do f'lién tuc ,X compac nén A;= f(X) la tdp compac

Gia stir An la tap compackhi d6 A,+1=f(A,) 1a tdp compac
Vay A, 1a tdp compac khac rdng vne N* nén A, la tap dong
Hon nua do A;=f(X) = X nén A,=f(A;) cf(X)=A,

Gia stir A Apta €0 Ano=f(Ani)  T(AL)=Ani1

Vay Apiic A, VneN

12



Hé tro 6n tap

[DE CPONG CHU'ONG TRINH DAI HOC]

{A,} 1a ho ¢6 tAm cac tap dong trong khong gian compac

Theo tinh chat phan giao hitu han ta c6 A= Iw A #¢

n=1
e CM: f(A)=A can CM : f(A)cA (1) , f(A)oA (2)
e CM:f(A)cA (1)
Do A c A, nén f(A) < f(An)=An+1 vOoi moi n, la day giam nén

fA) c [ A=A

n=1
e f(A)SA(2)
lay tuy y xe A can CM x < f(A)
Vi X e Ani =F(Ay) v6i moi n=1,2 ... ton tai x,e Aq: X=F(X,)

do X compact nén co6 day con (Xu)x : lim x, =2

K—o0

khi d6 [jm f(x,)=x , do flién tuc nén |jm f(x,)=f(a)tacanCMa e A

k— k—00

¢ dinh n ta co X, €A, <A =x,_e€A khingzn

do A, dong |jm x, =a<A,

k—o0
vay a e A, voi moin=1,2 ...
doa e A, x=f(a) f(A)
vay ta CM dugc f(A)=A

mx;, + X, + X; + X, =1
Bai 4: Giai va bién luan hé <x, + mx, + X, +x, =1
X, + X, +mx; +X, =1

Giai : Ta cO ma tran moé rong

A= . 1| dbichd dy, ds, bién dbi ma tran vé dang

3

1
1
m

B 3 -
N N =

13
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1 1 m 1 : 1
A=|0 m-1 1-m o . O
0 0 M-)(m+2) m-1 . m-1
bién luan
e néu m=1hé cd VSN phu thudc 3 tham 30 X,,X3,X, vVa RankA=1
nghiém cua hé 1a x;=1-a-b-c, X,=a,X3=b,x,=c
e néum=-2 hé c6 VSN phu thudc tham s x; va RankA=3
nghiém cda hé 1a x;=X,=X3=a,X4=1
e néum #1vam =-2 thi hé c6 VSN phu thudc vao tham sé x4 va tham s6 m

A LA TA 1-a 1-a 1-a
nghiém cua hé la x, =—— ,x, = ) X3 =
m+2 m+2 m+ 2

X, =a,a€R

Bai 5: Trong R® cho co s6

u;=(1,1,1), u=(-1,2,1), uz=(1,3,2)

cho anh xa tuyén tinh f: R*— R® x4c dinh boi
f(u)=(0,5,3), f(uy)=(2,4,3), f(u3)=(0,3,2)

tim ma tran cua f trong co s¢ do6 1a ma tran chéo hoa dugc
Gidi : bl. Tim ma tran cua f trong co s6 u

f(u)=au, +a,u, +au; (1)
Taco hé | f(u,) =bu, +b,u, +b,u, (2)
f(uy) =cu, +c,u, +cu,  (3)

a—a,+a, =0 a =0
Tu (1) ta ¢6 (0,5,3)=a;(1,1,1)+a,(-1,2,1)+a3(1,3,2) < <a, +2a, +3a, =0 < 1a, =1
a +a,+2a,=0 a, =1
Tuong tu tir ( 2) ta dugc by=1,b,=0,bs=1
Tuong tu tur (3) ta duoc c;=1,c,=1,c3=0
a b ¢ 011
Véy ma trdn A trong co so fla A, =|a, b, c,|=|1 0 1
a;, b, ¢ 110

B2. Tim GTR- VTR cua A va ctua f (GTR cua A chinh 1a GTR cua f)

-m 1 1
m = -1(ke
Xétmatrandattrung | 1 -m 1 =—m3+3m+2:0<:>m_2( P)
1 1 -m -

14
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A c6 2 gid tri riéng, nén f co6 2 gié tri riéng m=-1, m=2

Tim VTR cta A tir d6 suy ra VIR cua f

111 111
e voim=-1taco|l 1 1|=/0 0 0(=0
111 0 00O
X, ==X, —X;=—a-Db
VTR cuta A c6 dang {X1+X2+X3:O<:> X, =a a,beR
X,,X; €R X, =b

Dang VTR cua A la (-a-b,a,b)
Vay A ¢62 VTR (-1,0,1),(-1,1,0)
Twr d6 VTR cua f ¢6 dang n= x;U;+X,U+X3Us=(-a-b)u;+au,+bus=
=(-a-b)(1,1,1)+a(-1,2,1)+b(1,3,2)=(-2a,a+2b,b)
vy f¢6 2 VIR BLTT véi a=1,b=0 : VTR la n;=(-2,1,0)
v6i a=0,b=1: VTR 1a n,=(0,2,1)

-2 1 1 1 -2 11 -2
e viim=2tacdo| 1 -2 =1 -2 1|=|0 3 -3|=0
1 -2 -2 1 1 0 0 O

1
1

X, + X, — 2%, =0 X, =—X, +2X; =—a+2a=a
VTR cua A c6 dang {3x, -3x, =0 <X, =x,=a aeR
X; € R X; =a
Dang VTR cta A 14 (a,a,a),

Vay A ¢6 VIR (1,1,1)

Tu d6 VTR cua f c6 dang n= x;U;+X,Up+X3Us=au; +au,+aus=
=a(1,1,1)+a(-1,2,1)+a(1,3,2)=(a,6a,4a)

vay fco VTR la n3=(1,6,4)

b3 : KL vay fc6 3 VTR BLTT ny,h,,n3 do d6 3 VTR ny,n,,n3 lam thanh 1 co sé cua R*va

ma tran cua f trong co s& dé 1a ma tran chéo hoa duogc

taco:
-1 0 0
Ajm=|0 -10
0 0 2
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

GIAI BE THI TUYEN SINH CAO HOC THANG 9/2006
MON CO BAN: PAI SO VA GIAI TICH

X+ y?sin , X2+y*>0

Bai 1: Cho f(x,y)= X2 +y?
0 X=y=0

a. Xét su kha vi cua ftai (x,y)e R® dac biét tai (0,0)
b. Xét sy lién tuc ciia cac PHR f,, f, tai (0,0)
Giai :

e Tai(x,y)=(0,0) Taco

2
f, =1- 22xy ——.C0S — L >
(X“+y°) X“+y
. : 2y° 1
f. =2y.sin - .COS
y y X2+y2 (X2+y2)2 X2+y2

Do f,, f, lién tyc tai moi (x,y)=(0,0) nén fkhd vi tai moi (x,y)=(0,0)

e Tai (x,y)=(0,0)
Taco
f(t.0)— f(0,0) _

f.(0,0) = lim . 1
t—0
sin L
£ 00) - fim LN =100 ke Tt g (olin ] <1
t—0 t t—0 t t
e Tinh [im (s.t)
s,t—0
, 1 . . 1, . 1
Tacod o(s,t) = _[f(s,)- £(00) - 1,(00)s - T, (0.0)t]= 12.sin

Vs? +t vs? +t? t? +5s°

: . t? 1
m ¢t =lim .sin =0
Isl,t—>0 Isl,t—>0 A/ 32 +t2 SZ +t2

do

sin

.0 <1 nén fkha vi tai (0,0)

b.Xét sy lién tuc ciia cac PHR f,, f, tai (0,0)

dé Xét su lién tuc ctia cac DHR f,, f, tai (0,0) ta tinh |jm f,(x y). lim f.(xY)

X,y—0 X,y—0
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

néu im f.(xy) = £,00),lim f.(xy) = f,(0,0) thi f,, f lién tuc tai (0,0)

X, y—>0 X,y—0

f.. f, khong lién tuc tai (0,0)

. 1
1 lim £.¢.0=1
chon (xn,yn):(ﬁ,oja(0,0)ta co ° .
lim 1, 01=0
X, y—0 n
lim (%, y,) ==
}—>(0,0) taco 7
Ilm fy(Xn1yn) =

X,y—0

1 1

vay f,, f, Khong lién tyc tai (0,0)
Bai 2: Cho (X,d )la khéng gian métric compac, f: X —X thoa man:
d(Fx),(y))<d(x,y) néu x=y
a. CM c6 duy nhit xge X sao cho f(Xg)=Xo
b. Pat g,: X -R dinh bdi
g (X)=d(Xo,f"(X)) , Xe X trong d6 f"=fofoof (nlan)
CM g, lién tuc thod man g, (x) >g,(X) >.......... > g, (X)....... im 90 (¥) =0,Vx € X

c. CM (gy), hoi tu diéu vé 0 trén X
Gidi :
a.CM c6 duy nhat xge X sao cho f(Xg)=Xo
dat h: X —R xac dinh boi h(x)=d(x.f(x)), xe X
ta CM h lién tuc
X6t |h(x) —h(x)| =[d(x, f (x))—d(x, f(x))| < 2d(x, X"
vay h lién tuc
h(x) lién tuc , X compac nén ton tai xo : h(Xo)= min(h(x)) voi xe X
can CM h(xo)=0 ta CM béng phan chimg
gia st h(xq)=d(Xo,f(X0))>0
khi d6 h(f(x0))=d(f(x0),f(f(x0)))<d(Xo,f(X0))=h(Xo)
diéu nay mau thuan voi su kién ton tai xo : h(Xo)= min(h(x)) voi xe X
vay h(xo) =0 hay Xo=f(Xo)
ta CM tinh duy nhat
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

gia st co yg € X : Yo=F(Xo) vOi xg Khac yq

ta c6 d(Xo,Yo)=d(f(Xo),f(Yo))<d(Xo,Yo) diéu nay vo li

VAy Xo ton tai duy nhat

b. bat g,: X -»R dinh boi

gn (X)=d(Xo,f"(X)) , Xe X trong d6 '=fofoof (nlan)

CM g, lién tuc thod man g, (x) >g,(X) >.......... > g, (X)...... im 9. (¥) =0,Vx € X

Taco |g,(x)—g,(x)| =‘d(x0, f"(x))—d(x,, f"(x ))‘ <d(f"(x), f"(x)) <d(x,x)

Nén g, lién tuc

Do g,,,(X) =d(X,, f"™ (X)) =d(f(x,), f(f" (X)) <d(x,, T"(X)) =9g,(X), VX e X = (Qn(x))day giam
khong am nén hoi tu

bat a= limg,(X)

Gia str a>0, do X compac day f"(x)chita dy con hgi tu (f ™ (x)),

bat y=[jm ™ ()

k—00

Taco (g, ,(x), 1a day con cua (g,(x)), nén a=[im g, (¥ =im s ..

k—o0 k—>o0

a=1im 9, () =[im d(x,. f™* (x)) =d(x,, y) >0

k—o0 k—o0

a=1im 9., = [im d(x,, ™) = lim d(f (x,), f(y)) <d(x,,y) =a

k—o0 k—00 k—o0

mau thuan vay [jm 9. (x) =0,vx e X

c. CM (gn), hoi tu diéu vé 0 trén X
VOl ¢>0dat G, ={xe X:g,(X)<&}=09,"(~x,¢) 1atdp m&

do gn (X) >gn+1(X)Nén G,cGpiq tacd X :S?Gn

n=1
do X compacnéncéng: X =§°[Gn =G,
n=1
vay 0<g,(X)<&Vxe X khi n>n, vay (g,), hoi tu diéu vé 0 trén X
Bai 3 Cho V 1a khéng gian vecto , f: V —V 14 4anh xa tuyén tinh thoa man f*=f CM:
Kerf+Imf=V va ker f nIm f ={0}

Giai

18



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

e CM: Kerf+tImf=V ta can CM Kerf+ImfcV (1), Kerf+Imf>V (2)
e CM Kerf+ImfcV (1) hién nhién
e CM: Kerf+Imf>V (2)
Ly tuy y xeV can CM xe Kerf+Imf
Ta c6 x= x-f(x)+f(x) ma f(x) e Imf can CM (x-f(X)) e Kerf can CM f(x-f(x))=0
Xeét f(x-F(x))=F(x)-F*(x)=Ff(x)-f(x)=0 nén (x-f(x)) e Kerf hay xe Kerf+Imf
Vay Kerf+Imf-> V
Tu (1),(2) ta c6 Kerf+Imf=V
e CM kerf nIimf ={0}
Lay ytuy y: ye ker f nlmf can CM y=0
Doye ker f nimf khido codxeV : f(x)=y va f(y)=0
Do f2=f nén y=f(x)=f*(x)=f(f(x))=f(y)=0
Vay y=0 hay ker f nIm f ={0}
Bai 4 : Cho f: R*— R®dinh bai
F(X1,X2,X3,X4)=(X1-Xo+X3,2X1 +X4,2X0-X3+X4)
a. Tim co s& va sb chiéu cua Kerf, Imf
b. Timu e R*sao cho f(u)=(1,-1, 0)
Gidi : a.
e Tim co sd sb chiéu cua Kerf
V&1 x=(X1,X2,X3,Xs)

X, —X, +X;, =0
Kerf ={X€R4Zf(X)=0}<:> 2%, +%, =0
2X, = X3+ %X, =0

ta cO ma tran mo rong

1 -1 1 0.0 1 -1 1 0.0

2 0 0 1 . 0| —|0 2 -2 1 . 0|biéndditadugché

0O 2 -11 .0 0O 0 -1 0.0

X, —X, +X;, =0 X, =a

2X, —2X,+X, =0 X, =a A LR A
SRS la nghiém tong quat ctia hé

X, =0 X, =0

X, €R X, =2a
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

ta co dimKerf =1
co s¢ cua Kerf'la (1,1,0,2)
e Tim co s6 va sd chiéu ctia Imf
ta c6 f(e;)=(1,2,0), f(e;)=(-1,0,2), f(e3)=(1,0,-1), f(e4)=(0,1,1)
Imf=(f(e),f(e2),f(es),f(e4))

1 2 0 1 20
,1-1 0 2 0 0 2
Taco -
1 0 -1 0 0 1
1 1 0 0O
Nén dim Imf =3

Vay co sd cua Imf 1a (f(ey),f(e2),f(e3))
b. Timu e R*sao cho f(u)=(1,-1, 0)

ta co : f(u)=(1,-1, 0) =(X1-Xp+X3,2X1+X4,2X0-X3+X4)

« = 1X 1
17~ M,
X, =X, + X3 =1 21 21
tadugc hé {2x, +x, =-1 < X2:_§X4_E (ae R)
2X, =X+ X, =0 X, =1
X, =2a

1ap ma trdn mo rong bién doi dé giai hé trén ta cd u=(X1,X2,X3,Xa)

Bai5: Tim GTR- VTR va chéo hoa ma tran

5 -1 1
A=|-1 2 -2
1 -2 2

Giai : X¢t da thuac dat truong

5—-a -1 1 a=0
-1 2-a -2 |=-a*+9a°-18a=0<|a=6
1 -2 2-a a=3

vay A c6 3 GTR a=0, a=6, a=3

e timVTR



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

5 -1 1 1 -2 2 1 -2 2
e voia=0:tacdé|-1 2 -2(->|-1 2 —-2|->|0 -9 9
1 -2 2 5 -1 1 0O 0 O

X, —2X, +2X%, =0 X =0
ta dugc h¢ {-9x, +9x, =0 < {x,=a suyra VIR (0,a,a) voi a=1 thi VTR (0,1,1)
X, =a X, =a

-1 -1 1 -1 -1 1
e vHia=6:tacdH|-1 -4 -2|—>|0 3 3
1 -2 -4 0 0 O

X, =X, + X, =0 X, =—2a
dugc hé{3x, +3x, =0 <<%, =-a suyra VTR (-2a,-a,a) vdi a=1 thi VTR (-2,-1,1)
X, =a X, =a
2 -1 1 1 -2 -1 1 -2 -1

e véia=3:taco|-1 -1 -2|->|-1 2 -2|->|0 -3 -3
1 -2 -1 2 -1 1 0 O 0

X, —2X, =X, =0 X, =3a
duoc hé{-3x, -3x, =0 < {x, =a suyra VIR (3a,a,a) véi a=1 thi VTR (3,1,1)
X, =a X, =a
0 -2 3 0 0O
e matrdncantimlaT=[1 -1 1| vaT*AT=|0 6 0
1 1 1 0 0 3

GIAI PE THI TUYEN SINH CAO HOC THANG 9/2005
MON CO BAN: PAI SO VA GIAI TiCH

(x* + y?)sin khi x> +y*>0

Bai 1: Cho ham s f(x,y) =

x* +y?
0 khi x=y=0
CMR ham s6 f(x,y ) ¢6 cac dao ham riéng f,, f, khong lién tyc tai (0,0) nhung f(x,y) kha
vi tai (0,0)
Giai :
e Tinh cacdhr f,,f,

e tai(x,y)=(0,0)
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

tacd f, =2xsin 21 ~— 22X2cos 21 5
x> +y? x*+y X* +y
: . 1 2y 1
f, =2ysin - cos

x2+y2 X2 +y? X2 + 2

* tai (x,y)=(0,0)

t?sin —-
o . f(t0)-f(00) .. 2
fe=lim " =lim—=0
t—0 t—0
o fOn-f00) . tsing 1
f, =lim ' —=lim—————=0 (do |sin—{<1)
t—0 t t—=0 t t
e x¢ét su lién tuc cua cac dhr
néu [jm f (x.y) = f'(0,0)thi cac dhr lién tuc
X,y—0
P , . . 1 2X 1
e faco f (xy)= 2xsin - cos
llm () lem( x?+y? xP+y? x* +y?
do [sin <1= |jm 2xsin =0
x2+y2 !('m X2 yz
1 . 2X 1 .
do |cos <l= cos < -
X*+y? M S rye ey =M ye =
Al s . . . 1 2X 1 .
va f (X, y)= 2xsin - Cos = f,.(0,0
§>'I|yrl10 «(X,Y) Im iy Ky Xy (0,0)
e tuongtutacod |im f,(x.¥)=|im 2ysin LY st . f,(0,0)
: s y yh0 x2+y2 x2+y2 x2+y2 y
vay cac dhr khong lién tuc tai (0,0)
e x¢&t su kha vi tai (0,0)
dé CM f(x,y) kha vi tai (0,0) cdn CM [jm (s.t) =0
s,t—0
L 1 : .
V61 (s, 1) = f(s,t) = £(0,0) - f,(0,0)s — f.(0,0)t
o 00
ta co |jm #(s.t) = lim Vs’ +t* sin 21 ~=0 do [sin 21 ~<1
s,t—>0 s,t—0 S+t S+t
vay fkha vi tai (0,0)

Bai 2: Tim mién hoi tu cta chudi luy thira



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

g[szilzjn(x_z)n

Giadi :
Pit X=x-2
n+1 ) . n+1 )"
Ta duoc chudi Z( j X voi u, —( j
3n+2 3n+2
1/ 1
X6t L= lim YU, = lim == ==
im 5 =lim 5 <

Nén R=3 va khoang hoi tu 1a (-3,3)
Xét ta1 X=3 va X=-3 ta duoc

2 n+1 Y, & (3n+3)",

+3) = +1
;(3n+2j ( ) ;(3n+2) ( )
3n+3
3n+2

~1+0 nén tai X=3,X=-3 chubi khong hoi tu

lim Yu. =lim

n—o n—o

MHT chubi theo X 1a (-3,3)
MHT chudi theo x 1a (-1,5)
Bai 3: Goi M ={x e Cpyy: x(1) =10 < x(t) <1, vt  [0.1]}
a.CMR : M la tap dong khong rdng va bi chin trong khong gian metric C([0,1]) v6i métric
d(x,y)=max{|x(t) - y(t)| : te[01]} v6i x(t),y(t) eC([0.1)

b. xét f:C([01) —» R xac dinh boi f(x)=jx2(t)dt
0

CM : f lién tuc trén M nhiing f khong dat dwugc GTNN trén M tir d6 suy ra M khong phai
1a tap compic trong C([0,1])
Giai: a.
e CM: M latip dong
Lay diy (x,)= M : limx,=x can CM xe M
Tacé 0<x,(t)<Lvte[0l]x, (D) =1
Chon— o tacd 0<x(t) <1,vte[0l]x() =1 nén xeM
Vay M 1a tap dong
b.
e CM flién tuc tréen M
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Xét tuy y xe C(0.1), (X,)= M : limx,=x can CM limf(x,)=f(x)

Taco

X2 (1) = X2 (1)] =[x, (£) = X(O}|x, (1) = X(t) + 2x(0)| < d (X, X)[d (%, ) + N]

Véi N=sup2)x(t)|.t < [0,1]

::H(m)—f@ﬂsjﬁa)—ﬁaﬂgduwxﬂdumxy+N]

do limd(x,,x)=0 nén tur day ta c6 limf(x,)=f(X)
vay flién tuc trén M
e CM fkhong dat GTNN trén M
e Trudc tién ta CM inff(M)=0, nhung khong ton tai xe M dé f(x)=0
bat a= inff(M) ta c6 f(X)>0,vxeM néna>0
Vi xp(t)=t" ta cd X, €M

t2n+1 1 1

=250 khi noow
2n+1 ° 2n+1

1 1
a< f(x,)=[x (dt=[t*dt=
0 0

vay a= inff(M)=0
o khong ton tai xeM dé f(x)=0

1
gia st ton tai xeM dé f(x)=0 ta co sz(t)dt =0,x*(t) > 0,x*(t) lién tuc trén [0,1] suyra
0

X(t)=0 v&imoit e [0,1] diéu nay mau thuan véi x(1)=1 véi moi xeM
vay khong ton tai xe M dé f(x)=0

tur day ta suy ra M khong 1a tap compac

giad su néuM la tap compéc , flién tuc thi f dat cuc tiéu trén M tic 12 ¢6 xge M sao cho
f(Xo)=inff(M)=0 diéu nay mau thuan v&i khong ton tai xe M dé f(x)=0
vay M khéng 1a tap compic

Bai 4: Cho f:R®— R®_1a mot phép bién doi tuyén tinh xac dinh bai
f(uy)=vy, f(ux)=vy, f(us)=vs;

u,=(1,1,1),u,=(0,1,1), us=(0,0,1)

vi=(a+3,a+3,a+3),v,=(2,a+2,a+2), vs=(1,1,a+1)

a.tim ma tran f véi co s& chinh tic ¢1=(1,0,0), e,=(0,1,0), e5=(0,0,1)

b. Tim gi4 tri cua a dé f1a mot dang cau

c. khi fkhong 1a mot dang cdu hdy tim co s& va sd chiéu cta Imf va Kerf
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

d. voi a=-3 f ¢6 chéo hoa dugc khong trong truong hop f chéo hod dugc hay tim mot co sé

dé ma tran f voéi co s¢ d6 ¢6 dang chéo .

Giai :

Bai 5: Cho dang toan phuong
f (X[, Xy, Xg) = X2+ 2X2 + X5 + 2%, X, + 28X, X5 + 2X, X

a. Pua dang toan phuong vé dang chinh tic

b. V61 gia tri nao cua a thi f1a xac dinh duong va nira xac dinh duong

Gidi : a.taco
f (X, X0 Xg) = X7+ 2X2 + X2+ 2X,X, + 28X, X5 + 2X, X5 = cevnes

................ = (X, + X, +&%;)? +[x, —(@-1)x, | + (—2a? + 2a)x?

Y, =X, + X, +aX, X =Y,-Y,+(1-2a)y,
datJy, =x, —(@a-1x, <%, =Yy, +(@a-1)y,
Y3 = X3 X3 = Y3
co so f chinh tic 13 u;=(1,0,0),u,=(-1,1,0),us=(1-2a,a-1,1)
1 -1 1-2a
matran T, =0 1 a-1
0 O 1

b.f xac dinh duong khi -2a*+2a>0<0<a<1

f nira x4c dinh dwong khi -2a°+2a=0<a=0,a=1

GIAI PE THI TUYEN SINH CAO HOC THANG 9/2004
MON CO BAN: PAI SO VA GIAI TiCH
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Bai 1: Tim mién hoi tu ctia chudi ham luy thira

1
= (ny 2"
2] X
n=:

=\n+1

Giai :

l nt "
o[t
n+1

n+l
Ta ¢6 L= lim 3/lu.] = lim [1+ij _e

n—o0 n—oo n + 1

Néen R=1-1 , khoang hoi tu 1a (—E,EJ
L e € €

Xét tai 2 dau mut x= + 1
e

n(n+1) n » n+1 " n
Ta ¢6 chudi Z[::ﬂ [i%j :Z_l“[[prni”} }(ﬂ)n(a

= [im 3u.| = lim (1+—jn+l-

n—oo n—oo n + 1

D |-

vay MHT ctia chui ham luy thira 1a (- % , %)

Bai 2 : Cho ham s6 f:R?> >R xac dinh boi

29 khi (x y)# (0.0)
foy)=¢x"+y

0 khi (x,y)=(0,0)

a. Xét su lién tuc cua f trén R?
b. Tinh cac dao ham riéng cia f trén R

Gidi : Chuy : néu |jm f(xy) = f(0,0)=0 thi ham s6 lién tuc

X, y—0
e Tai moi (x,y)# (0,0) thi ham s lién tyc vi 1a ham so cap

e Xét sy lién tuc cua f trén R tai (0,0)



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

e Tinh |jm f(x, Y)=lim = 2xy

X,y—0 X,y—0 X +y
Chon day {Mn(xn,yn)}:{Mn(%,%)}e(0,0) Khi n—s o0
2

11
n72+n72

Taco f(M,)= Y lim ™% =1£0=f(0,0)

X,y—0 X, yaO n—o

=] =]
SINENIN

vay ham s6 khong lién tuc tai (0,0)
e Tinh c4c dhr f,, f,
e Tai(x,y) #(0,0)

taco f 2y +y%) —2x(2xy)
(x* +y%)*

fr_ 24" +y%) - 2y(2xy)
y (X2 + y2)2

o Tai(x,y)=(0,0)
f(,0)— (0,0)

taco f, =|im =0
t—0 t
- e FOH-(00
£, =lim 0 €9 =g

t—0 t

Bai 3: Tinh tich phan | :ﬂ (2x — y)dxdy
D

Vé6i D 14 nira trén cta hinh tron c¢6 tam tai diém (1,0) ban kinh 1
Gidi :
Phuong trinh dudng tron tdm I(1,0) ban kinh R=1 13 (x-1)*+y?<1 < X*+y?<2x

D061 sang toa do cuc

o X =T C0S N
De_lt{ ) 14 r>0,pelchuki
y=rsing

Ta c6 X*+y*<2x ta cO r’<2rcosp Nén r < 2cose

0<r<2cosg

Vay ta duoc

T
0<p<—
=%

Véi {X =rese — dxdy = rdrdp
y=rsing



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Vay

T

sp 2 2cosg
I(Zrcos<o—rsingo)rdrd¢:jd(pJ' r2(2003(p—singo)dr:...:%—gB_éli
0

0 0

2co

O N [ N

I = H (2x—y)dxdy =

4: Cho tap hop cac s6 ty nhién N voi moi m,ne N

1

9 1+ ——
Dt d(m,n)—{+m+n neu m = n

0 neu m=n

a. CMd la metric trén N
b. CM (N,d ) 1a khong gian metric day du
Giai : a. dlametrictrén N
e d(mn)>0vmneN
d(m,n)=0 < m=n

1 1
neum=n 1+

1+———
e d(mn)= m+n = n+m =d(n,m)
0 neu m=n |0

e CMd(m,n) <d(m,)+d(l,n) (1)vl,mneN
THI1 : néu m=n,m=1,n=1 thi (1) ding

TH2 : néum= nthi d(m,n) =1+

m+n
e < 1
néum= | thi d(m,1) =1+ —
m+ |
e N 1
néulz nthi d(,n)=1+—
l+n

thi VT cta (1) <2, VP ctua (1)>2 nén (1) ding

b. (N,d) la khong gian metric day du

gia st (xp) la d@y cauchy trong (N,d) ta CM x,— Xxe d

do (x,) la day cauchy trong (N,d) nénta co |jm (x,.x,) =0
Ve>0,an, :Vmn=n, :d(X,,X,) <&

chon g:%,ﬂno :vm,n>n, —>d(xm,xn)<%—>d(xm,xn):O—>xm =X,.vYm,n = n,

vay IxeN:x, =x:vn>n, = x, > x trénd

28



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Bai 5: tinh dinh thuc

R w N o
N N OO Pk, bW

o O oo O O
o O N o1 O O
o O = N O &
O O N P O o

Giai :

Bai 6: Cho 4anh xa tuyén tinh f: R* > R® c6 ma tran trong cip co sé chinh tic la

1 0 2 1
2 3 -11
-2 0 -5 3

xac dinh nhan va anh cta £, Hoi f ¢6 don ciu , toan ciu khong? Vi sao?
Giai : tr mae tran tac6 anh xa
F(X1,X2,X3,X4)=(X1+2X3+X4,2X1+3X-X3+X4,-2X1-5X3+3X4)
Xac dinh nhan va anh cua f tirc 1a tim co s& va sb chiéu cia Imf, Kerf
e Tim co s& va sd chiéu cua Kerf

1 0 2 1.0 10 2 1 .0
Tac6|2 3 -1 1. 0/—>|0 3 -5 -1 . 0|—>
-2 0 -53 .0 00 -1 5 .0

X, = —2X5 — X
! 8 X, =—33a
X, +2%X;,+X%X, =0 5 1
A 3 X, == X3 +—X, X, = 26a
Ta dugc hé {3x, —-5x;, —x, =0 < 3 Xy e ,(aeR)
— X, +5%, =0 Xy = 5%, .
X, =3a
X, =3a

fcol an tu do nén dimKerf =1 va Kerf c6 co s¢ 1a (-33,26,15,3)
Viy f khong don cau vi dimKerf = 1

e Tim co s0, sO chiéu cua Imf
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Taco
1 2 -2 .0 1 2 -2 .0 1 2 -2 .0 1 2 -2 .0
0 3 O 0 0 3 0 0 0 -5 0 0 01 -5 .0
B= — — -
2 -1 -5 .0 0 5 1 0 0 3 O 0 0 0 15 0
1 1 3 0 01 -5.0 0 5 1 0 0 0 26 .0
12 -2 .0
01 5 0
_)
0 0 390 . O
0 0 O 0

Vay Rank (B)=3 nén dimImf=3 va Imf ¢6 1 co s& gdm 3 vecto(f(e1),f(e4),f(e2))

f khong toan cau vi dimImf=3

-1 3 -1
Bai 7: Choma trdn A=|-3 5 -1
-3 3 1

a. Tim GTR-VTR cta A
b. Tinh A* .
Giai :
a. TimGTR- VTR cta A
e TimGTR cia A

Xeét da thuc dat trung
-1-a 3 -1 =1
Tacdé: | -3 5-a -1 =a—axa—a2=0c>a:2
-3 3 1-a -
Vay A c6 2 GTR a=1, a=2
e Tim VTR cua A
-2 3 -1 -2 3 -1 -2 3 -1
e Vé6ia=1l tac6|-3 4 -1|—>| 0 1 -1|>|0 1 -1
-3 3 0 0 3 -3 0 0 O
—2X%, +3X, =X, =0 X, =
Ta dugc hé {x, —x, =0 <X, =1 vay co VTR (1,1,1)

X; =a X =

30



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

-3 3 -1 -3 3 -1
e Véia=2tacd6|-3 3 -1|—>| 0 0 O
-3 3 -1 0O 0 O

—3X; +3X, =X, =0 3X;, =3X, — X,
Ta dugc hé {x, =a Sax, =a
X; =b X; =b

Vay ¢6 2 VIR (1,1,0), (-1,0,3)

b.
11 -1
tac6Q=11 0
10 3
100
ma trdn chéoctia Ala B=Q'AQ=|0 2 0
00 2
(Q-lAQ)2004:Q-1A2004Q
10 o™ 1% 0 0
vay A®"=QB*™ Q'=qlo 2 0| Q*=q 0 2®* o Q*
00 2 0 o 2%

GIAI BE THI TUYEN SINH CAO HQC THANG 9/2003
MON CO BAN: PAI SO VA GIAI TiCH
Bai 1:
Bai 2:
Bai 3: Cho (X.d) 1a khong gian metric compéc

a.Gid s A, 1a ho cac tap con dong trong X va Apryc Aymoine N

CMR néu voimoi ne N Ayzgthi ] A =¢

n=1

b.Giastr f,: X - R,neN la cac ham lién tuc va f,(x)> f,(X)>......... >f (X)>........ VX e X

CMR néu |jm f,(x) =0,vx e X, (f,)x

nN—o0
HO tu déu vé 0 trén X
Giai :

a.giastvoimoi ne N ,A=¢ CMR: IOO A, #¢

n=1



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

vOoimol n e Nléy Xn e A
do A,,cA,vn,peN,nen x, €A
do X compic nén véi (x,),= X ¢6 ddy con (x, )k hoi tu

dat x=|im Xo,

k—00

do ny >k nén Ay la tap dong véi moi i dy (x, ) =xe A =xe] A

n=1

vay [ A #¢

n=1

b. cAn CM :
1. f.(x)=0
2. f (\)<e

tacd f,(x)>f,(x)>....... >f (X)>........ ,vxeXva |im f.(x)=0,vxe X nén f (x)=0

n—oo

vGi £>0 cho trude dat F, ={xe X : f (x) <e&}=f *(~0,8)
do (~w,&) 1a tap ma, flién tuc nén F, mo

do fr1(X) <fy(X) suy ra fy(x) 1a day giamnén F, c F_,

do |ijm f.(x) =0,vxe X :XO}F” = X

n—o n=1

do X compic nén c6 tap J hitu han trong N sao cho Y F, = X

nel

dat ng=maxJ ta c6 dugc YF, =X =F_=0<f (x)<f (x)<&Vnxn,

nel

vay vxe X,(f.)._ hoitu déu vé 0 trén X

neN

Bai 4: b tim mién hoi tu ctia chudi ham Z( n d) X"
— “\n+

2

Gii : xétUn:[ n )
= n+d

, ) ] n \" .. 1 1
Taco L=]imyV.| =lim (m] =IImW=e_d
=

Ban kinh hoi tu R=e", khoang hoi tu (-e%;e%)



Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

Xét tai 2 dau mut xzed,x=-ed

Ta c6 chudi Z( - j (xe) = Z+1 [

Vay MHT cua chudi 1a (-e%;e%

| €)= lim3fu] 120

n—oo

n+d

GIAI BE THI TUYEN SINH CAO HOC THANG 9/2002
MON CO BAN: PAI SO VA GIAI TiCH

Bail:a. Chohamsd f(x,y)={ x2+y? khi (x, y) = (0,0)

0 khi (x, y)=(0,0)
Xét tinh lién tuc cua f(x,y) va cac dhr f , f, trén tdp xac dinh
Giai :
e Tai moi (x,y)# (0,0) f(x,y) lién tuc vi 12 ham so cap
e X¢t sy lién tuc cua f'tai (x,y)= (0,0)
Néu lim f(x,y)=f(0,0)=0 thi ham s6 lién tuc

X, y—0

3
, X
Taco: lim fxy)=1lim Xy( —I|m -lim———= X

X,y—0 X,y—0 +y xy—>0X +y xy—>0X +y

3

X"y
2 lemx +y?

tir d6 Jjm f(x.y) = f(0,0)=0

X, y—0
vay f'lién tuc

e Tinh cac dhr f,, f,

e Tai(xy)= (0,0)

e Tai (x,y)=(0,0)
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Hé tro 6n tap [DE CPONG CHU'ONG TRINH DAI HOC]

f(t0)- f(00) _

fo=lim " 0
t—0
. - f(0,t)- f(0,0)
f, = |!|T)] " =0

b. Tinh téng ciia chudi ham > nx" trong MHT cua né
n=1

Giai : ta tim dugc khoang hoi tu 1a (-1,1)

Tacd S(x) = in.x"‘l.%
=1

bat S,(x) = in.x"‘1 (1)
n=1

Lay tich phan 2 vé cta (1) trén doan [0,x] ta dugc

ISl(t)dt :ijn.t”ldt = it” = ﬁ (2) laCSN
) _

n=l o n=1

dao ham 2 vé cua (2) ta duge Sl(x):ﬁ
—-X
. ! X#1
vay S(x) =1 x.(1-x)?
1 x=1
Bai 2:
Bai 3:
Bai 4: b. Tim cac VTR- GTR cua ma tran
6 -2 2
A=-2 5 0
2 0 7
Giai : Xét da thuc dat trung
6-a -2 2 a==6
-2 5-a 0 |=(6-a)a*-12a-27)=0<1]a=3
2 0 7-a a=9

Vay c6 3 GTR a=6,a=3,a=9
e TIMmVTR
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Hé tro’ 6n tap [DE CWUONG CHU'ONG TRINH DAI HOC]

0 -2 2 2 0 1 2 0 1
e Véia=6tacd |-2 -1 0|—>|-2 -1 0|—>|0 -1 1
2 0 1 0o -2 2 0O 0 O

X, =—-2=-a
2%, +X%X, =0 1 2
Ta dugc hé¢ {—x, +x,=0< X, =2a
Xy =2a Xy =2a
Co VTR 1a(-1,2,2)
3 -2 2
e Véia=3taco|-2 2 0
2 0 4
Ta duoc hé
CoVTRIa(,)
-3 -2 2
e Vo6ia=9tacd|-2 -4 0
2 0 =2
Ta duoc hé
CoVTRIa(,)
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