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y=x"—x"-4x+1 (1

= 2
Ry ¢
4x+1
= 3

x2+1 ¢
1
y=— 4
x® =X
X2
= 5
y X2 —x—2 ¢
y=+Jx—-4 (6

y=3x®+x-1 (8

(9
y:In(x2+x—2) (10
1
y=logx+—— (11
log x

y = ex2+x+1 (12
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y=log, (x+4) (13

HOYD Mvn

X090 (1
Xx=42 (2
X993 (3
x#0,1-1 (4
x#2,-1 (5
x>4 (6
x<-2,x>1 (7
X9 (8
-1<x<1l (9
Xx<-2,x>1(10
x>0,x=1 (11
X 93(12
x>0,x=1 (13
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MXpana naon

MHNY

.h(x)=§, g(xX)=x2, f(X)=x—4 nPNpNon Mnm (1

: MININ MIDNNN NPIYPNN NN 1IWN
f(g(x)) h(g(f (5))) a f(g(1) N
h(h(x)) f(f(x)) .0 h(f(x) -7

. f(x)z);;_i N (2

x=3may f(f(x)) nx1awn

H()=222 g(x)=2Z @

x=8 My f(g(x))+g(f(x)) nxrawn

A()=x2=7x, g(x)=Inx p (4
x=e? 9y f(g(x)) nx1awn

f(x)=e”, g(x)=Inx pm (5
x=2 1y f(g(x)) nxrawn

Xx<0

f(g(x)), g(f(x)) nxrawn

1
— x>0 X+3 Xx>4
.f(x){)z(2 , g(x):{ 3 x<q N (6

NYNPNIN NN (7

f (x) = 2x+4 xs—l_1 (x)= x?—4 x<1
’ N X>-1 J Clex2-2x-1 x>1

.z(x)=g( f(x)) N2970N MY NNO NN
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f( ) 2X+4 XS—1~l ( ) x2—4 X <1
. X = - X =
Jx+1 X>—1 g —x?-2x-1 x=>1

-h(x) = f(g(x))N23790N My NNOM INYD .N
h(n)gZ-ynezZ-vym a
TMNTNA PPONY 1N NN
n<-3.1
n>1.2
IDOUMT-ON N L3
12123 NN NN N .4

X

V1+x2
CEN0) = F(F(F((F (X)) TN INSD

nTimes

)= nm (9
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NOYD Mvn

X.) X—8 .M T X2 —4 ) 4.2 -3 (1
X—4
3 (2
69713 (3
-10 (4
4 (5
1 X*+3 Xx<2
X+3 x>4 3x? -2<x<0
1 1 1
f = —_— = —_— p—
(9(x) 3  0<x<4 9(1(x) 30Xy (6
2
(3X) x<0 31 XZE
X 4
4%* +16x+12 X<-15
—4x* —20x—25 -15<x<-1
2(x) = (7
x—3 -1<x<0
—x—2—2\/x+1 x>0
Ix3=3 X < /3
n<-3.a h(x) ={2x* -4 —J3<x<1.N (8
22X —4x+2 x>1
FU(X) = (9
1+ nx2
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n21ann NXpnan

MHNY

NN INND NNITIN OINNA Y’NN NI NNNIN TIXPNONY NN §-1 MONVA
PNPNON OV NNNNN NN INYD G0N .Y NDIONN MNP

x+1 X—1
f(X)—T (2 f(X)—T (1
(x20) f(x)=x"-4 (4 f(x)z?’xx__z2 (3

YINN RO TPNPNON OND IPTA,7-5 MYNWA
:TPNPNON YW MININN NN INSH 90N

f(x)=N1-x* (7 F(X)=X—-X (6 f(x):x_i_% (s

VNN NN ISP DN IPTA,10-8 MYNWA
PNPNON DY NNNNN NN NDIDNN MINPNON NN INSI ,JD ON

2x-1Y’ X +3 1
f(x):[ZHJ (10 y=o7 @ FX)=g= @
X+2
.f(x):m o (11

1WINN RO NP OND
JPNPNAN DY NNNNN NN INYND

NN NNVN ,NITHINN DIND NN INND ,NININ NPIPNOIN NN YD NIy (12
29V TPNPND NN ONMN WAP)

f(x)=XT_1 . f:R>R N

fo=Xt RS R A
X
3x-2
f(x)=
(x) N

f(x)=x*-4; f:[0,0)>R .7

; TIR\{2}>R\{3}
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NI ANV ,NITIN DIND INSND MNIN NPEPNONN NNX 9D N2y (13
5y NI NI TPEPNON DN WP 9002

F(X) = —

5 f:R>R .X
X“+1

g(x) = f:R—>(0,1 .2

1
X% +

X%+

h(x) = fiLowo)—>(01]

.f:A—B, g:B—C nyspno nv n»nn (14
h(x)=g(f(x)) > 5 1N ,na3nn h: A—C >nn
£127797 N NN
Y'ON h aRy’NN g-) f ON X

Dy hIixynn gy f OX .2
DYyhinDy g~ f ON D

PN h IR DY g f OX T
VNN h ARDY g-rynn f OX .0
DY h iRy g-yynn f O )
VPN haRyPn g-1oy f OX 3
DYy hIixy'n g1y f OX .0

.f:A—>B, g:B—>C nospNns mw nm»nn (15
h(x)=g(f(x)) > 5 DN ,na3nn h: A—C >nn

5 h » )M
£195797 N NN

yon foN
oy f o
YN g D
oyg T
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.f:A> B, g:B—>C nvspNno mw ny»nn (16
h(x)=g(f(x)) > 5 nrymmn N3N h: A—C onn

7PN h M)
£19797 N NN

oy g N
oy f oA
ynng D
ynon f o1
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NOYD Mvn

Ly 9o, 7 (x)=3x+1 (1

1
1,f 1 (x)=—— (2
y# ()= ¢
2X—2
f*(x)= : 3
(=55 =3 6

fH(x)=Vvx+4 ,y=2-4 (4

YZ2IN Y2 0N YN R (5
1
Ly 2 NN .YHNNY (6

L0y <1 mmn . yPN NS (7

1
A7 () =1-= x>0 :1219n MIPN9 .y >0 : NN YNNI (8

Yy<—1.3 W y>23: 10N .Y'NNND (9

1
- 111290 TPNPND .y =1 NN YNNI (10

6
LY = —= N YN RY (11
y \/§ /

)Y i R :0MM NNV ,NITIN DINA N (12
DYND R0} : 7N, R MY, R\{0} M1 ©Nn .a

Dy s RAL3} : M mMv, R \{2} N7THn OINN )
DYNY 5 [4,0) N, R NV, [0,00) NITIN OINN T
DY ND :(0,1] : 7N, R :AMLIY NITHN OINN .N (13

Sy :(0,1] : 1YIM NNV, R NITHIN OINN .2
9y &Y;(0,0.5) : N, (0,11 MV, (1,%] NITHN OINN )

N5 NHNY (14
.NOYN NORY (15
N9 NYNY (16
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NMIT 'R NIAIT NXpna

MHNY

(NPT NHONR) NYMT-ON N 6-1 MORY NPT P20 NN INND

y=1 (3 y=x'+x° (2 y=4x> (1

y=Inx+x* (6 y=2 (8 y =

, IR >R TINTHOINDISPNY M (7
k(x)==f(x), z(x)=f(x*) yoon
JONITONIN DI NN OND L K, Z NPXPNONN NNN YD May IpTa

9IRS R M 8PN, f 1R >R NN 78PN NN (8
k(x)=—f (xs)ﬂ z(x)=—g (x3) lalol)
JOMON Z(X) N MIYO
JONNR K(X) 22 myo
17123 MYV IWON

JgIR SR M 8PN, 1R >R TINTON 7OSPND NN (9

z2(x)=—g(-4x)- f (x“) . k(x)=f (=x)+x"g (I x]) yaon
JPITONIN TN NN ONA L 2,k DPXPNDNN NNX Y5 My pTa

90NN (10
TNT TPXPND NN NPT NPSPN DPDO X
T TPNPND NN NPT NPIPND NY9ON A
TR TPNPND NN NPNT NVIPNO TN D
TR TPNPND NN NPT NPIPND DY NN LT
NN TINPNG NOT NPIMIT-ON NPNPND DY 1250 .0
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5,6 : YO0 (1,8 :TOM N 52,3 : 70000 :6-1 MYNY

JON z MRk (7

JaAmyv (8

JON z MmNk (9

.IN2YN NONY (10
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Gwl PN NN NI HYNRNN TPNPNON

n2x1an nXpna

mMYNY

:TPNPNAN 9 DX VLIV NIXIVN PPN 4-1 NPXPNINN NNN DI MW

y=3]x+1] (2 y=[x-2/ (1

y:U 4 y=x*+2|x-1 (3
X

x? 0<x<4
. F(X) :{ MNPNON M (5
-X x<0

(), f(4), f(-4), £(0), f(7) yawn .N
TPNPNON 9 NN IVLIY .2
599 IN TNON TN PPN ONNIPT )

90 MAIVH
3 3X+3 x>-1 Q2 B X—2 X>2 a
Y= -3x—-3 x<-1 y= 2% x<2
1 x>0 X2 +2x—2 x>1
Y {—1 x<0 y {x2—2x+2 x<1
f@) =1 f(4)=16, f(-4)=4, f(0)=0, f(7)=undefind .X (5
1293 ) . A

12
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D 721wn 02N

MINY
X+1 x>1
F(x)=9x+1 —1<x<1 8PN MM (1
X+1 x<-1

: N OND WYIAPY ,7PNPNON IR VLY
DWW LN

DT

JMINON

M

.mon .
.MON N
NN

R Yy .

PO VNN DY DOIANNY YN NIYD

J 4O L b

J =% o

x>1

f(X)=1x"+1 —1< X <1 P8PNON NN (2
X+1 x<-1

YL Y DINAN DINYONN TN YO
L7212 RY IN N1D) MYV DX WAP

NN N2 TNVIND ISPNN N
R Yy mspnon a2

JOMON TINPNON )

SO INPNON T

YION TIXPNON D
21D PN DY DDIANNDY LVLIYY ) : NN
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,UNN DY TNOMM TN, f iR >R dSPNa NN (3
NN NTIV TN IDN-N, g R > R 7DIPNN
Kk(x)==f(x*)1 z(x)=-g(x°) : 20
NN NI TNOMN K(X) /N MYV
NN NN TPNOMN Z(X) 2 MYV

0% h(x) =k(X)z(x) 2 Mmyv
17012 MNYLVLN AN N

-1,9:[01] > [0,1] ,nrspNna >nY My (4
,UON NTIV TNV g IONY,YNN NY THINVMN f - )M
NN NTIV PN TN
h(x)=f(g(x)) nn
771310) MYV 1N
MONNTIP h X
PN oW h
AUNDN DWW NN TN L,WVON Y h L)
NIdM IMONNIPX h 7

Xx+4 x<0 X2 —4 x<0
f(x)= A g(x)= NPXPNIN NN (5
JXx x>0 —x*=2x-1 x>0

.h(x) = f(g(x)) >N
.[-2,0) YOP2 h DN INSD N
.[-2,0) yopay’nn h OXNWap .2
.[<2,0) YOP2 NMDON h ORNWAP )

Dy NN h:[-2,0) —>[0,4] OXN WP T
PEPNON 97 DY TANDNY NI T-1 DIPYDA *

(=) - R 595y mAmmn nespns mny (6
Y23 MNIN NIYOLN P 0 WP
;N0 h(x) = f(g(x)) mxpnan

—
—_~
x
~
I
x

w
«
—
x
~
Il

0N LN
JONTN 2
BUL R RIS
JNomn T
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F(x)=x%, g(x) == x| : R 929y MmN nvspna mnm (7
2(x) = f(g(x)) DPNOMIN IR IPT X
k() =g(f(x)) DPavMmHn NPT 2

moN h(x) =3/ (x) —g(-x) ONNIPTL )
:2+NR DYDY NN
won ot fospnanx f(a)> f(b) < a<b ox

f(x)=(3|x|) +27
: (x) ( LXJ) +27x] R 925y mImmn NSpNs mnm (8
g(x)=f(x)+x*-28

129791 W HININ
RN NN DY f sSpNaN X

VRN WNN NDW g MNPNON LA

1
F(x) = E(e* —e™) TPNPNOY NDIONN NPYPNON NN INSD (9

R by MIXPNONY INIIN NNITIN OINH NN VAP
29129970 DIPD NXRIPI N PNPND : NN

2x+3
X)) = 1 TPNPNAN NPNHVINN NX PN (10

AN WRNWNY PR NN

CF () =V2+Xx— X2 NP MM (11
DPNPNAN DV NITHIND DIND NN INND N
PNPNON DY NNNNN NN INSD .2
MIDN PPNV INDIN )
TPXPNAN DY NP OOV IINT NN INYD .7
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NOYD Mvn

3D ND D NO LT ND ) N2 PN (1
B 0 1 IR i IR

DI NN MYV G (2
DA Mmyv (3
DN YL (4

YOPAYNN PSPNON A h(x)=x* .X (5
DY R TINPNAN LT .YOPA NMIDN TINPNN )

JPNTON NI TN XD 8PN A MION PXPNAN N (6
JPNOMN KD TINPNN T VNN KD 7PNPNON )

AUON NTIVK(X) ISP .2 .WON NTIV 2(X) MSPNON X (7
9IDN TINPNON L)
N2 NONY (8

.X 99 : NN DINM | f‘l(x):ln(x+x/x2+l) 9
JINNA INA (10

.NOYN NONY L) 0 Bl -1<x<2 .N(11

IN

<

= IN
N | w

DY 5 < X<2 ,mdy 1< x<% A
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nmxnpn NNIN? X1an

HYs DI9’D
YD MI1HD

.D»PNN B DY IN,DPPNN A DN WY A=B .= TN TN PN e
B=A DN A=B W9 A B (DX PN DN) <& TONPIITNPN e
VN JDODN e

LA DY YDON e

ANAPY MW NP DY 9N ,NNap

.DINY HY GOIN NN NN e
NAPN OV DR XIPINIAPIONY DD e
:INIAPY NONY e
.ae A DIV ANNIPY OV aYDNRNIV IMISY NOYY o

.ag A DIV ANSIPY TOVIPN A TVNIV IS TN DY o

MHAP 13 PNY
DN DN NN PITAINY W DX NNV 10 M¥IP SNY

. A=B & (xe Ae xeB) :NIN 1PINT VTN MNP P PNV NN

AP NNHaPN

L={3 IV, 4 -2 MMODN NPAIN NXIAPN NRIPI DMDN DI NA PRY NNIIAP

NOIVINY N0 NP

2970 N2 OMINN 190N OX NIND NIPN NXNIP e

D9I0N N2 OIDXXRN 7900 ON TINOINX XIPN NP e
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AP HY NPYY
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.Ac B 90y, B N3apanvom A N¥IP DN

: OMPNN PN
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g A e
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MTNN D1901 MNP
N={1234,..} :07y30n DM90NN NHIP e

Z={0,£1,42,43,%4,...} : DINYHYN DIODNN NP e
Q= {g ‘ p.qeZ,q= 0} :DPINIPIN DXIVDHN NYIAP e

(P OYND N1 NXIIAPD YN0 N0 PR) DNOINIVNI-IND DIIO0NN NNIAP e
AP ANY Q@ NN NO5YD) R D»WYNnn 090NN NP e

R
P Q

09991210 1N

YUNNN IWIN YT DY INND 1N DMWNNN DI90NN DD NXIIAP NN
: ©YYNNN DM90NN 1 PINTIPIV IV XINY

ottt
-3 -2 —1 0 1 2 3
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0990101 98 Yy DIYOP

@yop Mo MmnIp Mo N9 NN
(a,b) {x]a<x<b} N9 b-H a-nmmnan yopn
NNPN MTIPI SO
[a,b] {XI aﬁxsb} 59191 b -5 a-n mon yopn
NP MMP)
[a,b) {x]a<x<b} ;MIND YXM M 3N YOP
| b NN N9 @ x9N
(a.b] {x|a<x<b} JAIN9 SAY D O8N YO
| a IR XD NN DN
(a,) {x]a<x< o} oo TY @ -1 NNMAN YIPN
a No>
[a,0) {x]a<x< o} co Y @-n NN IPN
a Yoo
(=.b) {X| -0 <x<b} b 7y —s0-nNMNAN IPN
b n55
(=o0.b] {X] —o<x<bj b 1y —0-n nIMON PN
b 551

NN NP HY NPINH NP

P(A) mmom , A ¥ NPINN N¥IAP NRIPI , A HY MXIAPN-INN 9D NP

MBAP PN TN
DYIINN DI NN NPINY NWTN NP NITHN WP B-1 A MNP TIMNX e
. AUB mmom yxy mapn Hv

-DMND NN NDMINY NYTN NP NITHN WP B-Y A MNP PN @
.ANB nMmom yaxy MXAPN HY DXaMYNN

TPHHN MNIN TININD 7NN
AnNB=BnA AUB=BUA
(AnB)NnC=AN(BNC) (AuB)uC=AuU(BUC)
ANnA=A AUA=A
ANg=¢ AUG=A
Ac AuUB
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S TIPNN DYN TINKD DV TINRD DYN TINNN DY NPDOVPIIVDITN
An(BUC)=(ANnB)U(ANC)
AU(BNC)=(AuB)n(AUC)

M$HaP Y9N

DN MIDRY NP NN, A—B 191000, B-1 A mxap »nv v viann
.A-B= {x| Xe ArX¢ B} 295, B "IN 0PRY A MDN DS

NP YV DYYYN
A Sv oYYunn XIpn A' -2 r A -aymon U — A vaann
JPYDYIDNNN N¥IAPN NN U GUND
PMIN-nT roY9s
(AUB) =A°NB° e

(ANB) =A°UB°® e

M HNNNINT

1722 DO MNP DY 297) NINN
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MYy

£ 111219 N ONN IPTII D902 MIXIN NNYLN NN VWA (1
VXYY (X+ y)2 >0 .N
vxdy: (x+ y)2 >0 .2

VxVy3z: xz =% 2D

Vx>0,Vy>0,\/@£i2y A

(oo n- k) vnak,nP—n=6k .0

: DN DNNI0 NINIAN NMIYOVNN NNX DI NV (2
X<=2IN X>2 NI, X >4 YPNUIN PN LN
X 999 09PN, X2 +4>0 YPNVNON A
6-2P9NNN n® —n 790NN, n YAV VDN YY)
~1<x<1 ON PN ON [x|<1, x 9900 55 My .7

,DOYOP MYNNNI IN OO TN T DY NMININ MXIAPN IR WMWY (3
: TINYAPN MIDN 900D NN

A={xeR|X* <16} .N
B={xeZ|x* <16} .3
C={xeN|x* <16}
D={xeZ|(x+4)(x— 1<o}
{XEN|X + X =0

-

F:{XEZ| |x|£4}

1AW YT HY IN )TN DD VYV YT DY MINAN MX2APH IXIPDHN (4
A={x| nMDN NNON OYPN X} NN
DTN DMIAPNN DMIOYN DI0NN NP N
.20-2 10 Y2 ©»WYNKIN DI90NN NP .2
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f(x)= . f(x)= A f(x)= N
(%) 213 A (x) 5x—12 () 1+2x
3 1 x*+8
f(X)=F ) f(X)=; N f(X)= w1 T
UMY Y NN
:NINAN NVPIPNON NN (9
f(x)=vx’-1 f(x)=4vx+1 .2 f(x)=vx N
f(x):XLg ) f(X)=xVx+3 .n f(x)=(3x+1)Vx .7
Jx
65 WWW.GOOL..cO.il 95 103291 1T 110702 NN 1NaY

© PSP XM — NN AND



TPNPNA DY NI IWON

e GUUL
N MAIVN
(1
fr(x)=2x . f'(x)=7x" .2 f'(x)=3x> .N
fx)=-2% F1(x)=3x* .7 Fr(x)=1 .7
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y x+1 ( )
y=(410x+1)" @
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f(X)=x*—4x+5 mspnon M (7

.X=1-1 x=3 MTIPI GNY DPPWNRN NN TPIPNN 99 NN VW .N
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X =100 -1 712y’ N¥1N TYNI ,NODN AN DTN NYYN NNDH1IWN L)
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15 0.5 3 4 3 2
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2_ 16 2_ 15
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%(In x+%sin(2ln x) +c (12
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POUN DAY y-N P DY 1YY NN NP
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y LY =2x M f(x) P¥PNON 973 DININD PNOW PN (10
, F1(x)=2x=6 2N f(x) MIPNIN NN

PXPNON NN TN IO 2D NN
— .y =16 NI y-N T NIV NP2

- F(X) 8PN NN INSD N
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IDIPN INDOYY PIVNT NIRNWUND NN INNND
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[ JN PYDI NNSNY PIWNM
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2
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X2

,NPXPNAN P2 XIDIN NOLYN DTN NN VN

XD PN X =2 YN

NPNPNAN DY DX9NN DININD PNOW 1PN (13
a
.x>0 ©INNA,(M2P a) g (x):?ﬂ f (x)=2x?

IURIN Y292 DONN) DX D T
LY =4X YN DY IRNMN NP
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¥ Lg(x)=2x~ f(x)= 18 NYXPNON DY D¥97) DININD KAN IPNA (17

Jx
D91 DY TINNN NTIPI DX INND N

,D297)1 MY P2 HaANNN NLWN NR VN .2
.X=9 WM x-N PN

f(X)=(x—6)x mxpnan N (18
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LY =N XY DY DIIPNN

Y RN WA F(X)=——
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- f(x) =1—in>3pmn 90 ININD PNV NI
X

IX
At>49UND) x=t-) x=4,X -1 XJ DININ NV PIY)
, S;73 XN PN PPN 97 12 NIIIN NVYN NN )OI
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e
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4

Xa/X -8
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: DYNAN DXPYON DY 1Y N
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X =T PN OY PPN HY TINONN NTIP) NN INSD .2
.DNITIN OINN D52 1YW MNPNON D ININ.3

17
.m= 16 NIN WYY TPNPNN N0 PIPUN Py .2

PYNN NTIPI IR INSD

X -1 PNT TINY X -1 DY, PEPNN 973 P2 XIYIN ALY DX IAVN )
.DTIPN PYDA NIRNNY NPYNN NTIPIN

.(b>0) TN, f(X)=+/x+b, g(x)=+2x NPXPN DY MM
1 NPIPNN 2 K1Y NLYN YT

2
DOV MTN 2— XN X-N PN

3
/ .b 9991 HY 199y NN INND

32

rg(x)_ﬁ

A (X)) = X2 NPSPNON DY 097 DININN PNOY TN
VNN Y2172

y g (X) MNPNON G NN TMNN , x =a T Py

f(x)
, 029930 7V P2 NIDON NLYN NN IS
(MONN NLYN) WM x-N PN

1
.S = 855-5 MY NT DOV O N

.a DN INNND
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NYNPNN HY D9NN DININD DNYY PN (24

3 3
.g(x)_—ﬁﬂ f(x)—ﬁ
NPXPNAN HY DXNN NN OOMN IR, X =t -1 x=k DMWY MY )
b .CD-) AB DYOPN NX DINM
.AB=2CD » T
k=4t NN N
NYNPNN P2 RIVON NLVYN A
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. DN INYND

: DYNAN DXOYON DY NY (25
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1
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(x)= —1 PPNPNAN 9 NN POV PRI A
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.S, NOLYN MMV NNID AP /R PYD NYAPNNY NIRNIN NN .2
APN)
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Y : DYNIN DYOYON Yy 1Y (38
Yy =e*(x—=1) MIPNIMN NN N
DV D97) DIININD PNOY PN .2
X f(x)=xe"- g(x)=—e" nPIPNIN
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X ax+b a

1
v (%)=~ mypnon nm (39
12 XIDON NVLYN DT NNX VN

¥ X=—4-1 Xx=—1 DN, 8PN
\ X1 PN

.N2VNA In PRYND 1M

\4

X +3
1 f(x)= " +1 PN NN (40
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X

x=k ,x=k’ ,x=k* 0w NX Iy

xm i A(x>4) N2 NN, x=4")
x N Kk Mys8nNaIwan N
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ND TN NN DXNYNN IR MNMPHRY M0 MTIP) MN»P ONN .2
AMININSD ;)0 DX 70.9.0 IN MN»PN

,DIVIVYN TN HY ,IWIAPY , INNYNT DIVIYD NP9 NIDINL NNV )
NN 19991 N30 NHMP ,0PPNN XY 0.9.0 102 MTIPIA OXN
X DV IINPNA NI Y N NTIPIN

NOW NPAYNN NTIPIN NIAYY ,1P99) 1IN WIOW ROY N .7
y NN NP0 INNYNN NIV N0 NHMP KD ,D.9.0 NN NNYPN
X DY INPNAD
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19 P19 G’WL LN DYIVIDOY - MININD NYIPNS

Xy =Iny—Inx+1 pxnwnn nnny (9
PINDN MIIPNAN VIVN DPPNN 1NIY MTIPIN DI NN INND N
JONTIPINIAY y' INMIVYN 2
10.9.0 DM»PNN XD N2 MTNIPIN DY NT A5V IMD OIN NN L)
1

L DVIVIVN THD HY ,IaAPY ,INNWAN VIVIYY P97 MDINI IWHNYN .
NN NYYI0N 1220 NP ,0M»PNN KY ©.9.0 N2 MTIPI2 ONN
X 9W PNPN XN Y 1) DTN

,0PNN XD 0.9.0 102 MTIPIA OXN WIAP N9 MINI VINOYW NID .1
JPNPND NIRNND NNNWNPN N2 NTIPIN DX NDYINN NIAD NPMP

(e=2)Inx+Iny=y-1 nxXNwnNn N (10
.(e,€) NTIPIN MY DPPNN ©.9.0 ONNIPTL N
X =e NMPN NNIN DIPYN DY MTIPI NND
PR PYD2 NVNY NPNDA NTNIW 2 PYDA NIWNN ORN
0.9.0 NN MNMPNN MTIPIN I NN INSND
210 MTIPIA NN NN HIVN .
D»PNN XY N2 MTIPI2 ORN ,WIAPY 1IN DY 797 NIDIND IWHNYN
Jy = (X)) 7PNPND NPT INNWNN NAY N0 NINND N ,0IWNN

PN NDD NN NN DYIN P, PYD OV INN 3

J 49 L

.
—t

.(0,-2) TP NN, y2 +6xsiny =—8 NNIWHN NNM (11
TIPIN N0 Y = y(X) ISP NPT IRNVNONIY INDIN N
2 TON YNMOPN NVY y(X) IXINNS .2

: DYNAN DXOYON Yy Ny (12
X =g(y) My MNMINDN NYSPNIND VIV NN INDI N

x=In(x*+y*) nxnwnn My .2
NN PTIN INNWNN NV, (0,1) ATIPIN SV N1 INMP 23 1NN
X=g(y) ,y DV 8PN X

.g'(1) PXYAVN )
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Xy =Iny—Inx+1 Dxnwnn nnnd (13

X NN DTN IRNWNN NAY, (1,1) NTIPIN DY 12220 NNMP D NI N
X=g(y) ,y Dv 8PN

.g(y) 9v Ompn DoPNn NTIP) NN (1,1) NTPINYININ .2

: 3Py —yz° —4xz =7 NNNVWNN DNN ,2-N D¥9OY02 (14
1(-11,2) PTIPIN NDADA Z = z(X, y) NOIND MIPN NPTHIN .N
1(-11,2) "TIPIN N0 Yy = y(X,Z) DNOIND IIPNI NPT .2
A(=1,2) NP2 1IANONINT Y = y(X,Z) TINPNANVINDIN )

X =y =722 =3x%y +3xy® +32° =3z -1 INNWNRN NN (15
: INNWNN DNN,D.9.0 TR0 YY ,2-NX DX9OYDA
1(1,2,0) DTN N22202 2 =2(X, y) NOIND DIIPNY NPTHN N

1(4,4,1) NTIPIN N2>202 Z=2(X, y) NOIND PPN NPTHN .2

TIND MIYPND NPTIO INNYNNY ,D.9.02 WY K9S IO )
(4,4,1) DTN N2103, 2 =2(X,Y)

Sin(x+ y)+sin(y+z) =1 DNNWNRN N (16
Y = Y(X,Z) TPNPND DTN DRNWNN NV NADIY NTIPI INSD
IR NOXPNAN PAY; J'H’P'Jl'\ﬁ NN NN INSD)

s MNNWNIN NOIWN N (17
) x=u+v, 2)y=u’+v>, Yw=u’+V
,W=W(X, Y) 9N2Y NINDN MIXPNN VYN ININ DIPPNN ONN IPTL N
(% y,u,v,w) =(1,1,0,1,1) DTy
W, W, IN NTIPIAAVN 0¥ NTNI
(G YU, v, W) =(2,2,1,1,2) DTIPIN N1 /N PY0 DY NN LA
NN MY, (X, y,u,v,w) =(2,2,1,1,2) 7PN Y¥ N2>20 NNH»P ONN
TW=W(X,Y) TPNPND NPT MWD
W, W, IN NTIPIAAVN )DW NTN2

TMINDN MPXPNON VIV DPPNN TNIY ,NYINI MTIPIN Y IR INSD .7
w=w(X,y) My
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S MINNWNN NN NN (18
1) x=acos¢cosd, 2)y=bsingcosd, 3)z=csind (a,b,c>0)

L= g(X,y) MIY IMNDN TPXPNON VAYN ININ DNMPNN DX IPTI N
.4, =0, :% D29 NPNNNA , P, NTIPIA

9,9, IR NTIPI2IIVN IOV NTNI
PV IVIN OT DY NIVNN IR IPTA
, 2=12(¢,X) 72Y NOINDN NIXPNON VAVN YNIN DINPPNN DNNIPTA A

.4, =06, =% DYYY NIORNNN , P, NP

.2,,2, DN NTIPIA VN ,)OW NN
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NOYD Mvn

4

NN T 22 9 A NN N (1

NN ST Opyn 2 NN N (2
N N0 T PYD NIRNIN D NN T

ND D oA DMIPII N N (3

0.9.0NN NN NOMPN OWNnY (1,140) NP .2 IYP XD .N (4
0.9.0 NN IR NPYYPN ownd (2,1) NTPIN )

.(0,0), (2,2) MMPINN NNY N, INNYNN DY (X, y) NTIPIDI.X (5

,__2x2—2y
y® —2X

.(0,0), (%/Za, %/Ea) MTIPINN NNV WX NN DIPYN Y NP Y9 X (6

el fotly-s ) o
. y? —ax y? —ax

N9 T 1090 ) a

y - A
(v -ax)
.(R,0), (-R,0) mMIPIynn NNV WX DHvNn Dy MMpn Yo X (7
UITIO N0 NHMP ND .2
.(0,0),(-0.5,-0.5) ,30 .2 X, :%, a=3.N (8
NN NORY T ND )
L(LY) TP ANY VXY, xy =Iny—Inx+1 SYv (X,y) NTIPI YD .N
1,2) ) Iny—Inx+1 5yw (x,Y) P ¢
1
MR RS N+T 10D L) y'= —% A
Ty
N ) MNPV A )9 .N (10
A(1,1) TP NNY IR DIPYN DY NTIPI DD .7
(x>0,y>0,(x,y) = (L1) y'(x) = (2=e)y
x(1-y)
NN NORY 3 AMIND D
p,(X)=-2+ %sin 2-X+ %sin 2(sin2—-2cos2)x* .2 .IN2N NORY N (11
g'D=-2 . NN NYRY .2 JVI0 NN LK (12
.IN2N NONY .2 NN N (13
.IN2N NORY L) 30 A NO N (14
OO IONY .Y IYVTD I ND 2 39N (15

y,(0,0,0.57)=-1, y,(0,0,0.57) =0 : yn "M (0,0,0.57) NN NTPIN (16
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LDMMPNIN KD A @(1,1):§ ,@(1,1):0 N (17
oy 2 OX
D={(x,y)eR2|y>%x2} T w,(2,2)=-3, W,(2,2)=3 .
@_ 2 a&_ 3 W__ b W1 g
x a 'o¢ 2 & a3 'ay b
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OMIVNIXRA DYYVINY

MHNY

2 2
X 4
(z<0) Z+ y? +§ =3 PNPNAN MY ITIND NLWHN P (1

1X=-2, Y=1n2,P nTipda nowny powun MUn IRNYNI NN

,(—2,2,-2) N2 Xyz =8 nuwnd Prun NN HY NNNYN IR (2
I NTIPI PNIN NVYNY 2NN YIVNIIN TN DY IRNWYN 1

, X2 +8y2=21-277% nowny pPwnn NN INSD (3
. X+8y+18z =0 7wnd Hapnn

SIVWOD NTIPI PPWNN MR 1vavn X +.JY +4Z =va nowny (4
JNNNN,AB,C MTIPIA X, Y,z DY PN NN TN DT NN
.0=(0,0,0) : oo

.OA+ 0B + OC =a yn
(NPYNN NTIPI2 NN 1R DIYOPN DIIFDY NI NYYND)

.(1,2,-1) NP NN, X°yz +3y? =2xz° -8z nLWNN PM (5
L X+3y =2z =10 7M1 DX TNIN,NNNIN NTIPIA NLWNY 9NN WD

QT2
.Q NTIPIN NN INNN

NNAWN 12NN TN 929 THINND X° —2yz+y° =4 NOYNRNIVIRIN (6
.(L,-1,2) NN NP, X +1=(2-4a)y* +az’ DNOWNN

,C:x=6sint, y=4cos3t, z=2sin5t DIPYY PPUNN WD NXNYN INND (7

1
t=27 mnmpa
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:DXNIN DOPYONIY DY (8
,C: x=x(t), y=y(), z=2z(t) Opy M .X
.DIPYN INNWNI t =t; NIANNN NOAPNNT, P (X, Yo. Zg) NTIPI NN
N> DIPYD 91N NN IXNYI D ININ
. X'(to)-(X—X0)+ yl(to)'(y_yo)"'zl(to)'(z_zo) =0
DIPYD DNINN NN IRNWN NN INSD .2
,C:x=6sint, y=4cos3t, z=2sin5t
.t=0.257 N2 NMPA
Coix=2t+1 y=t*-1 z=t’+t
, MMPY >NY MNNY (9
C,:x=s" y=-s z=s-1
NTIPI2 MONN JPNY I, S NLWN DY NINNNDI NIMIPYN SNV O NNN
XY IVWINI NINSOIN

DIMIPYN NV P TINND NTIPI DN IRYD N

TIIPNN NTIPIA MMIPYN SNWY PPUNN NN INNWN DX INSD .2
DIMIPYN NV Pav

Cix=2t+1, y=t"-1, z=t*+t
,C,:x=5", y =—s, z=s-1 MMmpy viov nmn (10
C,:Xx=U+2, y=u, z=u’-1

NTIPI2 NMONNI INVIDY 1Y, S NLWN DY MINSN) MMPYN YIDY ¥ NN
CXY YN NINNIIN

INIPYN SNV PR IINN NTIPI DX INSD X
1PN 1S NLWNY PEVN NYIN PIAYND 1N DN NTIPIA OXN .2

: DONAN DXOYON DY NY (11

F(x,y,z)=0
, :01‘7”5 POVYNN VN IXRNYNDY NN .N

G(x,y,2)=0
0: P+t-VF(P)xVG(P) NN, 19w P nTipaa
: DIPYY PPUNN WD DRNWN IR INSD, (L-11) NP2 a2

2xz—x’y =3
Xy +y’z=-2
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: DYNAN DYON DY Ny (12

F(x,y,2)=0
, DIPYY Y2071 NN IXNYNIY INIIN N

G(x,y,2)=0
,a(x—x,)+b(y—y,)+c(z—2z,) =0 NN ,PO¥W P N2
.(a,b,c) = VF(P)x VG(P) TWN>
:DIPYD OINDINN NN IRNWN NN INNA , (L,-1,1) DTPI .2
2xz—x’y =3
{3x2y +y’z=-2

.X=ucosv, y=usinv, z=u*+V? Oy r:R* - R mypnon nnm (13
1POUN NN DOP 1NIYY MTIPIN 1IN
(u,v)=(1,0) NTIPI,POUNN NYINN AINNYN NN INYN

NOLYND THINRND ,NTNN NOPND NV INND (14
,X=sinucosv, y=sinusinv, z=cosu
.uel0,z], ve[0,2z] Ty
192770 NLYN NPNAI
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NOYD Mvn

3x-6y+2z+18=0 (1
X—y+2+6=0,(-2,2,-2)+t(1L,-1,1) (2
X+8y+18z=21, x+8y+18z=-21 (3
SN NONRY (4

Q(7,-9,-15) (5

NN NORY (6

0: (%Y, z):(3\/5,—2\/5,—\/§)+s(3\/§,—6\/§,—5\/§) (7

3x—6y-52=262 .2 NN NONY X (8

X—2z=1.2 P(1-10) .X (9

.N2.2 LP(R-10) 20 TONN NPV 5AP) .N (10
(x,y,2)=(,-1,1)+t(3,16,2) .a .IN2N NORY N (11
3x+16y+2z=-11 2 NN MONRY X (12

—2x+z=-1  .(0,0,0) vy ,NTPIY> (13

,1 DT 0Y , DV YN BIINY NI, A= n_ _xyz) (14

Al 2 +y?+2°

X4+ yi 472 =1 . Imnonv
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20 P19 GWL LU OY DY TPNPNAY 9IIN) NP

DINYN MY 2 nXpna? 901N NXp

MHNY

,8-1 MYNWA NPIPNOIN NNN 9 M2y
;9N IN DY ,DIOPNT JMN NN NPVIP MTIPI INSD

f(x,y)=8x3+12xy+3y*>-18x (1
f(x,y)=x3+y>-3x-12y+20 (2
f(x,y)=x3+y*-3xy+4 (3
f(x,y)=3x—x>-2y?+y* (4
f(x,y)=e¥>*Y (s
f(xy)=yJx-y?-x+6y (6

2,2
oy =Y @

f(x,y)=e*cosy (8

2=X3+ Y3 =3xy+4 nown Py (9
NOWRY DOPAIRN DIPOWNN DINWNN MINNIYA NN INSD

NLYY N2XNN YTHN NN IAYN ,P7ND 32 JNIY NINMNOT MINN YD Pan (10
SHNN NIN NHY DN

,—2X—=2Yy+z2=0 1wy (1,2,3) nTIiPInNm INP2 ISPN PNIND DX INSD (11
D71 NTMIPIY NP NAIPN NWINN DY NTIPIN NN 19)
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20 P19 GOOL WD Y SY NPT 9GIINY PNYOP

)02 YIND ,D012vN) 1010 I (12
.83 NN D2 NIAVNN NN MDY 63 NXN NIND NIAVNNI TY NN NDY
Q, VIPan NN ,XINA NIAVNND Q, VI AN NN TOIN PNV DN

.Q,=116—-30R, +20R,,  Q, =144+16P —24P, :> by 02 Navnny
DOPNY TN DY, P, -1 B ,02112wNnn >1PNN NX 2P0 MIND NN T8O
Y AN NN NN NN

f(xy)=xt+y +axy DOSPNAN NN (13
JPVIP NTIPI NN (0,0) NTIPINY NN N

a YV DYDY IDON NIY WIAP ,NMIVN NI 1NN NITYA .2
YT 370 ROV IR, 90IN, D120, 01900910 NN /N PYON NN

b 1
90PN O j (24-2x—x*)>dx-w 72 ,b>a ,01900 MW INYD (14

a

OO Mvn

0N (1.5-3) ;99 (-0.51) (1
AN (L,-2) , (-1, 2) ; owoPn (-1,-2) ; oY (1, 2

)
0N (11) ;9918(0,0) (3
99N (-1, 0),(11),(L -1) ; owropn (1, 0) ; owovn (-1, 1)(-1, -1) (4
.0MopPn (0, 2) (5
.DMOPN (4, 4) (6
.0mopPn (-0.5 4) (7
JDPOIP MTMPI PR (8
z=4, z=3 (9

270 2 D20, N0 4 TN, N0 4aM7 (10

-(1/3,473,10/3)9MP2 NP NTIPI .THIN MTN> 1 NI OO»N PNIn (11

.288% Ynopn N1 B =108, P, =12% (12

a>2, a<-2;nYmIMmNY,a=2 a=-27y .2 NN NONY LN (13
DYIPN 2<a<2 ;99N

a=-6, b=4 (14
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21 P—19 th LLDONYVN MY ‘JW ﬂ’SPJWS ‘J\U ]13’17

(‘'Tan? *2a12) 112°X NNN DNNYN Y 2V dxpna v nxop

MOHNY

S NINN XIDINRD 91902, NPNPNN DY DIIPNM DIPOPNN NN INND §-1 MHNWI
f(x,y)=x2+y* 2x°+3xy=1-2y* (1

f(xy)=x"-vy% X +y’=1 (2
f(x,y)=4x+6y; xX*+y*=13 (3
f(x,y)=x%y; X*+2y*=6 (4

Xy >0 qwNa, max{xy} st x+3y=12 pppnnvyanm (5

PYIN IR IINS N
V2D 97 PINDNAN A

X,y20 IWN, max{2x+y} st JX+\y =9 nopnmmyamn (6
7PYAN NN IS LN
7YY 5973 PIND INAN .2

, X+3y =12 N by MINSIN MTPIN 9o pan (7
I2D0PN MNYY NJAINY 1T NN INYNI

MYTIPIN DROINSD , 2X2 +3Xy =1—2y2 nmipyn Syw MmN 95 pan (8

TPYNIN JPNINY MTIPIN DX POOD1N XN DXPNN THPYRIN JPNINY
A0PN NIN DXPNN

,3X—6Y+4=0 9NN N2 IN¥PN PNIND NN INSD (9
X2 42Xy + Y2 +4y =0 no1nay
|ax, + by, +¢|

Ja?+h?

NI, ax+by +¢=0 W0 (X, Y,) NTIPIN PRI 107
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21 P19 GOOL . DINVUN MY Y IINPNG SV NP

DY NP Y ) DDA VP X IV INP OV (10
AU(Xy)=Inx+Iny >m 5y mnny, (X, Y) 5900 N80 nONN

DY 2 NPIY P PN ,NTY 1 DMNBTN MR PN
,In16 NOYIN NN PYND INSYD YAIP POWIN
JPONDIN MDY NNT HPUND 1INIYND NI

JVOUNN MY NN 1IN IND)

DVIVY WPy ) DNAIN WP X PV INP NT (11
AU(X, Y) =Xy >0y nnm (X, Y) DON N8N NN

DY 3 NPIY VP PN DY 1 OMNBDN MR PN
N7Y 12 DY SPN NTH
2T YA NN NN IND)

X2+ y? =13 2o, (y) ,O0NY,(X) ;100 P2 NN Py (12
(X, y) =4X+6Yy NN »TH
,1IDNN IMPY YY, (X, Y) = (11 ,00N) YD1 NN Wann 27

JONINY NN NN DY NOVIND NN DIPOPND NN
PYAN NN N IND)

Q=K ++L M nrxpag vy (13
.P«=2,B =10n L K 075 onnn
,(K*, L*) NPIN NN WONND XIN 100 NPION NN INSNDI 1IN

.MOYN NN DI NX2NDN
(MMNA5 XD) YINON MY NN IND)

~max{u(x,y)} st. px+p,y=1 NIDX NNN NP NMya mn) (14
PYN DY ODNIP 280 NNIND I .7YIAN DY PINN NTIP) (x*, y*) N

U +y

X- -u
PYIAN OV PNINN NTIPIA A = fy D»PNR A IR D9 IO
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21979 Gwl L DINVN NV HY DNPN0 SY NP

NOYD Mvn

max (+1,71) min(i 1/7,1\/1/_7) (1
min(0,+1)  max(+10) (2

max (2,3) min(-2,-3) (3
max(+2,1)  min(+2,-1) (4
max(6,2) (5

max(9,36) (6

(6,2) (7

max (+1, ¥1) min(J_r 1/7,+ 1/7) (8

71345 (9

min(\/ﬁ,\/g) (10

max(6,2) (11

max(2,3) (12

min{2K +L}; K ++/L =100 (13
N2 NONY (14
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22 P99 GW‘ LD MNXNYN NN NPPM NIND

NIMIND? NINNYNR NDIYN NNNa

MYNY

:MIPY MOIYN )N MIXIAN MOIWNINIDNINSD (1

2x+y=4 , X—-y=0 ; X—4y=-7 , x+10y =11
x+y=3 ’ 2x+y=3 ' X—y:—l’ 2x—2y=0'

s MINAN MRNWNN MDIYNY NVOIRNNN MNIVNN IR IV (2

x=3 ) 3 X—4y+z2=—7 x+10y =11
oxry=a4 .1 ITYTEES X—y=-1.1  2x-2=0.N
x—2=0
7+t=8 X+y+2=5 X+y=3

O INNX N, PNNNN NMINIYIN MDIVON NN NNIVN DI DY NI 5-3 MONYA
(PVNT NOYNIINIY PRI ONNPWYN RIN MZIYIN ITO) NOAPNNN NXIVNN NN INYD)

3 4 8 1 4 10 2 35 -10
2 -3 6 0| (5 -1 2 1 0 (4 2 1 4 2| (3
-1 4 51 0 31 -1 5 0 -2 6
Ri—>Ri+3R3,R, >R, +3R, R,—4R,, Ry, >R, +R; Ri<>R,, Ri—2R;
R,—5R; -8R, R,<>R3,R;—>R;—3R, Ry—>R3+R, R >R,

LIRNDWNY NXIVNN DY YNID W NNN TIOVININ NDW NN INSD (6
11D NIV NN DAPD T

1—24 6 -3 9
[ ( e

10 4 1 -4 1
4 2 0 2 17 -3| 2
0 1 0 4
10 10
0 1|—>(4 2| O
4 4 4 4
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22 P99 GWL LD MNXNYN NN NPPM NIND

X979 NNNY NINAN MNIVNN NINX NN 15-7 MHNWA
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