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0'';~ o~0 1·~4 )~ ssssss , ~~ ~,> y,l.;; ~l9 )~ tU ~4 p = 2L y,l.;; SO)'~ 4 y,l.:.:...o ~l; f (x) ~~}

~} ~ ~1 ~~jA ~l; ~),s Sy-J ~ tAS~S~01.o,f)14 ~~, ~~ u~ j'~~~)~ ~ ,) ),s1.o ~l;

a ~( nn . fi1t Jf(x)=--.Q...+ LJ ancos-x+bnsln-x·
2 n=1 L L

1 I L nnan=- f(x)cos-xdx
L -L L

.~~~ ~l.> .)"!.j ~) ~ ~),s Sr ~'.r" 01)~ tU

1 f+L nz 1 f+Lbn =- f(x)sin-xdx a, =- f(x)dx
L -L L L -L

~J'J cLL..::.li ,)J Jfil.o t:'ti clS: J~~ ~ wTt5.JJ (.S'~li ,)J .J ~4~ ~.J~ J~ t5J~ "-! t:'ti ~ ti'.J-O ~~ :~

~J,Jei (S~ ~Jl:u.o t:'t wT (S'->:, ~ UJ.u' cGi~ ~~ ~.J~ UJ~ cl:' ct.lw:.li wT[Jb ,)J .J cGi,fi Jt,.i~ ..l.4 ~~

r;-=Ql
~

2 fL. fi1t, bn =- f ( x) SIn - x dx
L 0 L
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{
I -1 < x < 0

~~~~ I) ~)~ Sr ~G ,f(x)= x ~l:; ~l~: Jlio
0< x <1

2L=2~L=1

1 J+L 1{ fO i1
} lOX21

1
3 ao 3au =- f(x).dx~ao=- l.dx+ x.dx =X +- =-=>-=-

L -L 1 -1 0 2 2 2 4
-1 0

2L =21t::::::> L =1t

an =.!.- r2x
X cos(n1t XJdX =~ r21t

X cosnx.dx
L Jo L 1t Jo

=> an =.!.-{~sinnx+~cosnx}121t =.!.{_I__~}=O
1t n n 2

0 1t n 2 n2

1r21t 1{x2
}121t aao = - Jl X . dx = - - = 21t => --.!=1t

1t 0 1t 2 0 2

x- cosnx

. 1 .
".,-:- SIn nx
n.

21t.21t

~=_2_=1t
2 21t

f (x) = 4sin x (
1+c~s 2x ) = 2sin x +2sinxcos 2x = 2sin x +sin (x + 2x) +sin(x - 2x)

= 2 sin x +sin 3x- sin x =sin x + sin3x

x
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~ J1~1

x cosx

1 sin x

0 -cosx

:\J"""'? bn =0 ..:.......1 Dj f (x) 4S 4-01).9 L =~ ' P =1 Y.9L:.; 0 ).9~ ~ -:.......,1 Y.9l.:;... f (x) : J:>
1 1 1

an = 3.. r2 sinnx.cos n1tx .dx =4 r"2 sin1tX.cos 2n1tX .dx = 4 r"2 !{sin (1 + 2n)1tX + sin (1- 2n) nx}dx
1 Jo 1 Jo Jo 2
- -

2 2

{
- cos (1+2n) 1tX - cos (1 - 2n)1tx} ~ {II} 2{I-2n +1+ 2n } 4

=2 (1+2n)1t + (l-2n)1t 0 =2 0 + (1+2n)1t + 0 + (1-2n)1t =;; 1-4n2 = 1t(1-4n2)

r: f (x) 0 (x)dx = f (0)

1 f+1t 1 1
a =- <5 (x )cosnx dx = - cos 0 = -

n 1t -1t 1t 1t

1 f+1t 1
a, =- <5 (x)dx= -

1t -1[ 1t

1 f+1t 1b =- <5(x)sin nx dx = - sin (0) = 0
n 1t -1[ 1t

:1~

1 00 1 1(1 00 J<5 (x) = - + L-cos nx = - - + L cosnx
21t n=1 1t 1t 2 n=1

~l:i J ~1 ~~ ,~~ ~)4 t~ ~,;~ cL:' ~ti~,jJ 't:'ti ~ ",:,.>JS ($~ f"=!~J ctS <.S,.>~WW :~

~~ ,~~ ,;',;-i ~J~1 ,J..)..JA ~w~ '~'c..r ~JcL:' ,~.J.a.t ~ .b.:tIJ ,) cl.:' ~ji 4 ctS ~,)JS (,$~ ~1~ J~csO

·~4csO ~~j4 JiI~ ~ .:>' t:'ti ~ ~ji <.S'..>:' ~,.,.i:i

f (x) ={O -1t < x ~. 0
x O<x<1t

ao=!{fO O.dx+f1t xdx}=L{I1t=~ =:) ao=~
1t -1t 0 1t 2 0 2 2 4

al =~{ J~x Ovcos x dx + f: xcosxdx } =~ {xsinx I~ + cos x I~} =-i
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bl =~{ J~n Osinxdx+ J; XSinXdX}=~[-XCOSXI: +SinXI:]=l

t. ( ) 1t 2 .x =---COSX+Slnx
4 1t

~ Jl~l

x sin x

-cosx

O~ -sinx

:~1~0~01~~

.~l x =Xo LSlj1 ~ ~l:; ~.),s LSr )~~l~ ,of (xo) :o~01'~4 ~~. Xo )~ f (x) ./1 (uiJl

. .. f (x~ )+f (x; ) ~ _. __ ~
.~l x =X o <..5

')
~ c:l:; ~.)~ LSr )~ ~l~ 2 :o~0 1'~4~ X o )~ f (x) ;51 (y

y

x

:J:>

2L = 21t~ L =1t

2 La 2aao =- Ldx =-
1t 0 1t

2 f1t n1t 2 f.u 2. Ia 2.an =- Jl f (x )cos-xdx =- cosnxdx =-Slnnx =-Slnna.
1t 0 L 1t 0 nz 0 n1t

. a ~ 2 .
d..:'•.J~ LSr :-+L..J-s1nna..cosnx

1t n1t

f (0) - a. ~ 2sinna 0--+ L...J--'-cos c

1t n1t

1- a =3.~ sinna
1t 1t n=l n
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\ .. I I ~ (_l)n I·· \... \ I Jlt.
:~ ~ ~ ~ L,..;-2- 1 )~ ~.j ~lJ ~),s ~ j: ~

n=O n +

x

-2 -1 1 2

2L= 2 ~L=1

1 f+l 1 IIao =- f {xjdx=- kdx =k
1 -1 1 0

1 + 1 nz 1 I nz k 1 nn II
a = - f f (x) cos- x .dx = - I k cos- x .dx = - - sin - x = 0

n 1 -1 1 1 0 lInn· 1 0

I
I {O1 +1 nn lInn -k 1 nn -k n

bn=-f f(x)sin-x.dx=_fksin-x.dx=--cos-x =-((-1) -1)= 2k
1 -I 1 1 Jo lInn 1 nn -

. 0 nn ~)n

()
k ~ 2k . ( 2n +1)1t

f x = - + L..J SIn x
2 n=0(2n+1)n 1

k 2k 00 1. 1t 00 (-1 )n n
k=-+-L--sln(2n+1)-=> L--=-

2 1t n=O 2n + 1 2 n=O 2n + 1 4

00

c: 1 .. ~
.~)~ LJan

n=1

~),9I.S.r =~+~)an cos nrtx--b, sin nnx )
2 n=1

1 12
-Xd -x 1

2
(-2 1) 1 -2aO = - e x = -e = - e - = - e

1 0 0

~l> ~l; Sl~, o~I~~.r--3 ~]j)~ ~ (-L,O) ~13)~ I) ~l; ~1./1 ,~~ o~ ~~ (O,L))~ f(x) ~l; ~ ~)

.~I b n =0 ~,~)~ d5~I ~~ 4 1.~~~ ~~~ ~.)~ <.sr '~)~ <.Sr ~.I ~ '~~ ~.)~ <.sr
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2 i1• nna :::: - f ( x ) cos - xdx
n L () L

2 iL
ao =- f(x).dx

L 0

2 i L nnb :::: - f ( x ) sin - xdx
n L () L

1
1 0 < x < 1

:yh; ~)!}A ~\.; ~~ ~.),s lSr ~l y,Lho ,~l ~,~ f(x)= 1 1 2 ~~: J\io
- <x<
2

2 f 2 . fi1t 2 [ r1 . fi1t J2 1 . nz ] - 2 nz 11 1 2 n1t 1
2

b :::- JI f(X}Sln-xdx=- JIISln-x.dx+ -sln-x.dx =-COs-x -_·-COs-x
n 2 0 2 2 0 2 1 2 2 nn 2 0 2 nn 2 1

-2 ( nn ) 1 ( fi1t):::- cos--l -- cosn1t-cos-
fi1t 2 n1t 2

~\ 4' J J~ y~Jjj ~'J ~\:i ->\:iQ,) ~ (.$~ ~.J4 J'-1.1U 4 ~ ~, ji~~ (.$'et.:,;,;.i (.$.>-'-'" ~ ~, u4:~: ~

4.J~ ~, ,;J 4' ~ ~~ ~ J b~ 4:fi ~~~ .n ~lji' 4~J~ (.$~ ~,~ ~ ~J~ .t,; ~lo~ t~-J-O

.J~ ~,~ ~l:u. ~~ ~,;,;.i (.5~

tj UJ~ ~ 1..) (-L,L))~ 1) f'(x) ~),g tSr , o~.f lS~~ j,9 ~l) j1 01':;~ ~4 f(L) =f(-L) ~0~ (~1

.~.f~

'() ~ nrt { . nn nz }f x = L-J- -an Sln-x+ bncos-x
n=1 L L L

J
a f L ( . n1t nn )f(x) dx = -...Q.. x +1..J- anSlfi-X -bn cos-x +K
2 0=1n1t L L
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(i x f'y3 ~~,):>l:> ~) ~y. ..I.A>lyu f f (x).dx ~.J,.9 ($r ~ii 0.,s ($,l...,.j ..::.......1.J .:.....0....... .J~ o.L::. ~~ -:".J~ :~ ..::.j~

)..l..io ~~ ~, ~y5' 0l.:-! ~~L, ~ [-L,L] o:Ll..:.1.9.J~ 1.J ff(x)dx- i x ~l; ~.J.,s ($r oIiiIS'" J.,s ~I.J) Jl> yIb ~ La!

.~~I)K~L;

:J>

f (x) = {-xx -1t s x s 0 ~)~, f (x) = ~-if cos(2n +l)x
Os x c n 2 1to=o (2n+l)2

f ()
1t 4 ~ sin(2n+l)x

f x dx =-x-- LJ +K
2 1t 0=0 (2n+l)3

x2

-1t< x <0
f f (x).dx = 2

x 2

O<x<1t
2

4 sin(O)
O=O--L +K~K=O

1t (2n+l)3

:~11S'" ..:.......,~ "-! ,~ o~1..iI::.....1 ~)'!.~ ~ )..::.......1~~ 4.b.ii J.,s ~l; ($1.J1 tiS x =~ .J~ ~04- Jl> ,

(~J = 1t ~_~ sin(2n + 1)~ => (-1)" = (1t2
_ 1t2

) ':: =1t
3

2 2·2 1t L (2n+l)3 L(2n+l)3 4 8 4 32

1t2
00 4(-1)0

f (x) = -+L--2-cosnx (-1t< x < 1t)
3 n=l n

X 3 1t2
00 4 (-1)0 1 .

-=-x+L--2-.-slnnx+k
3 3 n=l n n
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. sin 2x sin3x
f(x)::::: stnx ---+---+...

2 3

:~.)~f(x) j1 '-.S~J'~' ~ :~

I" 1 1 2 ( 1 1 J- x' :::: -cos x +-cos2x --cos3x + - ... +k => x =4 -cos x +-cos 2x --cos3x +-... +c
4 4 9 4 9

:~.),l~ ~~~ -1t::;x::;1t ~1.9 J~ 'J g(x)=x
2

C!l; ~J,g c..Sr ~ .b~r ao ~.~ ,C ~bt..o <.S'~

a == ~rx2dx =~ 2:.xll1t =~ ! 1t3 = ~ 1[2 => C =~ = 1t

2

o nO 1t3 0 1t3 3 2 3

.~,

:~

.. 1 f.+1t 4 1 1 51
x

2 5
J'~)4 <s,t..,..j~~ =- x dx =- -5 x =-51t

. • 1t -1t 1t 1t
-x

( )

2

__ _ 2;2 . 00 (16 )
JI~)4.<s,w ~1)~ = + L 4+ 0

2 0=1 n

2 2 ~(I+coSn1tJf(X)==- --L-J 2 cos nx
1t 1tn=2 n-l

L::1t
ao 2
-=-
2 1t

-2 l+cos on {O
a ::- 2 = -2 2
n 1t n -1 _

1t n2 - 1

~4~.} n./'

~4 ~,j n./I
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I) ),5'J..o ~l; oS ~}:o ~~~ 01S:..o1 0-1.1~41.}'~ r: If(x)ldx~ ~4 )"!.~JI~IlA.Lb (-oo,+oo).u...:.13)~ f(x) ~l; .II

.~~ )'!.j f} ~ ~~~ o~l,j ~l; ~)~ JI~Ib.~I tAS ~I~I 0~ )~

f(~) = Jo= (A(ro)cos rox + B(ro)sin tox }dro

IA(ro) = ~ r:f(X).CosroX.dXI 1 f+oo
B(ro)=~ _~ f(x).sinrox.dx

.~I A (00) =0 ~L ~ ~.~ ·~I B(oo) =0 ~L . l; f (x) ·~I ~ d..> ... .r .r ~ . [~) ~ .r... j-J

.~I f (xo) ~I~ Xo~ )~ ~l; ~.),s JI~I )~ otf01~4 ~~. Xo~ )~ f (x) .II (~I

.. I f (x; )+f (x; ), ': t ••• I·· . JI.e- :1 I" I~ -I . I ..1 .. e . t .~. f ( ) .~I (
.~ 2 ~ ~ Xo~ ),j ~u ~.)~ r)~ Ole) 0 ~~~ Xo ~),j x.r ~

:C..P
x >0

x <0

f_+ooOO If (x )1 dx ~t; e,,':>J-! e::,j ~ r= 1

00

- 2 Jo e-xdx =-2e-x
0 =2
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{
o x c n

2)f(X)=
cos x x> 1t

r: [cos xIdx = r Icos xldx = 00 .),-X:><.o~

y If(x) I

x

.~)~ ~)~ JI~I g (X) ~.

F(s)=L{f(x)}= foooe-SXf(x)dx => A(O))=~L[cosroX]1 =3.A! = ( 4 2)
1t s=2 1t S +<0 s=2 1t 4 + 00

f (x) =10
00

( 4 2) COSroxdeo ..:......,,1~~l; ~J,9 JI~' ~
1t 4+<0

:~)~ ~)"!.~~~ ,~~~ f (x) ~l; ~~. AbA.; tJ5 x =2 )~

(2)
- 100 4cos 200 d -4 100 cos2OO d 1te-4f - ro=e ----7 -- 00=-

o 1t ( 4 + 0)2 ) 0 4+002 4

~.')'! 0.9~ .9 ~4 ~\J ~I~' c , c c O .9 ~>o ~~li.o .9 'f(X)={~ :::<~ -s dJ~ J;) • J~
o x>~

y ~ - roo sin A
~..l:-!l:-! 1.1 c.B, a .r.;)li.o .olf0 1f (x) =Jo TCOSAx dA.

x

~ '(~4~ ~~ ~),g JI~I f) d$) f(x) ~b" ~,~ o~ 0~ JI~l f} ~~,; 4.9 ~~ ~ ~~,; ~ : J>

.a=-f3 :~4 ~I~ ~~, rj'i 1~.9 ~4 ~.9j ~4 f(x) ~l; ~ ~.&~

:~";~.b~ ~, 4 I..> f (x) ~l; ~)~ J1~1 Jl:>

1
00 2 1

00

f(X) = A( co) cosmxdor, A (00) = - f (x)cos coxdx
o 1t 0

2 ~ 2 1. I~ 2c.=> A(OO) = - r ccosrox dx = -c-slnoox =-slnoo~
1t Jo 1t 00 0 1t00

1
00 2c:::If(x) = -sinro~cos<oxd(O
o nO)
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J3 =1 ,
2c 1 1t
-=-=>c=- , a=-I
1t0) ro 2

roo {I- x:4 ..:......,! .r.1y! f (00) ~l; Jo f (oo)cosooxdoo= 0

-1

x

I

h(x)= fo~ A(ro)cosooxdOO

2100

f ((0) =A ( co) = - h (x)cos cox dx
1t 0

A (00) =~ rl(l-x )cosmx dx = ~ { (1- x) sin rox - ~2cos (Ox}I1
1t Jo 1t ro co 0

=~ (__l-cosoo+ _I_J = _2_(1-cos(O)
1t 0)2 (02 1t (J)2

2
~ f(ro) = -2(I-cosO))

1too

I-x

-1

o

cos (Ox

1 .
-sIn (Ox
(0

-1
-2cosmx
0)

y
3 ._..__

{

I 0 < x < 1rP(00) cos eoxdoi = 03 1< x < 2

x>2
2

x

~ ..~ lAx 1 .6i.9~I ~ l,j I,,"· - ",}..~:~L ~I ~ l,j ~ ~g Jl-~~:I ~L ~~ q~~:I· L..., G~lj : 1-..yJU • <..S l..S y: .J ~ ~ . ) ~ ..)r .r- l..S.r- U ..· v--

I ~ ~ ~ ~l~ _L... I ·1" . I l.:..s h,}._:.,L cos (Ox I b ~ o~ ~. '1-~~:I·~ 19LQ..o ,o~'.S y: ...... ~ ... '):r-'~ u}J~ ~ ~ ..~ '.S) j.J l..Sr- u ...

:~4 ~ 'o~~,.; 01~),9 Jl~1 ~'O~; 1~~.rJ ~,j u)~ ~~ '.SUu-

p(00) = A ((0) =~rf (x )cosoox.dx=~{ f; (1)cosoox.dx + f3cosoox .dx+rocosooxodX}

= 3- { sinrox 11 + 3sin (Ox 1
2

} =~. 3sin (2(0) - 2sin ((0)
1t 00 0 co 1 1t (0
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I) q ((0) , d:~) ~ ~I) 015\) xf (x) = fooo

q(ro) cosroxdro , f( x) = Jo~ p (ro) sinrox.dro ~4 ~b ~ ..;.}: J~

.~~

2 f.oop (to) :::: - f ( x ) _sin roxdx
1t 0

2 f.ooq (00) =- x.f (x ).cos mxdx
1t 0

dp] 00) 2 f.oo a . 2 f.oo dp( (0)
- =- -a(r (x).sInrox)dx = - f(x).x.cos<ox.dx =q{ro)~--=q(oo)

d<o 1t 0 0) 1t 0 d<o

- - {1 IxI< 1 f.oo 2 sin 00 -
~~J'1~~~ I) .J'!.j c..SUbJI~' olf0' ·~4 f (x) = 0 I I = ---cos roxdco d$ 0 1J;,} 4 : Jlio

x >1 0 1t 00

x

• 5

I = f.OO SIn x dx
o x

f.
oo 2 sin 0) ~oo sinro 1t

f(O)=== - --cosro(O)dro. -dro=-
, 0 1t 0) . 0 0) 2

5 4
ro:::x =>dco=5x dx
----------- -------
ro:::O => x=o
00::: 00 => x = 00

1
00 sin 0) d _ 1t x~ j! ~.,.,j~
-- <0-- )

° ro 2
• 5

1
00 SIn x d 1t

I:: -- x=-
° x 10

. 5 . 5

f.
oo Sl.nx e: 4 d _ 1t I _ f.oo SIn x d _ 1t
--'JX . x-- => - -- x--

o x5 2 0 x 10

O j oo Sin 2 x= + dx
o x

dro
2x=ffi ~ dx=

2

x=O => 00=0

x=oo => 00=00

~ JI~I

sin
2 1x

2
x

sin2x
x

J
OO sinm d (0 Joo sinco 1t

J= -----= -dU>=-
o ~ 2 Oro 2

2
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:J>

B(co) =~re-xsin COx dx = ~L (sin mx )I = ~~
1t 0 1t s=l 1t 1+ co

.~:. ~ m~ x x ~ m I.~ L III
~~ ... , ~...

- m 2.(00 xsinmx d 100 x sinmx d 1t-me =- x=> x=-e
rt 0 1+x2

0 1+x2 2

F(f(x» =F(oo}= r: e-iroxf(x}dx

p-l (p( (0)) = f (x)= _1 J+oo e+irox .F(ro)dro
21t -00

Fe (£) = Hf; f (x)cosO)xdx =fc (co)

F~l(f ) =H S; i e (ro)cosrox.dro=f(x)

.~:. ~ ... u ~·1 -<-- ~ ~~ . u)L~ ~ ...~ ~. ~~ ..~ y!.) )~ . u ~~, ..)r~~ ... ... r v;.-- .

[2 f 00 -

Fs(f)=~; 0 f Ix l.sinro x.d x e Ls Im)

-1(-) /2 foo -r-, f =V~ 0 fs(ro).sinroxdro=f(x)

:~,~ ~,~ ~~ F{ f(x)} = P(m) olf~ (, ~

F{ f (nl (x)} = (irot F(ro)

P(e -alxl) = 2a
2 2

a + 0)

p(p(x)) = 21tf (-0))
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F( 2 1 2 J=~ e-alool

X + a a

-2 < x < 2

ell l\g I.~ : J~
••)7~••

:~

F(O)) :::: J+oo e-iroxf (x) dx =J+2 e-
i rox (1) dx =-~e- irox 1+

2
=_~{e-2iro _ e2iro}

-00 -2 -1(0 100
-2

:::: -~-{ (cos 2ro-isin 20))- (cos 2ro+isin 2OO)} = ~1
(-2isin 20))=3.. sin 20)

~m ® 0)

x<o
I ~I~~ ~~~: J~

x>O~~

.~~~ ~),.9 ~~ d.J~Lt..o J;' ,~j' :~
(iO))2 y(0») + 4Y (oo) = r: e-

iroxf( x) dx => (_002+4) Y (0)) = r e-
irox

.e-
2x

dx => (4- 0)2)Y (0))= s ~ 2lS;iro

=>y(oo) = 1
(iro+ 2) (4-002

)

-1( -3m) ~foo -300 ~ { }If(x)::F s e = - . e sinroxdoo= - L sin mx
1t 0 1t s=3

:~

) - ~ f 00 ~ f 00 -x ~ IF (f(x) = f c (00) = - f (x)· cosroxdx = - xe cos mx d x = - L {xcosx}
c 1t 0 1t 0 1t s=1

S ( s J' s2 - 0)2L{cosrox}= 2 2 =:> L{xcosrox}=- 2 2 = 2
s + 0) ~ , s + 0) (s2 + 0)2)
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f
00 cos(oix] 1t-kx

---doo= - e (k>O, x >0)
o k2 +002 2k

fo
OO

oosin(oox) %e-kx
(k>O,x>O)

---doo=
k

2 + 00
2

1t - kx ( )-- e k >0, x> 0
2

~ fool - cos X { 1- a 0 ::; a s 1
--2- cos(ax) dx =

1t 0 X 0 a>l

f 00 sin X dx =~
o X 2
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z ~~~yo =x-iy

zz=(x+iy)(x-iy)=x2 +y2

.~l Zl ~ Zo s,) 0\ r ~~ as ~l ~ 0)4.~~~ p~ Iz-zol=lz-zll ~')
.e" =cos e+ i sin e tS ~, z =re" u)~ ~~ ~~ ~. ~ ~}3 _
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:J>
1 1 x-iy x-iy
-=--x--=---
z x+iy x-iy x 2 +y2

(IJ x 2· 2Re - = -2--2 > 1 :::::> x +-y - x <0
z x +y

y

x

Iz- 31 ~
.~ o~L I) Iz +31 < 2 .u~L....\"; olf0 1,~4 z =x + iy olf.Y!': Jlto

:J>

Ix+iy- 3 1 <2 ~ ~(X_3)2+y2 <2

Ix+iy+31 ~(X+3)2+y2

(x 3)2 + y2
- 2 <4 -7 3x 2+30x+27+3y 2 >0 -7 x2+10x+9+y2 >0 --t (X+5)2_25+9+y2 >0

(x +3) + y2

-7 (X+S)2+ y2 >16 ~ Iz+·S/>4

~&'~ JJ~~ j J.:\.

,~, ~ L5').) Zo ~)~ ~ ~l:;~.1 ~.,f~ ,~,~ ~)~ ,) f(z)=u(x,y)+iv(x,y) oS w=f(z)~ ~l:;

~ ~l; ~.I~ ~~ .~~ ~l:; ..l;> <.S')~ (xo ,Yo) d..b.i; )~ v(x,y) ~ u(x,y) o~ ~~ ~l:; ~~ ylb olfylb

.~4 ~~. (xo ' Yo) )~ v (x, y) ~ u (x, y) ~l:; ~~ yJb olfylb ~, ~~. Zo =Xo + iy, d..b.i;)~ w =f (z)

:~.~ U)~ ~

f (z) = u ( x ,y) + i v ( x , y ) ~ lim f (z ) = lim u (x , y) + i lim v(x ,y)
Z~Zo (x,y)~(xo'Yo) (x,y)~(xo'Yo)

)~ o~,~ J..>~. ~l.> ~,~~, ~)~~ ~~ C!'':;~ 4~~~ ~~)~ ~''; ~ ~ oS~~~ ~~ :;SJJ

y'~ ~~ ~ ~~~ o~~1 o~ ~~ ~ ~ ~~ L51~ oS~~.yb ~~ yf' 1:0 ~ ~4~} ~~ ~.~ ,~~~ u)~

.~ ~~J-O o~ ~~ ~ L) ~l> ~~~~
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1
z+Imz

.~L~ z=o ~f(z)= 2z+Rez'~' ..J

a

. (). z + 1mz li ( x +iy)+Y
hmf z =hm = im
z~o I.~O 2z+Rez (X,Y)~(O,O) 2(x-iy)+x

z=O

lim
(x.y)-+(o.o)

x+y(i+l) 0
=- ~

3x - 2iy 0 .

. ..e. I.:..: ~ • 0...>' .... ~ ~ I. -~ - .~l
'~;-::-: ~) ~ . )~ u .r' ~ . - .r r

.~~ J:-o y --+0 ~, x -.+0 ~~~ ua} J,l_'
. . (x+iy)+y
hmhm----
y~O x-+o 2(x - iy) + x

. . (x+iy)+y
hmhm----
x~o Y-+O 2(x - iy ) + x

. y(i+l) i+l
=hm =-
y~O -2iy -2i

. x 1
=lim-=
x~o 3x 3

xy2 ~u~ ~
lim u(x,y) =lim-

2
- -

2
= . )

(x.y)-+(O.O) X +Y
e 2 • 2 S

1
. r cos .r SIn
un

r~O,ve r 2 lim r cosb.sin' e=0
r~O,V8

. ( ) l' xy ~ ...:=.>~)~ li r cos Brsin Bhm v x , y = lID 2 2 . ) im
(x,y)-+(O,O) X -y r~o,ver2cos2e-r2sin2S

cose.sinS «~~ ~ ) ~l e ~ ~l )
2 e . 2 e M~}A •• !J

cos -SIn

.~)~ ~~, z=O )~ f(z) ~ JS'" )~~'

,( ) . f ( z ) - f (Zo)
f Zo =hm ----

z-+zo z - Zo

'() . f (z +~z)-f(z)
f z = hm ------

I1z-+0 Az

u=o V=y f(z)=y
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, . Im(Z+dZ)-Im(Z) . (y+dy)-y . dy {~~O, f'(z)=~
f z = 11m = hm = lim = 1
() &:-->0 ~z (Ay,LIx)->(O,O) Ax+i~y (Ay,LIx)->(O,O) &I. +i~y "( )

dy -70 , f Z =0

:~JW

~.I~~) ~~ ~l;~ ~ ~.1) E t~ ~ ~~ ~ 4.Q.j ~I)~ olf~ ~I~ Zo ~)~ f {z) ~l:; ~.,5'~

.(~I )~~ ~ )~ C?t; 0\ 0~~~ <.SI~ ~~ d..i , ~j'1 ..b~ 4.Q.j ~. )~ ~l:; ~. 0~~ ..r!.~.~

~~ ~~~ ~1~1 an , ... ,ao ,~~~ n 0\)~ ~ f(z)=anz n+an_lzn-l···+ao ~lA z j1 L51~ ~ ~I'; ~W

.~~

-Sl.b}w> ~1...,.,:;.;..1 R" <I.: ~ ~ _y~ ~~l.5'" z ) -S1~ ~ ~~ Q[z] ~ p(z) ,) )~ ,u f(z)= ~~:~ ..l,;.jL, 4.,5' ~I~ ~L,,;

.~~~~

.~~ 4-~ e' ,cosz,sinz C?I~

.~I~ ~l:; ~ .fog ,~ ~l:; ,~~;

~ C?l;~ .blA.i 'UOl>- ..blA.i ~) ~ ~4~ UOl>- ~lA; ~ ~ ,bl.i; ~W )~ f (z)~~t; ~ d:'} :~. 4bA;

.~)~~~~ ,~~~ ~~ ~G ./1 ~I;-!~ .~~~

.~~~~ C!G ~~ UbL.>' ~~.~~~I~ Z2 ,ez
,cosz 0~ ,f(z)=ecos z

+Z2 C?G)~ J~),b ~

.~)~~ ~~I~.,~~4-~)~~.I;-!~,~x~~~~ f(z)=Im(z) ~l:; 0~

U~J-~JS JJ'~(~,

f'(zo) =(au +i~JI :01$L) ,~4 ~.~.~ Zo = Xo+iyo 4.Q.j )~W = f(z) = u(x, y)+iv(x,y)~~G olf~ax ax (Xo,Yo)

.~~ J~ ~)~ 0~)-~,s ~'1~~ ~ ~ xj ~J~)~ (XO,yo) 4.Q.j)~ v(x,y) , u(x,y) ~I';,

au av
-=-ax ay
au av
-=--ay ax
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U~J-~.,s f'JJ~

I) 0~.) - ~,s u \'~~ (x o ' Yo) .~)~ u , v ~I~ ~~ .~.~ p )~ I) w = f (z) =u (x, y ) + V ( x, y) ~ ~l:;

w=f(z) ~~l:;o~01'~4~~.01~~,(xo'yo)4.a..;)~Vy 'Vx ,uy 'Ux'U 9v~I,;,,~L;)

.~, x.~.~ Xo +iyo = Zo 4.a..;)~

4.a..; .\ ~ ~ t; & ." ""~ , ~tS' t '':1..6'" 4.a..; 0:J ~ .~ _ "'-~ u':1~l...A '~g ~ d..>"U ) ~ ..~ ~ <..5 ~ cs: ~ t$' r) r .. ) u ..) ~!y <..5).r~.. . :J.J

~ ,) ),s~ cili.ii )~ P ~J~~ ~l:; <..5x.~.~ rtok-~~ ).j 0~) - ~,s u':1.j~ <..5J'};-! ~tok- ~,~~ .~I

~~..blA; ·1 ~ .\ -..... ~, ~ .... ... L.lji; 6-> ~ l:;.,~, ., .~ ~': Jlio.. ... u ) u ~, x....~~ ... ) ~~. uo,ye.-o ;-!.) ~

f (z) = 2Re z + Z+Z2

:J>

av
-=2x-lay

f (z) = 2x + X -iy+x2- y2 + 2ixy

{
U(X, y) = 3 X+ X2

_ y2

v(x, v) = 2xy-y

au
-=3+2xax

f (z) = Rez ' +iiz

au av
-=- ==> 2x=2yax ay
au -av
-=-- =-2y=-2xay ax

. au av
~ ~ •••• e; ~ ~ f(z) u . 1 l;., -*- .. .. x. ~.~ . ~) ~ ~.;-! • ax ay u~

~~L ~ .... ... I_ljij d..> ~ ~ .. e. L:.: .j' .~ l:;: Jlio
.c.,sA~. ...~ is": ... );-::-: ~) J ;-!.) ~

.~, )}x Y= x ..b.> <..5,) hQ.9 0~) - ~,s u':1~~ 0-!.1~~

.~, ~~ ~ ~ "» , Vx ,uy 'Ux ,v,u ~,~ 0~

:~, x.~.~ Y=x k> <..5,) )~f ( z) ,~, ~~.~ y = x ..b.> J,yb' ).j ~l:; 0-!.1~~

f'(z) = 2x +i(2x) (y = x ..b> cS'J)

~.4 0~.J ~,s U\,.jLr..o lS'~~ <..S'~'ll U=y2_ x2 , V=y2+ X2 :~J'~ u)~ 0-!.I)~ ,~4 f(Z)=y2_ X2+i(y2+ X2)

:~4~'~
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:J>

au av
-=-~-2x=2yax ay
au av
-=--~2y=-2xay ax

.. . 11_': ( '..b.> .. ) bS~ ~ lr . L:..," 1 ~ .... :. f (z)
.~~ )~;A <.5.9)~ . 1:::,.-;.--) ~ (j!, ~ .~ .J"!....~

.~ U
J ~

.~ Lo) I) ~~.'t ~~~ olfyJb ~.~ is"j~ ~l:; I) h (x, y)~~t;

.l.o.J ···_<u~~~olf·l,~L 11_·:1.>~ • u.~.~L l:; t;w=f(x)=u(xy)+iv(xy)~ l:i~l.:..>:~u ..) ~y u· ~. ~. . ~ ~ ,'C: .: .: ..

.~~~ u j~ ~.9~j-o v ~.~cs" ~.I~ ~.1 )~ b.~I .9 ~j~ ~I'; u ~ v ~t; ~~ ytb~ ~ ~)}.r! G:-- ~ {U x
.:

u y - V x

~ ~-11~ 1) z~~ f'{z ] oS loSl~Lo ~..J~ ~I~ o)~ ~t; f(x)=u(y)+iv(x,y) ~t; ~I~~: Jlio

:~

au dv
- -
ax dy

au av
-=--ay ax

av
-=O----"7v=v(x)ay
u'(y) = -v'(x) = k

.t ~
y ~J! ...::....J~ X~)"!U)~

.~\., ~G lr . t; ~ Jb oS ~ ~I . 1~~ 'La' IA -: • u'{y] = -v'(x) etbl oS~ cl> ..- .. ~ c: ~.r- ~ J».r~t$)~ loS.).. .J"

u(y)=ky+A ~ u'(y)=k ~

v(x)=-kx+B ~ v'(x)=-k

:~.)I~ L.H.

f (z) = (ky + A)+i (-kx + B ) = -ik (x +iy ) + A +iB

f (z) =-ikz +c
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cLo.A J Z 'l:' '-> LA x~ u.u..' ~\s: Z~~ wt~~ '->'->:"~'~ (x,y) ~~ f(z)~ C'l:i~J'~ ~ji: ~

.~~~~cl.:"J~y

:J>

v j~ ~,~ro u => v+iu
I 1_7 \.;
~C!

u j~ ~,~ro v => u + iv
~C!\.;

au au
-=-=O~U=~G
ax ay .

av av
-=-=O~v=~t:;
ax ay .

av au
---
ax ay

av au
----
ay ax

au av
---
ax ay

au av
----
ay ax

a a
-(ux+v ) =-(vx-uy) ~uxx +vxy<v., -Uyy --7Uxx+Uyy =0
ax Y ay
a a

-(ux+v )=--(vx-uy) --7 UXy+Vyy=-vxx+UXy~Vyy+vxx=O
ay Y ax

2 2

~~ ~,~ .9 ~~ ~l; ex., j~ ~.9~y.o v(x,y) ~~ u(x,y) =ex
-y cos2xy ~~~ ~,~ ~ J>}: J\io

,f'(i) ~~~,y,lho f(z) = u(x,y)+iv(x,y)

2 2 2 2

Ux = Zxe" -y cos2xy- 2yeX-y sin 2xy

u y = _2ye X 2 _y2 cos 2xy - 2xex2_y2sin 2xy

f" (i) =f' (0,1) =O-i(_2elY
- (1)' COSO) =+2ie-1

~l; ~ .~4 j~ ~l; u(X,Y)=X4+ax2y2+2x3+by4+cxy2 ~l; \.;~ '~. '-.5J,b 'J c.9 b, a )"!.~lA.o ~.9': J\io

.~ ,~. 'J f(z)=u+iv ~
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x2
~.~:12+2a=0--7a=-6

y2 ~.~: 2a+ 12b = 0 --7 b = 1

x ~~ :12+2c=0--7c=-6

.~),.4- ~')'~) 01';~ f(z) 0~),1 ~~~ ~l~

:~)~~. ~~ l~ I) u j~ ~,~j-o~ (~l

u = X 4 _6X 2y2+2x3 +y4 - 6 xy2

au a v dv 2 2 3 3 3
-=-~-=4x3-12xy +6x _6y2 --7v(x,y)=4x y-4xy +6x2y-2y +f(x)ax ay ay

au =_~~ av = _(-12x 2 y + 4y3 -TZxy] ~ v(x, y) = 4x3y-4y3 x +6x2y+g(y)

ay ax ax
--7v( X, y) =4x3y-4xy 3 + 6x2y - 2y3 +c

f (z) = (x4 _6X2y2 + 2x 3 + v" -6xy2)+ i(4x3y -4xy3 + 6x 2y- 2y3 + c)

f (z) = Z4 +2z
3 +ic :..l.!.1(S" ..;...,~~ t:o .Y.~ 4Jb

.~),1 ~~~'J f'(z) 0',;'-S"" 0~J -~,s J,'~~~,; ~ v ~L:::.t.o ~ j~.0'~ (y

'() au id u (3 2 2 2)' ( 2 3 )f z = ---= 4x -12xy +6x -6y -1 -12x y+4y -12xyax ay

f'(z)=4z
3+6z2

..l.!.1(S" ..;...,~~ {;:~ .Y.~ 4Jb

~~, ~,~ f(z)~~~l,j ,uj~ ~,~jA ,~~ o~ o~,~ u(x,y) = 2X cos(yIn2) ~,: Jlio

{

U x = 2 X In2 cos(yIn2)=v y
~ v=2x sin [y ln 2)+c

u y = _2x In2 sin (y In 2) =- v x

f (z ) = 2 x cos(yIn 2) + (2 x sin (yIn2) + c)i

{

X --7Z
I.~ L Jl.>Y--70 ~ ..
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t....... ... t~ ~
UI)~~

~L{j~ w 0.,., '1" 1 l.J. I~ ('1_,. ~ t:..:~ ·I~··e. t:..: ~I w=f(z)=u(x y)+iv(x v)~ t;.. )~. u~~ ) ~ d. ~ is:" ~ ) ...;-::--: ~) ) "~

~cLb.A.;~. ~ ~l:; Lr!.1 ~ 45~ ~.~ ,~;f p)~ «(u,v)~) w ~ ~ «(x,y) ~) z ~]I

.~~~~~w~]I (uo,vo)~Lo~~~.~z~]I p(xo,Yo)

.~L f {z )=z olf Jb ~I z ~Lo .. ~ ~ 1b w =f(z) ~Lo~ t; A~
• 0 c r> r: ° ~ cS) ~ ~.r is"

L51~~lj ~ ..J~l.o~L{j ~,; xy~)~ Zo Lr'1) ~ ~.~Ij ;Jb olf y1b ,~, ~.~ Zo 4i; )~ w = f (z)~~t; ~.~<..sO

.~I J ,~ I· ~Lo ~~. o'I~' ~ ·16 ~ ... I·~·uv ~ ~
~ ..~ ) -". ~) ..) ~~.. )

y

x

u

-ro/ZQ
B' ./

A'
v
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f(z)
)

o(z)
b )

gof(z)
)

, 2z (Z2 +1)- 2z (Z2 -1) 4z
f (z)= =--

(z2+1)2 (z2+1)2

f'(z) = O=>z=O

1
~~~~ ~.~ ~lQ.j ~)::> f(z) =-.-1 C!ti :JI,io

Sln
z

{

z=o

sin! = O~~=k1t=> z=~
z z kn

1 1
2 COS- 1 1

f'(z)= Z z =O=>cos- =O=>-=k1t+~=>z=---

(Sin~J z Z 2 n(k+~)
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("I~J~J~ a,*O) w=az ~4-~lS:a('

.~,~~ 4-~~~ ~.1 ,W' =a '* ° tAS 4-0 ' 3' , ~,~ 4-~ ),sl.o~~ ~,~

, i<p i9 i90 • • I
:~) ~ W =pe ; z = re ;a =foe t.Y'~ ~

("I~J~J~ JJ b,a,*O) w =az+b~ Ud.tlS:a (Y

.~.)~ ~~, ,) )'!.j~~~~ ~, tAS~ 0'~~

~L; ci4 J.~ ~ w=-2z+i ..::....:,\.{; 4 D1 ={ZI1<lzl<2,-j<Argz<j} ~L; ci~ ..h~ :JIia

.~yL..>IJ w=2iz+l "::"":'\.{;4 D2 ={zI1::;; Rez::;; 2,O::;; ImZ::;; 1}

x

y
w=z+i )

x

y

w=-z )

y

w=2z
)

x

x

4i

y

-1

w=z+l )

x

4i

........-2i

-2
x

w=iz
)

2········................

y

x

w=2z
)

1 2

1 .

y
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w = (1- i) z+2i => u +iv =(1- i)(x +iy)+ 2i => u +iv =x +iy-ix + y+ 2i :J:>

2
u -v+2

x=---

u +v-2
y=

{
u = x+y

=> =>
v = y-x+2

2

'

is i<p •• I
:~) ~ Z =re , w =pe ua~ ~

y

A

x

w=zn
)

At

u

y

x x
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y

x

W=Z3
)

y

x

.n
1-

w=e 3 .z
)

y

x

in

W =e3" Z3 :L ~I , L:..: ~ ~~. ;-?~ ~ )J'A ~.

~..y D'= {wi Re(w)~-l ,Im(W)~2} <\.:>L; ~ I) D={zl ~~Arg(z)<~} <\.:>L; 4S ¥ I~ I) ~ts:.; :Jlio

.~

y

x

w=?
)

-1

x

-1

w=z-1+2i

x

---~).~2
i
i

)

x

y

w = Z2 -1+2i

.~l.J w =(iz _1)3 ~~~ , . \(' t., ~ o~ o~l~ . L:.,j ~L; ciL I.J-j :Jli,o.,. ... ) y!.)~ ) U - - 1,.)-:. •

y

x

:~.~ L:..: ~ • ~~~ IA··:I·I~ "L .,.. 'W.r ~) ~.) ~ ~~) . - .r . u l)-'~ )

w = (iz -1) , Z3

-1
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y w=iz-1

3

w=z:J-
y

:J>
Z3 =(X+iy)3 ~W =(X+iy)3 -i(x+iy)

W = X3 + i3x2y-3xy 2 _iy 3 - ix + Y

( 3 2) ( 3) {u = X
3
- 3Xy2+ YW= X- -3xy +Y + 3x 2y-x-y

i~ 2 3

v =3x y-x-y

{

u =8- 6 y2 +y

V =12y _y3_2

4 -i
W=Z ,-z+l

2

y

)

A x
2

......16 J6

i
w=--z+l

2 )

y

D' ={w I 0.5~ Iw -11 ::; 8 ,Re ( w)~ 1 IJ

(~ ~~~ JJ.£, n) W =~ ,~, n d , r,~.) ...vJ;lS.:a (f

~lS )"!.j ~1))I oS ~)~ y1~ n ~ ~ ~~ Ll:'.' ~l n ~.) ~~ )~ ~~ z = re" ~4- ~l~~ d5 ),.b0~

.~~~~~

j(8+2k1t) { e+ 2k1t e+ 2k1t}'f"i. =~ x e n =~ cos n +i sin n (O~k<n ,kEN)
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.~}~~ D={wi Re( w) ~1, Im(w)::; -2} <lp-L; ~ I) Z~~ij,9~~ cS~I~ ~~ :Ju.o

x

y

x

w=~
)

y w=-iz+1-2i
)

x

B'

At
x

y

x

fr=2
Z = I-J3 i =>16=-~

[ 2k1t - ~ J [2k1t-~Jv;. =if2 cos 4 3 +isin 4 3

k= 0~ Zo = ~(COs(- l~)+iSin( ~;)J

k=1~ z, = ifi(cos (~~)+isin ( ~~)J

k=2~Z2 =~(cosCll;)+iSinCl~)J

k=3~ Z3 = ~(cosC;;)+iSinC:2
x)J

.~1 w=-i~+1-2i P ~)~ ~~~.
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1
WJ~ l.:> ~ ,w'=-- .~ ·1.~ Q ~I 1.1-.-:u~I~ :.::> ~,~ ~,oW ~ 6~l.o ~~ ~I.~..J~• Z2 ~ .. u '-' .... J ~ • .r- . 1.J ),.., ~. •

.bl.li.i w =1. .:....=,lS:; ..:....:>U 4S ~~ )~ 01,;'-5"') .9 ..:......1 (.)"'"!..4/b w~ 1~ ~ ~ ~ ~ )~ ...::...::,lS:; LY-' ~ ..::.....,,1 ~
z

.(~~ ~~ WI =00 , W 2 =0 ..blii ~ ~; ~ Z2 =00 , Zl =0

:~,.; 01,;\.S'" z = rc'" ,W =pei<P uO) LJl>
y

A

x

1
w=

z ) {

I
1 . 1 . 1'9 P=-

W = - => pel<P =-. => pel<P =- e-I ~ r
Z rel9 r

<p=-8

1 1 . 1 u-iv
W=- ~Z=-~X+ly=--.-.-.-·-4

Z W U+IVU-IV

D
A=O,B=O => y=--

C

( J
2 ( )22 2 C 2 C C

u + V - D V = 0~ u + y - 2D = 2D

u
X=--

u2 +y2

-y
y=--

u2 +y2

:~1 ~~~~ ... ~.. ~ . . .. .rc:.x.,

.~~~ u e-v ~)~.h> ~ ~ o~.l~~.~,.> ~

:~

(WJI

:~~~,-o I.~ W=! ~~~ y=_D .b>
• I- ~ u-:. . z C

A=O,C=O =>
D

x=--
B

B (B J2 (B)2u
2 + y2 + -u =0~ U

2 + y + - =-
D 2D 2D
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y : '~J~ .,~~~.) ur-.

y=2

y=1
x

w=!
z ) y

x

1
.~ • t. w =-~~~ I . \(':'. ~ o~ o~,~ .~ , .ciL I.~ :Jli,o.. ~ z ) ;-!.)~ ) u '-.? }J .. ~ .

y

w=~
z )

:~

x

B'

B

c

:~

Iz + 1- Zit = 1 =? (x + 1)2 + (y - 2)2 =1

x2 + y2 + 2x-4y+4 = 0

:~l·· w=! ~~~o lc .: lQL I.~~ ;-!. 0-!. ..~..~.z

4(U 2 + V 2 ) +2u+4v + 1=0

(u+! )2+ (v+.!-)2 +!_~_!=O ~
4 2 4 16 4
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y

2

x

:J>
v

u
-1
2"

- 1 { I 1t 1t}.~ 1~~~ w =- ~~~ 1 D = z I z 1< 2 - < Arzz <-..)' . z ) , 4 b 2
y

2

x

w=!
z ) v

u

1

~_X... J,ljyo: x+y=1=>x+y-1=O w=~ >(A=O , B=1 , C=1 , D=-1)

-1(U
2 +V 2 )+1u -1v+O = 0 => U

2 +V2 -u +v = 0 ~

1

2

1
W=

Z (A=1 , B= -2 , C=O , D=O)

~ u=~ L:":~)a...oo~l~ciL I.J-j
2~ ~ .r- .. ~..

u

D'

.~L ., D a..->G dL I.~~ ~
.~~.. ..~..... )
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~~l..>~ w'= ad-be . ·1 --t. ~I 1.1_::z=-~· d.J~~ Lo.; ~ -('..i.o~~~I.~.J~. ()2 ~ U ~, ~ r:- . r ))y ~..
cz+d c

~l; ),s~ ~~.:....:>U oS ~y5' )~ ),b ~I ,),;(.5'" •..::.......1 ~..l..o.Jb z=-~ ~ .4- 4..oJb)~ •.:....::.~ 01.1.~I.r.~ ...::....,1~
e

)w3 ,w 2 ~wll,lii~.J"!~';~I)UbZ~jlZ3 ,Z2 ,Zl ~~~~~.I~;bjl./I~I~0~01';~('~

.~.1~ ~~~)"!.j ~I)) ),s~ ~~ ~.)~ llbro~

Z - Zl Z2 - Z3 W - W 1 W 2 - W 3
--x =--x---
Z - Z3 Z2 - Zl W - W 3 W 2 - W I

x

w=eia. z-zo
zZil-l )

x

.~, ~lio u)~ ~ ~)~~ Iwi < 1 ~l.; ~ 1) Irnz > 0 ~l.; oS~~~ ~~ 0-!.';~ ~1~ 0l::J 01';~ (r~

.~1 Im z, >0 ..b~ Lol#~~ ~~ Zo ,~~~ a. 01 )~ ~

x

)

o.:j~ ~~ ~ <.S~ ~ ~~ w~)~ ~1, o)"!.l~ ~1~ ~ 1) Z~~o~~ J,1 ~) 01';~ ~~ ~1->S ~ :Jlio

.~L i 0.1,ti;~ .. 4\J iJ2 1+i loti;. , . -.r. ,

:J>
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. (ihr -Zo
i=eIa

- - - -

(ihr -zo

. ia -2-2i ia -2i-2 1 0
l=e ~e = =>a=

-2+2i -2-2i

Z2 - 2i
w=--

Z2 + 2i

2 •

:~~ ~~ lsw ~) ~\.j ~I~ ~ I) ~z~ J,I~) ,w = .Z2 +1
1
~~ :Jlio

lZ +

~ o~.I~.)I ~)l.> (r ~ o~.'~) ~.~4 o~.b ~ ('

~. o~l~ J>l~ (f ~. 0Xb ~ ~)l.> ,x)~ s~4 (,

z+i

iz+l

y

x
x

z+i

iz+l

i+i
W=--=OO

i 2 +1

z+i
.~I.·~.. ,~~a..o~~Lz=i~ciL I.~u-..--... iz + 1 v J,,-.J.. •• U"!. •

.~I ~ f , , S~~..l i.ili.9 III

W = 2i+i =-3i .~I.·~.. z+i ~~ L z=2i ~ ciL I.~
i(2i)+1 v;.--... iz+I ~~~. ..~..

.~I .b.li. , , , s~~.l i.ili.9 III

.~I~y~.l~.

~~~ Irnz> 0 tAS ~~ (X.1 Lo ~~~ )~ ~ J> I) J~ 6J~ ($~ ~ ~') 4~I,>~ ./1 ~ ~~

z+i
~~w=--

..... iz+I

z+i. . i-w -u+i(I-v) (-v-I)-iu
W=--::::::>WIZ+W=Z+l=> z=--::::;>z= . =>

iz+l wi->I -v-I+ui (-v-I)-iu

i(u2 + v2 -1)
Irnz=----

(v+I)2 +u2

U2+ V2- 1 > 0~ U2+ V2 > 1
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,a~ I.~ ~o~~~L .....~ ·~gL -L:'·-~Id.S~.~,·~~~~ bu'l . I_,..~~'~ ..... K; :Jl.to
uT~. • .or..9 . ssr:" ~ ..)~ r .. u- ----- v;.--...1"'-- ~.) y?)~ .. .....~

'f')J! .al~ U)~ <I.::; "--! I..<,..::.....;:,K; .))~ W 2 =~ 3 WI =0 .blA.; Yo ~jj ~ I) Z2 =3-3i 9 ZI = 2-3i .blii;

-2

y

x

w=?
)

y

:J>

r w=z-1+2i
) y w=z2 y

)

1 X X X

-2

"
Y i a z-zo

w=e --=-
w=-z

)
z-z

0 )
y

u ~ ~ "~g ,c~~~ ,rIA··:' ., ~ .. L ~~ Gt.;ll ~I ~ cl-J~ d.J~~ 4:.\.w~ l.~ 1_,.. as .....~ III
)I- • L9.r I.; ~~) ••• .r. ~ ~.)) . ... ... ~.. ~ ~

:~.1~ ~~~ y?j

. -(Z-1+2i)2- z
W =eHX. 0

-(Z-1+2i)2-zo

:~r'.)~

.9 WI d..hA.; .9~ ~ P ~)~ Z2.9 ZI ~.9 ~~~ u)~ o~ ~ <..?I,; ~~ ~ d.S L) ~ 0.9)lc ~l~.!' Jl.>~ ~~

I) W2 .9 Z2 Y:'.~lio)4~. .9 WI .9 Zl ~.~LQ..o W .9 Z lS~ ~ )~ ~. ot.l..ol ~~~ ~K; ~~Lr.-o )~ ~I ~l5' ~~ ~.~ o~ o~l~ W2

.~l Zo .9 a o~l ~~~ J~ .9~ ,~~Lr.-o .9~ j> jI .9 o~b )}

:~~ ~ll . 1_,.. 4S~l~ .. ".K; :Jlio
~. )x.)~ •• •....~

y

x x
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:J>

w=z-1+2i

y

x

ia (z -1 +2i)6 - Zo
w=e

( z - 1+2i)
6

- Zo

)
y

x

in Z-ZOw=e .---

)
z-70 )Y,

y

~ x

1 •• . :'.~ •. (V
w=z+-; ~JS~~~

.~. 0-1. l.:::-. ~)~ w'=1-~2 . ·1 ~1 11_·: z=O· ~,~~ w -,~ ~~ ~1 _I.....r- ~. U ~ ~ ~ r-. ~ y!)':}-' ~
z

1 'S 1 'S 1 'Sw=z+-::::::>w=re1 +_. = rei +_e-1

z re" r

u+iv = r(cos8+isin8)+.!.( cos8-isin8)
r

u =(r + ~)cOS 8 v =(r - ~)sin 8

1
.~~a=l l.>~l>,~ ~1~ w=z+- ~K;Ll Izl=a ciL I.~ :Jli,oUO ~~) ~.. ..... z . ) .. J-:..

u=(r+~}OS8

v=(r-~}in8

u=(a+±)cos 8

v = (a-±}in8

y

a
x

1
W=Z+-

Z )

u

a+-L•
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x

1
w=z+-

z )

-2

v

2

u

y
."J",L.I w =~(Z+-.!:.J ~~~ I . ~l,j ciL I.~ :Jlio_. _. ) ) y!.).. .. u-t. .

Z

DAB C

:J>
y

w=* )

B' CD' At

1
w=z+-

z )

B C

y

D A

a2

.c t. '.~,cltt....>L;cC>c\Jw~ ~W=Z+-~~~'Z~·llzl=a o~J~ :Jlio~~•• ~ - ....) ) I-
Z

2 U =COS e(r+ a; J
Z =re'" , W = re" +~ =

re
19

(2Jv=sin8 r-:

u =cose(a+ aa
2

J=2acos8

~z~:a}~
v =sine(a - a: J=0

.~Q,J. ~I~ oJL.-.o ~. _11-- ~. Ia.>. +2a l; - 2a ..bl,ij. a.,L,1.9 .... . I l..:.J
f. T ~ T. ~ ~)~c..S~)~~ •

a
x

1
w=z+-

z )

-18

v

2a

u

W =e Z ~Lo.:a u.Jj\.$.:a (A

4- ~ ~~~.I0-!.I~~ ~I~ WJ~ ~ ~ w'=e
z
~ 0'~~ ~~~~ ~ ~ ~~ ~I ~I ~~

.~I~.~

w = e' =e x
+

iy =ex.eiy =u +iv =e" (cos y+isin y) :~.)I~

{

u =ex cos y

v =ex sin y
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o)~~ 4 y,~;hi ~)JA ~~ ~.~~ ~ .~~~ J..al.> v ~ u sl.lbW)~)~ s~ y+21t ~ y J.~ 4 ~,::.,~ A.b>)L,

.~I 2ni y~l;,:;

•..lJ 1 ..:........~<I.J I e-;' ..:....:.lS:..i~ D ={zl 0<Arg(z) <~} ~l,j ciL l.~ :Jli,o..)~ . ) 4·· .. ~..

1 z,- ,e
z

:~

y 1
w=-

Z )

:x.

)

y

W =Lnz ~JW ,-UztlS:a (~

.elc0~ '-),;~ ,~~ (-1t< e~ n) ~ z;:::: re" ~ d:'}

In z =In r +i (e+2kn) ; - 1t < e ~ 1t

..xS~ ~~ z SI.J"! )I~ ~4J~'~ ~~ y1b ~I.J"! J,.9 ~1) ~~~ A.b>)L, ,~1 ~~ ~~ ~ k 01 )~ ~

J,.9 ~'J ~~ ~ ol5:,j ~ts:; ~. 01~ ~ w =In z ~~~ ~ ~I~ .;fl 1:0 ~~~ C!t;~ }:.;~ ,~,.> ~~,.> ~ L.t?.l.J"!~

)~ ~ .~.;5. ~~ I)~...)~ ~~ 01~~ ~.; ~.~ ~~ )} )ii ~ ~~~ d:'} k = 0 ~~ ~ ual> k ~. ~ I)

w =In z = Inr+ie -1t < S~ n .~,f~ C!t;~I )~ -n < e ~ 1t ~.~Ij d:'} ~ o~1 ~~~

.u =Inr , v =e~)~ ~.l~ L.r.'J )~ ~I ~~

:~~} ~~,s u)l~L....o

au 1 av
----ar r as
1 au dV
-----
r as dr

y

x

.~)I}.J"! o)l~ cULo L.t:'.1)~

)~ ~ .J"! c91~ lolA.; )~ ),s~ ~t; ~ ~I <J:'.l ~)~ ~~~ ~~ l,1

.~~~ ~~. ~~I ~~

w=Inz=Inr+i8

.~~ ~~ xj u)~ ~ ~.)~ C!t;~~ , ~~~~ In z C!ti S1d..>LJ ~~.J"! ,..6> L.t:'.1 ~ ~

a < e::; a+21t

Www.BarghFA.com

http://barghfa.com/
http://barghfa.com/


y

x

w = Inz ~l:i SI~L.:J tSltb~~.~ ~~, rW )~ oS~~~

o~.~~ ~t;~.1 tSl~~ ~ I) z=O b')lh.ol oS ~):§~ z=O ~;1

~') A = In ( -1)

:J.>

{
r = 1

==> In(-1) =In 1+ i (+1t + 2k1t)= 0 + in (2k +1)
8=+1t

y) B=(1_i)2i

In B = In ( 1 - i )2i =2iIn (1- i)

o _{r =~12+12 =-12 (J
(1-1)- 8=-2: ~ In(l-i)=ln-l2+i -~+2k1t

4

In (B)= 2i [In J2 +i(2k1t-~J] = 2iln J2- 2(-~+2k1tJ
B=exp ( -2iln.J2-2(-4

1t+
2 k 1t))

..b :. L Iri z . ~, 00 ~ I -I ~~ )_r;.._ oS,·J . ~~g L.)r 0 ~. ~o) ~ ~ \""I cr:r:

x :::; 0,y=2k 1t (f x ~ 0 , y =(2k + 1)1t (f

(ci;f )} .;-b ~ -1t < e~ +1t

x ~ 0, y = 2k 1t (, x ~ 0, y =(2k +1)1t (,

e Z + 1=e x +iy +1=eX (cos y+isin v)+ 1
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{

eXsin y =0

eX cos y+l~O

r:.,~ oJ.)L...o

i
;fl cosy = +1 ) eX+1~O ~~

siny = 0 ~
r:.,.) o..bL....o x

~1 cos y =-1 ) _ex + 1~ 0 ~ e ~ 1~ x ~ 0

:·1 sss ~ f (z) t; ·~·:..blii 1-lJ) .J. ~ ~

{
x ~ O

cos y = -1~ Y=(2k + 1)n:

:jl ..c.;)~ In ( e Z + 1) ~I.i .s14>U, .kli; J.iS' ":"';.:1

e Z + 1 = 0 => e Z =- 1 =::) z =In( - 1 ) =In1- 11 + i ( arg ( - 1 ) + 2 k 1t ) =i ( 1t + 2k 1t ) = i 1t ( 1 + 2 k]

.~~~~ L51~~ ..blii ~1 jl ~~ J,g)~ o~l ~~ ~ Sl~~ LSlA~~.~ ~~~ o~~ ,

eiz_e-i z
sinz =---

2i

cosz =---
2

{
sin ( iz ) = isinh(z )

cos ( iz ) = cosh(z )

eZ _e- z
sinhz=--

2

eZ +e-z

coshz=--
2

{
sin (z) =sin x cosh y + i cos x sinh y

cos (z) =cos x cosh y - isin x sinh y

sinz = sinz (y cosz = cos Z (~l

:J~ ~)~ ~ ,~~ C!I,;~ )~ o~ ~~ ~ltb~Gt:;1 (~ , (y , (~ILSl.tb~..Jf ~ ..b~r ~l,)

(eZ
) = ( e X

+
iY

) = (eXeiy
)

sin z = (sin(x +iy)) =(sin x cosh y+icos x sinh y) =sin x cosh y -icos x sinh y

sin z= sin(x -iy) =sin x cos (iy) -cos x siniy =sin x cosh y -icos x sinh y

Www.BarghFA.com

http://barghfa.com/
http://barghfa.com/


.¥1~ w=sinz ~~~1) y=k, x=c .b,h>ci~.~.~ :J~

:~

. {U = sin x .cosh y
W=Slnz~

y = cos x .sinh y

{
u = sinc.cosh y

x=c~

v =coscsinh y

{
u =sin x.cosh k

y=k~
v =cosx.sinh k

sin 2 x+cos2 x=l )

u2 y2
) ---=1

sin" c cos" c

u2 v2

---+---=1
cosh" k sinh" k

sin z = sin (x +iy) = sin x cosiy + cos x siniy = sin x cosh y + icos x sinh y

:~~... )

Isinzl2 = sirr' xcosh' y-i-cos ' x sinh' Y= sin ' x(1+sinh2y)+cos2x sinh ' Y

= siri ' x+sinh" y (sin 2 x + cos" x) = sin ' x + sinh" Y

.~... 1~.. ~. w = -cos z ~~ L1 . \(" :.. ~ o~ o~l~ .~ ~L; ciL I.~:J~. );-!.)~ ) u.... J"!. .
y

3

x

+2·

:~

{
u = -cos x.cosh Y

w=-cosz=-cos(x+iY)---7 . .
V =sin x.sinh y

{

1t
X=-

') 2
y:+oo~O

{

X =1t
f)

y:O~+oo

=> {u =-cosx
v=O

=> {u = coshy
v=o

O<v<oo

O<u<l

O<u<oo

v
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-1t

2:

w==sinz

F~' I\.~~
1t

2"

:.l::-!~ w == - 2 SinC;Z)+i :..:....,;,I.{;.:...:>U I) D == {ZI -1:S;Imz s + 1; Rez ~ O} ~[j.ci~...k..y :Jlio

.~),l ~~~ xj SlJb~~S~I) ~lJb~.;401';~ I) w ~~

y

.1t
W=l-Z

2 )

x

w=sinz

x

w=-2z+i '\.
y

x

y

1
.~ I~ w =-- ~~ L 1 . 1(' .... ~ o~ o~l~ . L:...; c:L..>L; ciL I.~ :Jli-o.. ..... .Jcosz . ) X)~ ) U.. .. U"!..

x. ..
T

:J>
1t . t: 1

W:--z, Slnz;vz;-
2 z

x

y

)

Aft

~

1
W=-

z

x

AI

w=~
)

x

w=sin z )

t .!l

r
)

1C
w=--z

2

y

.~~~ J.:.~W~~ jl ~L; ~I~ ~ w =(l+i)sin1tz ~t5:;~ Z~ jl ~)~ o~ o~b 0~ ~L; :Jli-o

:~,.; L)':;~ ~~~~jj ) o~~1 4:J>

w : WI = 1tZ , W2 = sin z , W3 = (1+i)z
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w=1tz )

x x

w=sinz
) w=(l+i)z

x

1
w=-z_2__

x

1
w=z+

z

y

w =In(sin z ) : sinz ,Inz

w=sinz
'\

1t

"2

Lnz
'\

{
u = Inr

v=8

O<r<+oo ~lno+ <u<In(+oo) ~-oo<u<+oo

1t 1tos es > ~o::;v~-
2 2
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4.JS ..:..........1 ,,) J5' o~19 ,~4~ (x , y)~ j.) o~ ~.~~~ c 01j.) .JS I = Ie f (z)dz ~J'~' ~b y:J

,~ ~.~j~ ~~.~y! I) dz, fez) )~ Ub~ rW ~)~ ~~.9 C~ l5'))~ llb~ ~ 4S ~L;;) ,,-!~}j

....« l.~ ... & ~ Jle~:l & d-J I ~~ C .. ·..·1 wI ... ~ ~ d-J c:t> .. L
~ ~ . ~ ... ~ r-- ... ) ~,~u ~, .. ,.,.~

:~~ ))9~ ~.j ..b~ ,~ 4S~~ ~l,> J~ ~l9 ~Loj ~

~ . 1 L ~L 11_7 (.: «-. ,bljij) l;;.. I_ljij· ~ ~~ w ~ 45 ~L l; 'JI.e·~:1 ~~ . l; (~I
~.9 0-!.~. .~ ~ uo cs": ? . ~). ~.r-- ~.) ~

.~I...SO~ I) ~o~Lo ~.9) ) o~~l c.S~Jl~l ~ ~l; )~ ••• .9 z ,Iz 1, Irnz , Rez~ ~.~r.J

.~L~ C . . 45 ~L ci·~ w Ie·· . '~Jle·~:l (~. . ~ . r )~ l5 ~ l5.9) c.S~ .r-- .

{
Z.Z = (X +iy)(x-iY)=X2 +y2

dz =d ( X +iy)=dx + idy

{
ZZ = x 2 +(X+2)2

dz =dx +idx
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2

2

~~~~ 1 ~L . \(" ~.... lb.o C ·1 ~ ~ 1= Iz.dz~J1-~·~:1 \ -l.> : JU-o- . ) .~ ~.) ~ ~ u ) rr: ~

:J:>

1= i +I = f.¥" (2e-iO)d(2eiO)+r re-~" d(re+i:"J
C1 C2 8=2" f-2

=It2~.2/.de+ J:r;¥'.;rde
2

( J 1

0
. 51t 1t 1 2 •

= 41 4-"2 +"2r 2 =3m-2

=i(~e3ie +8JI2" =i(~e61ti +21t-~eO -oJ= 21ti
31 0 31 31

x

~1· d..fLo . 1 ~ lJbo~Lo ~ ·1 o~~11:0 ,~L . 11-.·: Z \.; ~ ·1 d.J d..> .• L~ ~L ~1~ '-t>.~ : 1-.9 ~~ ~. ) ..) .~~ ~ u..}J. ... r. v-:

.~).91 ~~~ 1) "b;;J1~ J1~1 ~.~

z =x , Z = x dz=dx => I zdz = flxdx =.!-
, OA Jo 2 :1:0 y =0 ~.)~ OA~ <..5.9).9 z =x-iy,z =x+iy ~.)~
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Z re-i8
.

-=-.-8 =e-218 =cos28-isin28
Z ro'

(x _2)2 +y2 = 4 => x 2 + s' -4x = 0 => r2-4rcos8 =0 => r = 4cos8

dz =d ( re" ) =d[ 4 cos 8 (cos e+ i sin8)]

d[-lcos ' 8+ 2isin 28] =(-8 cos Osin 8 +4icos 28 )d8 =(-4sin 28+ 4icos 28)d8

f Re(~Jdz= s!"COS 28 (-4sin2e+4icos 2e) de
IZ-21=2 Z ""2

1= 21ti

-1t 1t
-::S;8~+-
2 2

:~1~ ~1,> )~j-o 0 ~.1~ L5,) ~.l~~

~;S~ ~ ~~ h:> 0 .J~. ~.4 ~.:)~ 1) ),5'l.o '4>'L; )~ ~ ,~ yJb olf~ ~.Y~ ~~ 1) x , y~)~ ~L; ~. 

.~.~ ~» '4->L; 01J.>1~ jl ~~ ~ j'i 45 010'~

.~~ ~4 ~L; J.>1~ 0' )~ 0~;S~ ~ D '4->L; J.>1~ ~~~ 45 ~.Y~ o~~ ~~ ~lAj 1) ~~ ~L; ~

D '4>'L; .J~ t9
',
ol~~ ~~ y1b L51jl ~ o~ 0' ~~~ D )~01;S , o~~ ~~ ~L; ~Lo.; )~ f (z) ~l; olf~

~ }~'"}.? 6..:>~ J5" ).:J fez) ~l; ~4..:..9~~ ~}~I.S'" ~.:JL.. <l..! ),5'.io~ j1 ..:.........1~ L5~L. 1= Ie f{z ldz JI~I

)~, ~.J~~ f(z) ~ .bLQ..; jl45~ d- ol~~~ ~ <-5'))~ ff(z)dZ Jl~1 ~l> ,~~~ D o~~ ~~

I=F(z2 )-F(Zl) L~1 ~1.r? 0 1~l>, ~~\S'" ~)~ ,xS~~, Z2 ~ ~ 1) Zl ~, ~1 cS
',
~L; ~1

.~~~ p'(z) =f (z) 01)~ 45
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: l~ LJ .e ~. .c Jl~~:l~~ -= i, III ~l 1.1_-: l.:> 6-oJb e-2z u . : 1-
~) )T~'- r- - . - ~ ~ . ~ U~ ~

1

2
+

3i1t 1 1 1
I -1 -2z _ -1 (-2(2+3i1t) -2(1-i1t) ) _ - ( -4 -6i1t -2 2i1t) _ - (-4 -2) _ -2 (1 -2 )=-e -- e -e -- e e -e e -- e -e --e -e

2 z=l-i1t 2 2 2 2

x
cl1a>~ . I~:.. 6-J d.> - L Jl.:> ~L 11_': z=O , z=l ..J'!.) ~ . .}J. .~~ r:-
J) o~LJ ~~ , )~~.:"'.? ~L; .bli; rW )~ f (z) ~l:; ~ ~~~

~ Jl~' ~l.:> LJJ,f - ~,s J'~l ~~ ·~4~~

.~,

y

D

x

~,~ D o~LJ ~~ , )1~0'.? ~l.i rlo,j )~ J'~l ~)k ;!.j ~l:; ~, ~~ :J:>
:~., - LJ .e .\_<~~ -= t, . I ~

u}J~ )T~'-.. .- ~~.~ •

I = Ie ze
z 2

dz

1 21-
1

1{ 1 2 .2} 1 1 1I=-ez =- e(-) _e(l) =-{e -e- }=sinhl
2 . 2 2

1

.:r-l oS ,.::.........,1~o~ ~~ In z C!l.; lSl.G-~ ~~.r. J.,La.; , z =-1 .r.- "-!~~~W )~ f (z) = Inzl ~l:; :J:>
z+

.~l o~ o~b ... W . I~ .... ~f(z).blii . ~-:.blA.i
~. )"!.)~ ) u-::--

~; o'~~ ),.b~ tAS D o~LJ ~~ , )~01.? ~L; j) )~ f (z) ~l:; ~~~ cl1a>)lo

.~, ~ Jl~~:l I -l.:>~ -= t, . , l..:.J ~l 11_-: o~
.r::: .r- ~ - ~ 0'!.~. ~

x
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'~~.J~ s'~ lAS~ ~)y-! 1) c.Sr~' ~'~.b~~' ~lS La(n,z)~ l$r ~ ~.I~ ~L; ~4 c.S'~
n=O

o la(n+l'z)1lIm <1
n~oo a(n,z)

!~"!. ~ la(n,z)1 < 1

_ 1 0 ~I I 1 0 la(n+l,z)1 --.~I'-S'" .::........~<I..! - = lim n a(n,z) 4.- = lim ( ) I.S~I) jI (RLs.I~ t~ ,
R 0-7 00 R n---t OO an, Z

~~ jI ~l> c..Sr ~~ ~~ 01~~, ~L;~ (.$.'~ t~ I) o~.'~ t~ ,~~ o~.'~ ~ 'LS'!0'~ 4..:->L;./, ~~,:;

o~~ ~I,>~' c..Sr ~,~t~ ~ ~,~ ~.'~ t~ l$')~ ~'':; l$r ~. <.S~J'~' jI ~l> l$r ~ , ~'':; l$r

:~~ ~,~ Jot> ~ :~

( .:I=lim l+_
a
_ =1°O===>!=eac

n~+oo n+b

I = lim ~ an' +bn k
-

1 +... =00°~ :f~1 c9) j' ~ 1=1
n~oo

1
0 «r: n

1= im "n!=-
n~+oo e

~( Z-iJD') LJ -
n=O Z +1

I( ~:~JI < 1~ I::~I < I::} IZ-il < Iz + 11

!~"!. './Ie_nzll <1~ Ie_z 21

< 1 <s-1~ <\;:>1;

~ Ie-<X+iY)'!< 1~ le-x2+y2_2iXY 1< I::} ley2-X21~ < 1
1
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y

x

~.:.....,I t"1~ f 3: (z-ir .1J::::;..., lSr' l.s!.1~ J;>) : JU",
n=1 n

3n+ 1
' (Z_i)O+1
(n+l)3

lim <1
o~oo 3

D( ')0
- Z-l
n 3

1 1
=> X

2+ y2 < X 2 - 2x +1+ y2 => 1- 2x > 0 => x < - => Re z < -
2 2

)~ ~ ~ ~ (z-zo) U)~ j1 ~L;~ ~Ub0'~ ~ ;-! ,) C!\; ~'0'~L5'" ~~~ Zo ~).) fez) C!l,j o~yJb

..),.)~ )"!.j r} ~ ~, r~}A C!l,j

f (z) =ao + a/ (z- zo )+ a2 ( z - Zo f +... =fan (z - Zo r
0=0
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z Z2 Z3 Zll 00 Zll
e =l+z+-+-+···+-=L-

2! 3! n ! ll=O n !

. Z3 Z5 00 (_l)ll Z2ll+1

Slnz=z--+-+···= L---
3! 5 ! 0 =0 ( 2n +1)!

Z2 Z4 00 (_l)ll Z2ll

\;;fz cosz=l--+-+···= L---
2! 4! 0=0 (2n)!

Z3 Z5 Z2ll+1

sinhz=z+-+-+···=L:--
3! 5 ! (2n+1)!

Z2 Z4 Z2ll
coshz=l+-+-+··· = L:--

2! 4! (2n)!

~ I)~ ~1.rO ~4 ~j'J ~T u,~ I)~~ ~1~ jl ~)~ ~ ~ ~)1~ ~~, 0lS:.o1~1 J,.9 ~llb~ ~~,; 4:~ ~~

~ ~~ 4,~~~~ ~~ J,,9 L5Ub~ jl 01';~ d'~ ~~~~~lw ~,~ 1~. ~ ~yb

.~),1 ~~~ I) ~h~ ~1':; ~ , ~;S ~~Jl~1

:J>

{

( _Z)2 ( _Z)3 ( -Z )4 }
f(Z)=(Z3 +2z-1) l+(-z)+--+--+--+···

2! 3! 4!

4. (_1)3 (_1)4 1 1
Z lo....u~ = (-1)+--x2+(-1)-=-1----

•••J- 3! 4! 3 24

4 33 .
Z =- 24 ~.r"

I Ifl I t 4 • I () COS Z - .
•~W JUU ,.~ ,.,)_1(" - ~)~ Z Uo..> ~ ~ ~u f z =-- d$ ,\1 ,.a~ L: Jlto

...... ~-. v .. ~ ~. . . ..J-. (l-z)2 '-'" u-r .

1 2 3 4--=1+2z+3z +4z +5z + ...
(1- Z)2

f(z)= cosz 1 COSZ=(1+2Z+3Z2+4Z3+5Z4+ ...)(1-£+~±...J
(l-z)2 (l-z)2 2! 4!

4 • 1 3 1 3 85
Z lo....u.r' =---+5=---+5=-

• eo 4! 2! 24 2 24
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~~, r'~ Z3 ~.~ .f (z) = Ln(l-z).sinz ~t; 0),Ko ~)~ : JU-o

1 2 3 4 Jl.,P1 Z2 Z3
-=l+z+z +z +z + ...~ -Ln(l-z)=z+-+-+.·.
l-z 2 3

~ l; .. «- Jo~, 1.>-.lolA;" ~ ~L 1.1_0: 1.>- L..lA;· ~~~ W ~ f(z) l; .~, .,~ t3.S _1.-.~
~ u-=---' ~ 0·· ~,.J' ~ r:- . r) ~ .r: ~ cs" )"'-0

.c « ~~~ r. «: • ~. ~7 I" -: llb . «-~~ ~ ~ .,.. ,. <:':.blA; . 'tA5 ~ I.Y l..S. ~~ tS ~, ~ <.5 ~ ,. 0 ~f$J )~ ~ ~f$J

.~.~ ~l; ~ tS~ t.J zOo~l ,~~~ ~:,1 ~.~ j' d..bjij;1b)~ lA1 ~~~ Zo )~ f(z)./' 'Ln'~~

~ ~ _It. 4S ~I ..«.~ ~ ,l'" ,~ JUt; t3.S .• <:, ~~ .•« .~, JUt; & . <:o:.bljij ~ ~1 .->) ~ ~) <...$~) 1.-. ~~ ~(..S"J v-.----- ) 1.-. ••~ ~, L.-j-'O ~ ~

.~ ..~ ~L;t .~.: " . ~.: d.1Ji.j ·16..~, d$ ~L .~7.b~·' «, .~ ~L;I L .~ &~., Jl>..r . u-::--- .J~ 0 .f$J~ ) ~ <.5,) 0 ... 0 .. .r

:J:>

') f(z)=_l_
z2+4

Z2 +4= 0 => z = ±2i

1
r)f(z)= 10

(z-l)

(z-l)lO =0 => z=l

,) f (z) = In z , 0 ~ e< 21t

: •t J..,;j W: . <:.: .blA;
) ). ~

y

1
f) f(z)=

. 1
Stll-

Z

x

:·t J..,;j W: '~':.blA;) ). ~

{

z = o

Sin~ == 0
1 1

=> -=k1t=>z=-
z k1t

1 1 1 1
=> z=+- +- +- +-+ ...

- 1t ' - 21t ' - 31t ' - 41t

Www.BarghFA.com

http://barghfa.com/
http://barghfa.com/


·~ t. J...:.J ••.• L,l· «- ~ ~~'l ~ .<.: ~~ ~ O-J ~ • IA -: • <':..bti;
~~c..S '~~ ~,. LT) <..S ~ ~' ,:>~~

:(~lwl ~ , ~)~..)SIJ

~~ ~ WJGt..o, ~~~ lim (z-z)~nf(z) ~ ~l> tA5~;S l~. <..S'm 01~, ~~ f(z) ~l:; <..S'..H ~ ~~. Zo ./1
z~zo

.r::-::-!-~is" f (z) C!l:; ~L,l~ 1) Zo u)~ ~.l ~ )~ , ~l f (z) ~l:; r' m 4Jyo~ Zo oK;l

1· 7 l_e
z3

0im z .--7-=
z~o Z

.~'f ~yA~ z=O~.

:J>

...::......1 \S""U~ z = 1'Sin( z~1) L51y;

.~lr)~~yA~ z=-l ,sin 4(z+1)
<..Sly!

.~lr~ ~yo~ ~l~ ytb z =±1 '(Z2 _1)3 <..Sly!

.~l~o...;;yo~ z=O, Z7 <..S'y!

:~.)l~ f(z) ~l:; j) <..S1y!~.

.~I~~yA~~. z=o

.~I J,I ~yo~ ~. z = -1

.~1~L,1~~. z=l

1

. . () e-; . Lnz. sin (z - 2) .
.9 z=o ..b\.A; ~ ~ Lnz=Lnr+i8 .9 -1t::;;8<1t ..j» 4 ,..::......1 <...f'.9~ f z = (z2-4) ~\;: JIia

~~ L.ti;"-.)Ae- lr . 1 1 z=±2t.S-' r-:; ~ ~ c..S y!

~ ~r; ~ <..S1d..>~ ~~.Y! ~.l ~) .~I~ ~l:; c..Sl~L::J ~~.j ~ ~~~ ~W )~ o~ ~~ Ln z ~l:; :J>
.(~l cS

',
~~)~ ~ <..S,) -1t~e<1t ~.~
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1

~r ~ ~1~ y1b z=±2 ,(z2-4) Sl~ ~ ~1 J~1 ~r ~ z=2 ,sin(z-2) <.SI)"! ,~1 ~L..' ~ Z=o ,e~ <.SI~

.~~1

yL.> ~ ~l; ~~ z=2) (~1 C?l; ~1~~~) ~1 ~l; r~ ~r #~. z=2 ,f(z) ~l; S1~ :<.S~~

.(~'~

.(~Iciyf )1y9 In z ~l; <.S1t.C>~ ~~.J-! S~) ~~ ylb ) .~I ~~~ z = 0 .~, ~~~ z = -2

:'1 ~ W: f(z)= Z ~l; SUb#: Jli.o
) ) . sinh zcosh z ~-.

:J>

sinh z cosh z = 0 => !sinh 2z = 0 =:> ~ !sin (2iz) = 0
2 2 i

=:> sin 2iz = 0 => 2iz = nx => z =~ 1t n = 0, ±1,...
2i

:0~ , ,~~~~~ ~1)~.i=-i rS u)~ ~ ,~~~~ f(z) ~~ ,z=O ~,n=0 <.S1j1 ~ 4S~~~

lim z =1
z~o sinh z cosh z

~ .~,~ y~ ~ # z=o , ~I ~ ~ ~1)~ ~l; <.S~ ~ ~ o~~ ~1~~ ~ ~ ~ z=O ~.l~~

.(~~ ~1,> J~1 ~r~~ 4S) .~~~ ~~I n=I,2, ... x~~ <.S1j1 ~ ~l; S~#

Z2 +1 ~ ~0' j1, ,~4~~ o)'~ e
sin z
~ Ub0' ~.; III ,~~~~o)~ e' ~ sin z ~1~ ~1~~ :J>

.~~ ~1,> ~~.)'!.j ~)¥' Sljl ~ P ~)¥' ~l;~. ~1~ o)1~.i=-i

e
Z +i =0 => e Z =-i => z =In(-i) = In (l)+i(3; +2k1t) => Z =i(2k +%)1t

~ 0' J1y-b1)~~~~~ ~1)~./1 ~I ~I)#~ Sl)~~ ~I J,.,. ~4~ Zo ~)~ f{z] ~l;./I

.~1~~1~)#~

l; ·1 _I .b-.-J b)lb:,1 ~ 1_. ~ ~ . IJ I l;·1·· ,~L f(z) l; I L•• ': ~~ '1 .~7 d..bA.i ~ z ~l.:.> ~1C? u)~. ~.~. ,.,.) ~ u }J~ . ~ <.S ~ ~ cr : ~ .. 0 .: .:

~)1~ ~~, 0' )~ ~ (z-zo) u)~ ~~ S Ub0
'
'; )# ~ J')G..~ ~ ~10' ~ ~1 ~~1 ~Y-!.~ .~~ ~4~

:~4~ .)'!.j ~~.~ <.S\)~ ~
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.~, o~~ ~\,j ~l..w' ~ ~ Zo ~~, 01L$~ ~

.f'>"!:"-~IS" z 0 .u.A.i),) ~l.i o..l.iL. '15~ ~ , Re sf (z)IZo ~ C_I ')),s.i.o ,»),1~ ),) _1- ~ ~.~ (r
z-zo

1

1) f ( z) = Z3e~

() 3{ 1 1 1 II} 3 2 z 1 1f z = z 1+-+-+--+-+-+··· =z +z +-+-+-+...
z z22! z33 ! z44! z55! 2! 3! 4!z

2) f(z) = l-cosz
Z2

{

Z2 Z4 Z6 }
1- 1--+-+-+···

2! 4! 6! 1 Z2 Z4
f(z) = =---+-+...

Z2 2! 4! 6!

~4<S" ~ z =0 ;~ ~~ ~ ,~4~ ;*" tY j' ;,s~ ~ ~ ·~4~ ~~}-O z u;~~ ~Ub0'~ ;,s~ ~ ;~

(.~~4A.; z=O)

(l-cosz)lz=o =0

sinzlz=o =0

coszlz=o = 1

1
3) f (z) = Z3cos -

Z

3 Z 1 1
=Z --+---+...

2! 4!z 6!Z3

z =0 1~,~ ~;; ~l3 ~ ~, )~ ~ 0'~ ~.i'14 0~ , ~4~ 0'),1 tY ) 'J,s~~ ~Ub0'~ ~~, ~" ~

ReSf(Z)IZ=O= ~! :~)b 1Y..1'y'~' o~~ f(z) ~l.i l.S""L1~~
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~~, rl~ z =1 )~ f{Z}={Z-1)5COS(_I_)••. ~t; o~14: Jt1.
z-l

f(Z)=(Z-1)5 COS_l_=(Z-I)5{1- 1
2

+ 1
4

I +_...}
z -1 (Z- 1) 2! ( z - 1) 4! ( Z- 1)66 ! ..

1
:j' ~, ~)~ (z = 1 elbA;)~ C!11 o~Lo ~) -1~~.~ ~.'t~'~

z-

I -1
Resf(z)1 z = 1 =6T

elbA; J~ ~l~ lSr ~.~ z=-2 )~ o~Lo ~~ S'~ ,~t f(z) ~11 ~l-J' ~ ~ z=-2 as ~.)~ C;'; :J.>
:'JJ'~.~ t) z = -2

f(Z)=(Z+2-S)Sin-
1-=(Z+2-5)[_1-

1
3

+ 1
5

+...l ... +_1_(_5)+'"
z+2 z+2 (z+2) 3! (z+2) 5! z+2

.~l -5 ~ ~2 ~~~ ,Z =-2 )~ fez) o~Lo tJJ
z+

Zo elbA; J~ I) ~11 Lo 0 t),J~ )~ d$ ~~~ ~11 0'),J~ j' o~Li.:-.,t L o~lA 0~;S t~. ~t~~ j.> 0') ~ ~.I'

~ 01';~ 'J o~~ ~~ ~ tY j' ~~. Zo ~~ Lo' .~~~ elbA; 0\)~ ~11 o~lA (_1_J ~~~,~~~
z-zo

.~;S ,~ ~.j l5llb~,)

Resf(z)1 z = lim (z-zo)·f(z) :~)~ ~~ fez) ~11 J,' ~r ~~. Zo .lt~'
o Z....HO

:~)~ P( zo):;t:0 .9 ~4 CIt; <.f..1 J.9I .y.r"~~ Zo ~4-..l..!.~».i)~ I) f (z)= ~~:~ CIt;(y

I p(z) I
Re sf (z) Zo = Q'(z) Zo

1 dm-
1

Resf(z)lz = lim ( ) --=t{(Z-ZO)IDf(Z)}
o z....tz 0 m - 1 ! dzm

'.. 2z+3 ..~,~ z = 21 '.«- elbA; )~ ,) f (z)= ( ) JUI; o.).jl.o : Jlio
.. ..... ~ (z-1) Z2 +4 ~.
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· I' . (2z+3) . 2z+3 4i+3
~1) Resf z z=2i = lim (z- 21) .. = lim . =. .

( ) H2i (z-I)(z- 21){z+ 21) H21 (z-l){z + 21) (21-1){ 41)

I"..J Resf z I . = 2z+3 I. = 4i+3
.) (L=21 (1)(z2 +4)+2z{z-l) Z=21 (2i-l){4i)

1.. sin3z
.~ 1~ z = -- '. C:~ )~ ,) f(z) = 4 JU.t; o~lo : Jli.o

.. ..... 2 ~ (2z+1) ~.

:~)~ (~) o~l9~ 3 ..::........1 f ~r ~ ~,.;.~ ~ ..::,,)~ 0'=:- Z =-~)~ :~

Resf(z)1 I=~~{(Z+.!.J4 Sin3z4}1 1=~~~{Sin3z}1 1=~.~{-1){3)3COS3zl I
z=-2 3! dz 2 (2z+ 1) z=-2 3! 2 dz z=-2 3! 2 z=-2

_3
3 (3J

= 3!24 cos - 2

-, .. 2 . . C: . I .~. 1 f () cos Z 1..·1 Jh..
·~)3 .............~"-! Z = 1t1 \.r.--' <U:O.Cl.J)~) Z = z(e

'
-1) ~u O..l..lLo: \AA

~~~~ ~01 jl .~4~ ~t; ~ c:Lb.Q.;~. ~)~ z=21ti IJJ e21ti = cos21t+isin21t=1 t6 ~~,; :J:>
:~I ~ ~Gt..o z = 21ti )~

~~ = ze
z
+ez -1Iz=21ti = 21ti"* 0

:~)~ ~ ~I ~t; ~I~ J,I 0..;;yA~~ z = 21ti ~)~ ,~4~ ~ u)~ ~ z = 21ti ~

I
cos z I cos21ti cosh 21t .

Resf(z) z=21ti = (z )' z=21ti =~= 21t 1
ze -z

I

e z

~~I ~I~ z =0 ~)~ f {z]=- ~t; o~lo: Jlio
l-z

~~~ ...>~yo~ )::' 1) o~l, ~ ~ ~,.; z =0 c:Lb.Q.; JJ> I) ~l; 0
'
),1~ ~.~ IJJ ,~~~ ~~I ~ ~. z =0 :J:>

.~)~1

I

() e; 1 ! ( 2 3 )( 1 1 1 Jf z =--=-.eZ = l+z+z +z + ... 1+-+-2-+-3-+'"1 - z 1- z z z 2! z:3!

1

1 1
Resf(z) _ =1+-+-+···

z-o 2! 3!

x2 x' 1 1
eX =1+x+-+-+ ... =:>e=I+I+-+-+ ...

2! 3! 2! 3!

Re sf (z ) Iz=o =e- 1
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. 1
SIn-

:~ ~b..o z = ±i ~.b\.Aj),;;, I) C!\.; ..:.r..IS!Jl,o..l..iIA~ f ( z)= Z2 +Zl ~~ ~1.:> ~ do} : Jli.a

. 1 . 1
SIn- SIn-: -i sin (-i )

Resf (z) = lim (z - i) ( .)( Z • ) 21.1 -
Z~I Z~I Z-I Z+I 2

sinh 1

2

. 1
SIn-

Re S f (z) = lim (z + i) z.
z~(-i) z~(-i) (z - i) (z + 1)

. ( 1)SIn --
i +i sin i sinh 1

-(--2-i)- =-2- =--2-

:~.

R f ()
sinh 1 sinh 1 . h 1es Z =------=-sIn

2 2

'-~ ~~~ ~La.; )~ f (z) ~ ~} 0-!.l ~ , Ie f (z) dz ~~ ~1)"? ~~ d~~ )~ ~~ ~. C~ d'}

as . ~.:..blA.; .j ~ 1 t; o~Lo ~L 1 f(z) t; .~.: kLa.; La.;~ ....« 1_....· U ~ ~1 11_·: l> '_La.;
~ or-:» ~ , .. ) ~ ~ f' ~ is" ~ )"?) )~. ~ ~ ~

.~~ '\..:-J~ ~~~C ;.;A ~ ~,~ ~L; J>1~

(~)~ ,) rS~J1~1 jr rS,) )"? 0~ c9
',

d> f (z) ~t; ~ kLa.;~~~)

..)~~ ~~ p ~)~ J1~1 ~l> 21ti )~ 01y~, o~ '\..:-J~ ~lA>o~lA ~ ~~.? ~~101~~ Jl>

-112

x
:J>

:) ~)~~ .lola.;

z=l :f"~ ~r~

z =-.!. :o~L.t ~2 .

y

c
x

.~ ~bt..o 1) ~4~ yJ..j~ )~ o~ o~1~ 0L::J ;r C ~, 1) J=j ~~ 0l.oJb (y

1
:~)1~ , ~1 z = -2" ~ C ;r J>b~~~ ~l> 0-!.1 )~
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(
I J_~ 2e 2

(
1 J e

Z

e' e 2Re sf'{z ) 1 = lim z+- ., = lim ., =--=> I = 21ti--
z=h) z-{D 2 (z- lt(2z+l) HH) 2(z-I)- 2(~) 9

.~ 1-. I ~L . 1(" ~.. ~ o~ o~b .~. C ~ I I 0 Jl.o .~ (.. ~) . ;-!.)~ ) U).r' ~~)~ u ~

l I d { ? e' }IResf(z) =--- (z-I)---.,--
z=l (2 -I)! dz (z -1)- (2z + 1) z=1

d { eZ}1 e
Z(2z+1)--2e Z

e
= dz (2z+1) z=1 (2z+I)2 9

[

1 J. 2e 2 e
I = 1, + t = 2m -9- - 9

CI

y

C2

x

inh 0 1 .. 0 .. 0SIn z = ~ -SlnlZ = ~ SlnlZ =
i

=> iz =k1t ~ Z =k1t=-ik1t ~ Z =0 , ±in ; ± 2i1t
i

IsiniA = i sinhAI IcosiA=coshA( :~

.~1 ~~)~ ~~., ~)~)~ ~,~ 0~ ~l f{z] C!t; J,l ~yA~ oJL..o 0-!.I)~ Z =0

z =-1ti~ 4 1, ~~~ C'!t; ~~ L~, tAS Z =0 r:- ~ ~,l ~yA slJb~ o~l ~~~ JalA.i ~lo,j. ~.)~ ~~

Z2 _1t2

ResIz=-1ti = -hIz=-1ti =-h-(-')cos z cos -1tl

[
2) 2 3· 2 3·. -1t - 1t 1 - 1t 1 2 3.

I == 2m cosh( -zi] = cos (i(-ni)) == cos1t = 1t I
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m4 y.ly. o~ ~~ c: Izi =3 DS Coy..b <.5,) y. JI~I 01.1 j..>l>~~ 1Z2 (z:~1) dz ~4 ~b ~ J:>}: JIiG

:..::.......1 t"1~ C':lz-11=% oy..b <.5,) y.),s~ JI~I j..>l> ,~4

:J:>
z=o :~,~ ~r~

z=±l :O~~ <.S~~

bi.9 c' jyA ~ ~ii ~ ~ ~~ Q$ ~~ ,~I~~ ~~~ c9
',

c oxb J=>1~)~ ),s~ ~~ ~ ;-lb ~ ~I ~ ~~ ~,

:Ill ,~~~ jyo J=>1~ z =1 , z =0 "blii

m=21ti{Reslz.o +Res!.=1 +ResL_J

ResL_l = !~l (z+l) )(Z:~l) IZ=-l =-1

1= Jc'
z+3 2 .( r" 'XlZ2 z2-1

- 1cotgZ,.-,: .
:~1 ~j ~)~ o~ o~1~ 0~ jyo c 0 1 )~ tAS 1= -3-dz JlyS::.i1~~ ~1 y,.Lb: JU-o

z

Yn

-
X X X X X

x_
-2. ...... [0 K ~Kf2 'It

:.,~, U L.c . <.:"blA.i f(z)= COSZ t; I : I-
) ). ~ 3. ~ <..S~ o-:

Z .sm z

sin z = 0~ z = 0 , ±1t , ±21t,...

1

Re sf (Z ) I = cos Z I

z=1t 3z2 sin z + Z3 cos Z z=1t 1t
3

Re sf (z) I = cos Z I

Z=-1t 3z2 sin z + Z3 cos Z Z=-1t = - 1t
3

~ )~ 1~ ~~~ .fbU; Z ~,j D Ub0
'
'; ..bAS z =0 ~ J~ ~t; ~I ~ )~ III ,~~~ ~,j ~l; f (z) ~l; ~ ~.~01 ]1

1 :::
.~~~ ~ ~I~ ~)~ Resf{z] ~I~~,~~~~~ - ~ L.>L.>I ),s~

z

.{I -1 }I=21t1 -+-+0 =0
n 3

1t
3
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1= f (Z3 -2Z+!)e~ ~l=o..::.......,1 y~ • JI;..
~zl=6 Z

'~L 1 ~I ~I .'~Jle~:I· I~I~ c:e..Jl ~L l-JI ~~ '1 tAS ~I z=o lr . C: cl.bA; IA'"; ~I ~: 1-~ .. c.S y-! L- 'Sy-::- r-);-O cr: ., .~ «s:" LT J ~ ~ ~ ~. u--

:~~~ Z = 0 J,.=> 1) ~)),J ~ ,o..l,jLo

(
3 1){ 1 1 II}f (z) = z - 2z+- 1+ - + --+- + - + ...

z z z 2 2! z33! z44!

1 I 1 (1) 1- '-U -.a =Resf(z) =- -2 - +1 =-
Z . ··f - z=o 4 ! 2! 24

.~ :1 = 21ti(~)u·-... 24

1= f _sinh (!)COS (3.)dZ ~bt.o ~I y~ : J~
~zl-l Z Z

f(Z)=Sinh(!).cOS(3.)=(~+_1+_1+ ...)
Z z z z33! z5 5 !

! ~~ =1=:> 1= 21ti(1) = 21ti
z

(~J
1---+···

2!

1= f (2z2 +Z-6)Sin(_I_)dZ ~bt.o ~1 y~: J~
JI z-ll=l z-1

~ Ja..=> JUG ·1 _I~ .,.~. . L.~I ~1 ,c· '~Jle~:I' I~I~ ~I l-JI ~~ '1 tAS ~I z =1 .<.:~ IA -r: : 1-.r: 1..... u)!Y .~~ . L- ,~y-::- .rr: Jr ~, cs:" LT ) ~ ~ u--

:~.JI~ Z =1

f (z) = (2z2 +Z-6)Sin(_1_J
z-l

{2(z-1)2 +5(Z-I)-3}{_I- 1 + 1 +...}
z - 1 (Z _1)3 3! (z _1)5 5!

_1_ ~~,~:ReSf(z)1 =-2+(_3)=>1=21ti(_~_3)=_201ti
z - 1 . ··1 U ... z=l 3! 3 ! 3

1
cos-

.~1 ~.j jyo C 01 )~ tAS 1= f __z dz ~bt.o ~I y~ : J~
Jc l-z

x

:) ~1 u)~ C!t;~ 1,Ui.; :J:>
~I . <.: z=ocs:" ~

o~~ ~ z=1
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I I I I 0

- Io-A.J~ = - - +- - - + o. 0 = COS I - I => I =21tl ( cos I-I)
z 000 2! 4! 6!

c:lz-~I=.! oS 1= r Inz ,dz JI~I~bu,'::"""'ly~ :Jti.o
2 3 J (2z- lt

1 1t e 31t 0(nz=lnr+i8 , --:s; <-:o~d'r)
2 2

y

Resf(z)

Inz
.~I o~ o~l~ ~Lo.; y-!.j~ )~ In z ~~ ~, Qw 4:>'; L ~l; ~ .bli;, f (z) = 2 ~l; LSI)"! :J>

00 00 00.0 o. 0 0 .. (2z -1)

:~),) 0-!.1y!~ •.:.........1 C![; f,,) ~yo ..,.J::.9 z =~
x

_ In (Z2 +1) dz
o~l~' 1<' ..·. ~o~o~,~ ·~·~.Cul.b..oc·' ~tASI= r ~.~~'~.-It--:Jlio

I .. ) ~ ) U)I '-T' U ) .b (z-3i)2 ,-.-

x

:J>

~01 j1 ~'t.l>~ ~~;-! tAS ~tA.; ~. In (Z2 +1) ~l; LS't.l>~ .blA; cJL.A ~, )~

:j1~)~~~~~

z2+1=O ; z=±i

~)l.> Lw d.5 ,~J~~ ,~ ~.1 j1 o'~~ ),b ~ LSIt.l>~ ~~)"! 01';~ ~J)"!~ ~)~ )} C 0y:1~ ~)l.> ,~ ylb 4 1tAS

.~l ~'.9 c oy:l.l~ J.>'~ .9 o~~ ~,~ 'YyA ..,.J::.9 tAS ~l z =3i JI~1 ~~ )'!.j C!l;~~~ I~ , ~;-::! )} c 0 ..r.'J~

I

d i .2 In (z
2

+1) } 2z I 6i 6 . . ( 6.J 3Res =- (Z-31) . .2 =-2- =--=--1; I=21tl --1 =-1t
z=3i dz (z - 31) Z +1 z=3i -9 +1 8 8 2

y!1y. f' (2) )..>..0..0 olf ,) f ( w ) = Ie:~:~:~ dw , o~ o,)~ dl.±.o~ ),) oS ~4 (x~4
)2 + i: =1~ c }'I : Jti.o

:4~1
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(0_4)2 (0)2
---+->1

9 16

. z2- z+1 w2-w+l .w2-w+l

Re S g ( z )IZ=W = hm ( ) (z- w) = ~ f (w ) =2m
z~w z z-w w w

(2w-l)w-(w 2 -w+l) w2-1
f'( w) = 2ni 2 =21ti--2 -

W W

f ' (2) - 2 .2
2
-1_ 31ti- 1[1----

22 2

{

z - e u + i v

- => z = e1+iv =>
u=l

Izl =le1
+

iVI= lelleiVI=e

.~~ ~'''> z~J~ e t~ , i~ jSyA ~ 0~.'~ c ~ 'll

~l; LS"""LI~ z=l 4S 4-0\ jI j .;...,1 ~Ij c~ .r----o J>b)~ 6S ~4lS'" z=l 'f(z)=SinC~J ~l; ~ 4A.;

:~~ 'J Z =1 J~ 0'J,J~ ~~ 4A.; ~.' J~ ~l; o~~ ~~ s')'"! ,~, J~YO

() - (Z-l + IJ . ( 1 J . 1 1 1· 1f z = SIn -- =Sln 1+- =Sln COS-+COS Sln-
z-l z-l z-l z-l

= Sinl[l- 1 + .. -J+COS1[_1 _ 1 + ...]
(z-1)2 2 ! z-l (z-1)3 3!

·~4~ I =21ticos 1 P ~)~ J'~' ~l.> , o~~ Re sf (z) Iz=l =cos 1 ~.')'"!~

:z =0 ~ 4.bi:a .)J ~Jj ~u ~ ,,~Lo ~~ '-=' .b~J' JJ '-S1G.S.:a

, ~ ~,j S Ub0 ',J ) ~4 ~1~ ~~, ~,~~ z ~,j SlJb0'~ .hi9 z =0 4A.; J~ ~l; 01~)~ ~~ ~,j ~l; f{z] .II

.~,~ ~1~ 01 J~ ~l; o~~ ~ ~4 ~ 4A.; ~,j ~l; s')'"! z =0 .I' ~I~ ~')'"!~ (~ ~

.~L.., z =0 .. c- 4A.; J~ f (z) = 1 JUl; o~l..o : Jlio...... ~ 1-cosz \--.

:'xj,~'~l; ~,~ ~r ~~ z=O ~,~~

~~ :1 - cos Z I =0
z=O

~J~'~ sinz Iz=O=o
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~~ r,~~ cosz I *0
z=o

Resf (Z)I = lim ( 1) ~{Z2 1 } =.....=0
z = 0 2-1 ! dz 1-cosz

Resf (Z)I =0
z =0

:~)~~

J1~1 ~'>k )"!.) C!l; )~ Ubr'; ~.1 ~~, 0-:'.1~~ ,~~ ~~ Iz I , Rez , Imz , Z ~1'; ~ d.S ;,.b0w

o~~1 4 L.>'~.~ ~~ ~.~ Iz I= a s,;~s~J1~1 ~ ~~j)~ La1 ~~~ 1) ~o~~ ~,; ]1~o~~1

:~1~Y? J1~1 ~~ ~ , o~;S J~ 1) Jo1~ ~J .n.j ~1,; ]1

{
z + Z =2x = 2Rez =>
z- z =2iy =2iIrnz

__ z.z _ I Z 1
2

z-----
Z z

z+z
Rez=--

2
z-z

Irnz=--
2i

1= r ze
z

dz
Jlzl=2 zz - 3iz

zz=22 = 4

zeZ

1= r --dz
Jlzl=2 4 - 3iz

f(z)= ze
z

4-3iz

4 -~i
=-e 3

9
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1= r [~+SinZ]dZ cl-.,~ ~I ~_II_- : Jli-o
Jlzl=! Izl . .~

Iz 1= 1 ~ S'J 0~ ~~~ j~ ~o~L, c.P'J jI~o~~II~ ~~~~~~ z ,I z I ~ ~ 01jI :J>

:~~~ , ZZ =I Z 1

2
= 1 ~.)~ ~c..sO )S

I= r (~+Sin Z)d( ZZ) = r (z+sin z) d(!) = r (z +sinz). -; dz =_ r z +s:n z dz
JI z 1=1 1 Z JI z 1=1 Z JI z 1=1 Z JI z 1=1 Z

.~.? o~~1 Ubo~Lo c.P'J jI 01~c..sO Jl>

:;!.j~~~~~

z+sin z
Z2

(

Z3 Z5 J Z3
Z+ Z--+--··· -2z+-+ ...

3' 5' ,
. . = 3. =:>Resf(z)1 =-2=>I=-41ti

2 2 z=O
Z Z

. e i8_e-i8

sln8=---1
2i

dz = iei 8 d 9 => d8 = dz
iz

e" _e-i8

cos9=---,
2

1
z--

sin8= __z
2i

1= Izl=l h (z)dz

dz

1
z+-

cos8=-_z
2

I r21t
de ~G...o ..:......,1 y,lb . Jlia

= Jo 12 -sin 9

:J>

iz1- r
- ~zl=l 1

z--
Ji-_z

2i

f 2dz
2.J2iz - Z2 + 1

r: -~i±~-2+1 o( r: )-z2+2,,2iz+l=O=>z= =1 ,,2±1
-1

.~~c..sO ~1, Izi = 1 o)"!.1~ J.>1~ (.J2-1)i ~,~,1~yA~ tY jI~~'~.fb
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Resf (z)
z=(v'2-1)i

221

2..fi i - 2z z=(,/2-1)i - 2i - i :I~

1= S:xecosa.e-i(n8+sin8) .dS

-is 1
e =-

z

de= dz
iz

! .!. -n dz ! .!. dz1= e-.z -= eZ
- -

zl=1 iz zl=1 iz'""

:J>

.!. 1 1 { II}eZx-=- 1+-+-+···
z'"" zn+l Z Z2 2!

I

1 ~
, Ref(z) z=o =0 ~ ~~~ ..::.........J~ L51-; ~ L...L1 p ':>.JJo" ~.J~ 1:0 [n z l] .:.....1~~~ ~ n 0~ ~Iy!~

I =21ti (0) =0

J91~ Q(x) ~).) .s~ x jl L51~ ~ ,.:> Q (x) ,P (x) 01) .:> oS 1= r: ~~:~ dx f) d..! IS--lA.JI~1 ~b..a)':> (y

:~I~ 0L;:J 0'';~ ~)'~~~ Q[x] ,~, ';S)j-! P[x] ~)~) ~)~,~

in
P(z)

1= --dz
zc-O Q (z)

.J~ 2m y~ 4 ~ 0.);5' yl.....>~ ~l, ~l9,g~ ~ )':> oS~ .blii).:> ~~:~ L5lA.~\; slA.o..l..i1..o .:.....1 ~IS' ~

.~ ,~. ,) p ~)}A J'~' y'~ ~o~Lo 0'~

z=±i

Www.BarghFA.com

http://barghfa.com/
http://barghfa.com/


z2+4=O z=±2i

1= 21ti(_1_+2-)
-6i 12i

-7
(-3)( 4i)

~, P((X} ~} )~ -s B = J+oo P((X)) sinax.dx , A = J+oo P((X)) cosax.dx ~) ~ ~ sUbJI~1 '4-wb )~ (~
Q x) -00 Q x -00 Q x

:~ yL.-.> I) ~j~ JI~I~ ~I ~lS" ~)~ (y)~,~~

{
A = Re ( I )

B=Im(I)

J+ OO cos2x
A= --dx

-00 x 2 +1

z2+1=O => z=±i

(
2iz 1)1 e

2iz
1 e-

2
Res e -- =- =-

Z
2+1 z=i 2z z=i 2i

. 1 {e-Z
} 1t1= f e 2 1Z _ dz = 21ti - =-

JIrnz>o Z2+1 2i e2

I+~ sin 2x dx =Im(I) = 0
-00 x2 + 1

B = J+oo sinx dx
x 2 +2x+5

z2+2z+5=O => z=-I±Jl-5=-1±2i

:-I sss~ e2iz P( z) I; - ('~.,b[Aj 1.11 p(z) =_1_ 1~: I_
) ) . Q(z) ~ ~ , Q (z) Z2 +1~) v-:

:~)~, ~1 ~~,g~ ~)~ z=i bi9 41,
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eiz I e" I ei
(- 1+2i)

Res =-- =--
Z2 + 2z + 5 z=-1+2i 2z + 2 z=-1+2i 4i

iz i(-1+2i)

I f e d 2 0 e 1t -r-z 1t -2 ( 1 0 0 1)= z = 1t1---=-e =-e cos -lsln
Irnz>O Z2 +2z+5 4i 2 2

I+ OO cos x 1t
2 dx = Re(I) =_e-2 cosl

-00 x +2x+5 2

I+ oo sin x 1t
2 dx = Im(I) =__ e-2 sin1

-00 x +2x+5 2

~1~ <SUb~ ~ d5 ~~~ J.91A.;;.;-o <.SlA>~) Q (x) cJ~~~ <slA>~o) ~W .9 ~,~ p (x) ~)~ j1 ~1.9 ~. J91)f

o~b 0~ 01~~ ~,~ cos(ax) ~. sin(ax)

I = 21ti

C!\.; <..SUbo~Lc~

. P(z) 1
~..lolA.;),) dS e"

XZ

Q(z) +2"
~~lj~ ~~ y: cS'.9

z=o

. p(z)
eIaZ
-- t.; lA>o~Lo >:.~Q(z) ~ \oS u--.--

.0.. . <-:..bLQ.; ~

~~ )

I+ oo sin x ~

o ( ) dx J'P'~~~, ~,Lb : J~
-00 x x2 + 1

eiz I 0 (z -i) e
iz e' _e- 1

Res = lim =--=--
z(Z2 + 1) z=i Z-7i Z (z- i) ( z + i) i (2i) 2

e
i z

I e
iz

1Re s = lim z =- = 1
z (Z

2 + 1) z=o Z-7
0 Z ( Z

2 + 1) 1

I+
ro

sin x dx =Im(I) =1t(1-!)
-00 x(x 2 +1) e I+ OO cosx dx=Re(I)=O

-00 x(x 2 +1)
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0 lAj .Y~ 0-!J~~ ~)~ )~IIAI<l ..b~ ~ bi9 ,~ r~}A ~~ lS~lSr ~ d5 Y:.j~ ~~ ~I~~ d5 ),b0~

.~~ 0-:.1 jl o~~1 ~ j~ U)~~.1~)~ ~ ~ (..S!~.j) I)..b~ ~I ~~~ ~.~ UbL)) rl~ ylb) o~~1

1_1 =fA"1
I-A n=O

_1_ = f(-I)" An
I+ A n=O

y

x

1 1
f(z)= ( )--zl+z zz+l

_1_ = .! _1_ =.!-~) -1)" (.!Jo
l+z z 1+! Zo=o Z

Z

:J>
a<lz-zol<~ ~L; )~ 4S I) ~~ ~ ~'''>~ ~~ ,~I~)} ~l.bA

~ ~~~ (z - zo)~ lS~~)'; ~ ;-! ~t; ~ '~.~ ~I ~

~~ b.~I.~~ ~b ~~~ (z-zo) w)~~ lS~01'; ~l;.;;

)~ tY )~ ,~~ (z-zo) U)~)~ L"I,; .JI ~ ~I 01),1 ry )

.~I

1 1 00 ( 1)0 00 0 1f(z)=--L -- :=>f(z)=L:(-l) ~
Z Z n=O Z 0=0 Z

:J>
:~.)I~ ~ ,~I~~ I) 1<l zl<2 ~u)~~,z=o~ J~ I) C!~ ~

f (z) = 2z-1
(z+1)(z-2)

1 1
f(z)=-+

z +1 z-2

~rS~~~,) A B
-+-
z+l z-2

1 1
:~~ p ~)jA ~L;)~ z=o ~J~ I) --2 '-1 ~~,~~ ~.~ Jb

z- z+
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1 1 1 1 00 0( 1Jll-=-·-=>-L(-I) -
z+1 z 1+! Zo=o z

z

1 _ -1 1 _ 1~ (Z JO- --- --Li -
z-2 2 l-~ 2 0=0 2

2

00 0(1 JO+1 1 00 (Z Jllf(z)= L(-l) - --L -
0=0 z 2 0=0 2

1
:~. -1 I.e_"'-t~ ~·z=2-3i~J I f(z)= l; _I.-:~:Jli-o- ~) t$.r- , ~ ,:> ) 1 2· ~),.,.-::- .z- + 1

(.,5llb~)~ u~ ~ )~ ~~ til (~~ (.,5)~ ~ ~~ 4 1d$) ~~ z = 2-3i d..bi; J~ I)~ ~I )} 0~ :J>
:~)~ III ,~,~ ~~. z-zo =z-2+3i u)~ ~L;

1 1 1 1 00 0 (z - 2 + 3i)0
f(z)------ - L( 1) ---

- (z-2+3i)+I-i - (I-i) 1+(Z-2:3iJ -1-i o=o - (l-i)O
1-1

I
z - 2 : 3i I< 1 => Iz - 2 + 3i I< 11 - i I~ Iz - 2 + 3i I< J2

1-1

(1, ~ L Iz - 2 + 3i I< 1 )r. l-i

.~I R = J2 <.$.I~ t~ III ,

1,li; rW l; Zo o..bi; ~l9 min d$ ~.; ~~ ~YS~ 01~~ (.,5)l5" y1b j1~ I)),sl.o)~ ~ ~1~ t~ ¥ ~~

1-2i ~ f(z) l; .~-: ~ IA°-: e:UL-o . I ~ .~I z ~ J l; _I -:~ I·e_",- t~ .~ f(z) l; .. ~-:
~ ~ ~ ~ ) 0 ,:> ~)~ . <.$..r-- u ~ u-::---

:~I ~ Zo =2-3i ~l; 0' ~l3 41 ~ ~1

1 1 1
f(z)= (z-l)(z+l) z-1 z+1 :J>

1
.~~ ~1~ )~llz-11 > 2 ~\.j)~ ~ ,~.~ (z-l)~ (.,5UbL},;~~ I) -1 ~l; ~ ~10-:'.I l, J~ ~I

z+

g(z)=_I_ =_1_=_1_ 1
z+l z-I+2 z-1 1+_

2_
z-1

:~~ 1.:),Jl..5'" III , Iz-11> 2 => Iz~ 11 > 1=> Iz~ 11 < 1 ~).))Q.;.))y ~L; ).) Lal

1 00 0( 2 JO 1 1 00 0( 2 JO 00 0 2
0

g(z)=-L(-I) - ~ f (z) =- -L(-I) - = L(-I) 0+2

z-l ll=O z-1 z-1 z-l o=o z-1 0=0 (z-l)
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f{z] =__1-=~ (_I__!J
z(z-5) 5 z-5 z

I 1
:~.,.;~ ,~I~ 2 < /z -1/ < 3 d..:->L; J>I~ )~ as z=1~J~ I) - '-5 ~I~~ Jl>

z z-

-1 1

4 z-1
1--

4

I

Z -
1

1:..:.....::.~ C}~~ l.if , 4 <1fO"!)~ 2 < Iz-11 < 3 .b.r:. "-! ~~ l;

B=~= __I_=_I 1_
z z-I+1 z-1 1+_1_

z-1

1 . 1 1 1
:~,.; 01~~, -/-/ <1 lJJ 'O~~ -<-I-/<- ~)~ 2 < Iz-l/ < 3 .b~ ~ ~~ L

z-1 3 z-1 2

=_1(1__1 +(_1)2 _+ ...)
z-1 z-1 z-1

1 [-1 ( z - 1 ( z - 1 )2 ) 1 ( 1 (1 J2 ) ]f(z)=- - 1+-+ .-- +... -- 1--+ - -+...
5 4 4 4 z-1 z-1 z-1
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~ slD:>~~~ 0'u~ ~ 0~~ ~l; ~. ~ ..bW) d.S ~I <.SlcJ~Lt.o ~r-u~ L~I~~ cJ~Lt.o ~.

u~ , ~l;]I~~~~ ~~ ~ ~yS 0~ l5 IQJ,f ~ I) cJ~~ ~.l 01~ ~~ .~~~ 0~ I) llb~ 0' ~,> ~

.~ ..e ,_..:- ~tU ·11 ., ~L..; l;
-'7" ~LT))U • ~

~ I)~~I~.~ oJ~~ 0' ~~ 0' u~ ) ~ 4 ~ ~l; ~~ u~ ~~ ~ ~I~.~ cJ~Lt.o ~. )~

.~L;~

xy'"+4y' + y2 =X ~~_~~~IA.~ oJ~Lt..o

x2y ::~ - 4y2 ~~ =xy ~y::i:. _~-.;.~ ulA::...:..c, 4~I~~ d.l~L...o

:~ ~ii )"!.j~~ ~ u)'~Lt..o L;tl ~ ..bW))~

:o~ D.)I.) • ~llb ~ ~ L .,;~u~ L4J.)la.o S-J ... ... ·
u r:---~ . '-=' ",-. • ••~~

~j)' ~I}-O ~.l)~ ~ ~.~j~ '..> 0' L-f'l.> <.Sllb~ ~ L ~I,>~ ~ o~ o~b ~~ u~ ~ cJ~Lt..o ~ ~I~ ~~

.~ o~~ I) P ~)~ cJ~Lu, ~r::-u~ )~ <.Slo~j 0~lj ) o~~1 ~ ~I

1 1 az az
)~ c.s<>.) ~ ~ q =2"[Lnx - Loy) ~ p =2" [Lnx + Lny) Uz,~~ 4 x ax +y ay =nz .;.~ u~ 4 d.l~L...o : Jlio

~~, ~I,>
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X(_l (~+~)J+y(_l(~-~)J=nz
2x dp aq 2y dp aq

az
=> -=nzap

:u1~ rSl:> ";):1:u~ ~ 4J.)la.o ~~. , o~ 0.)1.) ~IJ~ ).) ~J~I ~t J.i.>

4S~,~ J,I ~jA ~,~~ ~~~~. ~~ y'~ d.Jy...o "-! 0',;LS"" 'J <.SJ~' ~t.:; ~ ~L:::, ~ ~~ ~ ~'~~

.~ Jl> 'J o~ o~,~ ~t.:; '0'~~ ~'J 0'~ ~, ~lS ~I~.~ oJ~~ 0' ~~. ~'~

~~ ~~ 4~,~.~ e:U~L...o ~ ~~ y'~ oJy...o "-! 0'';~ 'J L5J~' C!~ ~. ~~ ~'J ~ ~; ~ "-!

.~ Jl:> 'J o~ o~b ~~ '0' ~~ ~~ ~ ~') 0' ~ ~lS oJ~~ 0' &=-9~. ~'~ 4S~,~ J,' ~yA

.~~ 'J Z ~ ~l.> ~~~~ 4d.J~~ ,~, uO~~ ~, L5J~' C!~ ~. <p 0' J~ 4S z =y2<p( xy] ~'J: JU-o

:~)~ xy =u d'} ~ ~, o~ uO) C!l:i z ,~~Ub~ x, y

:J>

• tl •• 2
o.J~ c...:r='r :Z=y <p

I

II

III

az 2z X dz
---=--ay y y dx

~t:i ~~ (SI~~' (S,;~, t:'t:i F 0' .)J clS: F(u(x,y,z),v(x,y,z))=O ~4 ~tJ J z=z(x,y)~ woO.;.i:~

:J'J~ ',; ~,j w~~J 0',jiu-o Z ~ ~b ~~~~ 4 cL1J~ ~~ J F (.S.)~,

au au
ax a y =0
av av
ax ay
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y x

dZ dZ 2 =0=>···- -y -2yz
dX dy
y2 y4

($~JI~I .sss ~ ~l:> ulJl:> J~ ..;~U~~ ulJ~lst.o J>

.~ 1~. I)~ ~)}A d..f~~ yl~ ~1~ ~1~ ~r-u~ 4d.1~~ S-t j1 o~l-J L5UbL5..&JI~l 4~I~ .e»

d2u__ = x y 2

dXdy
u(x,O) = x

U ( 0, y) = sin y

dU x2
2

-=-y +A(y)
dy 2

Y6..?~~y.:!J'~1

)
x2 y3

u(x,y) =- -+B(y)+C(x)
2 3

u(O,O) = B (O)+C(O) = 0

u(x,O) = B(O)+C(x) = x }
=> B(0) + C (x ) + B(y ) + C (0) = x + sin y

u (0, y) = B ( y)+C(0) =sin y

C (x)+ B ( Y) = x+sin y

X 2 y3

u(x,y) = --+siny+x
6

az az
p(x,y,z) ax +Q(x,y,z) ay =R(x,y,z)

dx
p(x,y,z)

dy _ dz

Q[x.y.z] - R( x, y,z)

.J'!.j r} ~ <-s~yl~ ~ ~ J> 1..) o~~ ~1 JA:.-..o d..f~Lr..o.9~ ~~ ,~1~ d.1~Lr..o,~ L51)~ ),s~ o~~ ~I~

u(x,y,z) = C1 ' v(x,y,z) =C 2 :~)~

F(u, v) = 0 :~I ~lAA ~)~ ~ ~ ~)~~~ J,l ~r d..f~~ ~ yl~ ~1~ 0W:J 01';~
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23dz 2dz
x Z -+Y -=z+1

dx dy

dy = dz =>-.!=Ln(z+l)+c ('
y2 z +1 Y

~ = ~=> dx = z
3dz

=> dx =(Z2 -Z+l-_l_JdZ
X

2Z3 z+l x2 z+1 x2 z+l
1 Z3 Z2

=> --= ---+z-Ln(z+l}+k (l
x 3 2

(
1 1 Z3 Z2 JF -+Ln(z+l) , -+---+z-Ln(z+l) =0
y x 3 2

~~y ,x jl ~I~ ~I~~c,b ,a~))~ 4S

:~.,f'~ L\=b2 -ac ~~ ~

.~I 0,f'~,Jllb EY) P ~)JA Qj~~ ~~ L\> 0 .II ('

.~I 0,f'~ EY jl p ~)JA Qj~~ ~~ L\=0 .II (r

.~I 0Y~ EY jl P ~)JA Qj~~ ~~ L\< 0 .II (f

(~)~l:..-,I) ~~l) f'} ~ b~' tAS~ f'} ~.;O~~ ~ 1) ),s~ oJ~~ ~~ <sl.lb~ ~ 44S ~)~ ~~, 0lS:.o1~I

:~~~~ .)'!.j r} ~ ~1~Qj~Lt..o~)~ ~I ~I~ .~ ~.~ ~I r~JA

.~~l.S" r ~.)~ J,I '4Jr ~I.A~ Qj~~~.~,:>,~Qj~~~.l~~~ o.la>)lo

,) J> 4d$ ~l.S" I~ :~ s'..)"! y'~ ~~ cl.bl.s.o Lr..' J» ~4 0,f'~ tY) ~1.}r:,;"lA::..:...o4.u~I.s.o.l1

~ 4 1d$ ~I~~ ~;-b ~ 1..) f"~ ~~ , ~~~ ~~ ~~l5' r} ~ 0~) sl~ j~ ~)~ <SUb~~ jl ~

Qj~~ I- ·1~L·Aif.~L o_;;f r_r~~o..i·1 1-1,.J~ulA::..:...oLoJ~~~G...:>LoI~<~~I·I~ ~IJI ... 0 1u--..J .ur~· ..... u'r' c.S~ r....r) ~ ~..ro 0 .o'.o'.r 0 UJ~ ,~)

0~) lS'.r. ("j'1 SlA.~~~,) J> 4cS(~ yl~ .9~ 4. .9~y'~ .9~) ~":''-5'" '..l.::-? :~ s'x y'~ .9~~

.~~~ ci~ ~~LS f') ~
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:J:>
a =x ; 2b = 0 ; c =y => ~ =b2

- ac =0 - xy

.~l 0~~ cY jl cJ~~ ~ly:~ ~l ~ < 0 elf0' ~4 xy > 0 ./1

.~l 0~~,J~ cY j' cJ~~ 0-!.ly:~ ~l ~ > 0 elf0' ~4 xy < 0 ./1

.~l 0~~ cY jl cJ~~ ~,~~ ~, Ll =0 ~4~ ~ly: r'~ ~ y ~ x./'

a =e2y
; 2b = yex+y

; c = xe2x

~=b2-ac =le2X+2Y_xe2x+ 2 y =e2X+2Y{r._x}
4 '--.r--I 4

i

2

....;.....,1 0~ ~~~ tY jI p ~)¥' <l.bl.-~4 ~ - x > 0 ./1

2

."::"""'10~~ tY jI <l.bl.- ~4 ~ -x =0 ./1

2

."::"""'10~~ tY jl <lobI.- ~4 ~ -x < 0 ./1

a =x 2 ; 2b =0 ; c =4

dy = 2i

a(d y ) 2_2b(~)+c=O=>X2(dy)2 +4=0=>(d
y)2 =_~=> dx x

dx dx dx dx x dy=-2i
dx x

2idx .J.9' clf~~ : dy =- =>Y =21Lnx + C
x

-2idx .
r.9~ clf~~ : dy=-- =>Y=-21Lnx + k

x

p=y-2iLnx q =y +2iLnx
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~t~ j' U:'li~,~ 4~ JJ' ~j4~'~J u'1Jl£.o
a . I a . az az I • - •

D =ax ~ 0 =ay (.$l.2..>,J'Y?' ~~ 4a ax + b ay +cz =0 <tJ~l1o J> l$1.r.~ ..:...;1.; ~'~I c , b , a ~ 0 1 uCyS 4

:~,~ p ~)~ oJ~Lu, ~ y'~ ~,~ 0L:::..i 0'';~ 3 (aD+ uo:+c)z =0 ~,.; 0'i~

c

Z = e-;x . <p(ay- bx)

c

Z = e-b Y • <p (ay- bx )

az az
.~~') 3-a -2-+5=0 d.l~Lt..o I(,,-,'~: Jlio

- -j -. x ay (.s-' . T·

5 5

z=e-3X<p (3y+ 2x) ~. z= e-=2
Y

<p (3y + 2x ) :J>

:U:'u~,~ ~~ ~J~ ~jO ~$!a u~ 4~'~J u'1Jl£.o

~~ u~ ~ d.l~Lt..o j> S'Y'! ~~ ~,~, ... , b , a ~1 J:>) L

[ ~D2 + bD
/ 2

+cDp' +dD+eD'+(Jz =0
H(D,D')

H(D,D') =(aD+f3D' +y)(rnD+nD' +f)

H(D,D') = (aD+f3D' +y)2

{

e-;-X'J1 (my - nx) m 7: 0

(

e-;-Y 'J1 (my- nx) n 7: 0

:~.~) ~~ ~3 ~ H(D,D') ~.r:u)~./'

:~~ ~'''> y:.j ~} ~ y'~ lS~~.4. olf01

y

ye-~ 'I' (ay - px) P7: 0
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H (D, D') =D 2
- DD'- 60'2 = (D - 3D') (D + 2D')

o 0

u =e-T
x

<p (1Y+ 3x)+e-Ix 'JI (1Y- 2x )

H (D, D') = 4D2 -12DD' + 9D'2 =(20 - 3D')2

:~

:~

u = <p(2y+ 3x) + x'l'(2y+ 3x) u = <p(2y+3x)+Y'l'(2y+3x)

:~

H(D,D') = D 2 -DD'+3D-3D' = D(D+3)-D'(D+3) = (D-D')(D+3)

o 3

U =e-T<p( X + y) +e-1x<p(ly-OX)

(.~~ z=x-iy; z=x+iy ~~ ,) y'~)

:~

H(D,D') =D 2 + D'2 =(D -rrr) (D +iD')

u = <p (1Y+ ix ) + 'l' (1Y- ix )

u =<p (i (X - i y ) ) +'I' (-iz ) =F (z) + G ( z)

:~~'J ~~ jl ~J~Il.:t ~J:!au~ l.:t u':JJW~

L ~.1;-!~ .~~ s~ ~ ~l; ~ ~~ ,) 0 Loj~ ~ ~l; oS ~, <.S'~~ ~ ~~.'1 ~~ ~~ ~,~~ oS <.S),b0~

:~...>1~ ~~ U(x,s) ,) ~l:; L.n' ~':J.;'1 ~.~ ~, u(x, t) ~Lo ~l; <.S'~~,~ ~~.'1 ~~ lS~La.9 ~~,;

1) L{~~} = adX U(x,s)
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{
d

2 U} a2

2) L - =-U(x,s)
d x 2 ax 2

3) L{~~ }=SU(x,s)-U(X,O)

{
d

2 u}4) L de =SZU(x,s)-su(x,O)-u,(x,O)

a
5) L{tu(x,t)}=-a;(U(x ,s))

6) L{t au}=_~(~U(x,s)J
ax as ax

7) L{x ~:}=x(sU(x,s)- u (x,D))

{

d U au
-+-+u=xt

~~, ,a'~ d x at ~I.A~ eU~t....o cf~'i ~~ ~~ d:') L{u(x,t)}= U(x,s) ~~: Jli.o
u(x,o)=o

~U+(su-u{V~)+U=x~ -7 au+(s+l)U=~
ax r V j

s ax S2

a2
u _ a2

u =0
dx 2 at2

u ( x ,0) =u, (x ,0) =0

u ( 0, t) =sin t

lim u(x,t) =~,~
X~+OO

U(x,s) = A(s)eSX +B(s)e-SX

u (0, t) = sin t~ U(0, s) =~
1+8

U (x , s ) = B (s)e-sx

lim u(x, t) =~,~ ~ U(x,s) =~,~
X~+OO

X"-7+ CO

:,~,~~ A(s)=O ~~~~~~(U(x,s)=~,~)..b~J~14
X"-7+ 00
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_1_
2

= B( s )e°::::>U(x,s) =_1_
2
e"

l+s l+s

~~~~~

"----> U(X,t)=U x (t)sin(t-x)

:($J,T.)~.

:llb~ .~J·lwl.» ~.'J~ ~ .~
~ ,) ~\,j ~, 01~ ~.L.::J tAS d:'} ~, 4 .~~ o~ o~,~ u(x,y) ~lA ~l; L5'Y'! ~r:- u~ 4 6.J~Lu, ~. ~ ua)

~b-~4 .~~~))i~~ u~ L c:lf~~ J.>'~)~ o~ <Sj~'~ u)~ ~ ,)U~,J u(x,y)=A(x).B(y) u)~

U <S'~ o~ f~' uO) o~0' ,~4 B (y) ~\,j L .9 A (x) ~\,j H 0' )~ tJS ~,.; H(x)=L(y) u)~ ~ 0'~ ~.4J )~ ,) )l)

'~L; J" I·ts:~~ ~.)"!.r . .9 o~~ ~ l.fi

H (x) =L ( y ) = ~li

.cj ~') u C!\,j 0'':;~ 0\ J> 4 tAS ~)~ B (y) .9 A (x) L5'~ ~~ ~,~~ ~~Lu, .9~ ~ ~; 0-!.~ .9

d:') 4:u ( x , y) =A (x ) B (y )

A'(x) B(y) +A(x).B'(y)=2(x + y)A(x).B(y)

A' B' A' B'
-+-= 2(x+y)=>--2x=2y--=C
A B A B

'---y----I '--y----I

~)~ x .bA3 ~)~ y~

·~4 C ~Lo ~G ~\,j.9~ ylb tAS ~~ Y'!'Y'! ~ 4~,~~ d)~)~ ~ U)~.9~ ~~ u)~ ~

:~)'~

A'
- =2x+ C => LnA = x 2 + ex+ k.
A
B'- =2y - C => LnB = y2 - Cy + k,
B
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:J>

"n 1 , 1 "A o+-A.B+2""AB =0
r r

~~AB)'!~ A" 1 A' 1 B"
----t) -+--+--=0

A r A r 2 B

2

~~'-;-J~r)~ 2 A" A' -8"
--~) r -+r-=-=C

A A 8
'-v------' ~

{
A" A' 2'"

r2-+r-=C::::::>rA +rA -CA=O fi~'_~,st:\.b~
A A

-B'"- =C => B" + CB =0 ~G~' -0 L oJ~~B .. .. J- •

ax 2y" + b xy' +cy = 0 A~'~~~~~

x2 y'"+ xy" + (i\,2 x2 _V
2

) Y =0 ~ d.1~Lt..o

(1- X
2

) v" - 2xy"+ m (m + 1) Y =0 )~Iy ~~Lt.o

:~~J J'~ ~~ jl '-SJJ1J~

.~I ~~~ i\, ~Lo r-o l..>4.~ 01 )~ oS ~~'-S" o~I~ ~~ ~J~ L ol~ ~ ~IA~ Qj~Lt..o ~ ~I¥,~),,!

~I~ Lol ~I ~~¥' ~L..-o sl)"!~ ~.~ yl~ ~. o)I~ ~) c..SjyA ~.I~ ~ ~~Lt..o 0~~ ~ ~I~ ~ ~I~

0"· ~lA..O llbi\, ·1 clJ 1_·1'" .•~ ~ ~ < I~ ... ~.J..lJ~ ,l"llb~lo.> I..:.: ~ ~~ ,l"1 l> _1- d.J 1\,. .. L ·1··
)"!.~;-!. u . ~.r ~-- ... ) ''y .....~~. •fi.- ~ • T· ~ )¥' ~)"! ua <...5),.-. ~. u~

.~~~~ ~~ o.:k~ C!'':; yl~ ~I':; ~ ~ ~L..a

..b~ 0' ~I d$ ~~ ~I~I I)~ ~, o~b )I~ UbI\, is» ~l> .b~ ~)~)lS' ~J r~1 0-:f> )~ ~~ ¥ ~~

I) ~~ d='.) ~4 o~.~ )I~ ~4 Sl~).~P ~..>¥' 4 1d$ ~)~ ~~ Sllbyl~ ~)lS' c..S~I)~ ,~~ ~~ Lf='l>

(.~1 0~j Lr'~ ~1.9 ~I~ ~ sjr Ja:.1~ ~~,; L I\, )I~ ~~ .~jb~ u~~Lt..o ~))"! ~ o)~,~ ~ 0~1~)} ~L..a)~

{

y" + 2y' + i\,y =0

y(O) = y(l) =0

:~ I~. I) )-!.j ~L..a o~~ ~I':; ~ o~~ )-!.~lii.o : Jlt.o

.(~~~ cos ~ sin~ jl ~L..a o~~ ~I':; oS~I 01)"! J:» :~~I)

~ cU~Lt..o:m2+2m+A= O=>m=-1±.J1-A

:~)~ 1- I\, < 0 ua) L IjJ ~I o~.~ ~I'; 0~~ ~~ ~~~ )~ ~L..a Ua) 0~

m=-l±~i

y =Ae- x sin (~A-I x) + Be-xcos(Ji=lx)
:~1~~~~ y(l)=O ..b~J~I~,B=O ~.1~~~~ y(O)=O ..b~J~I~

0= Ae- 1 sin (fi=l)
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0J.!., ~.~I.AA J~~ ~ Lo J, ~, 6Jl-A yl~ ~. 4' 4S~)~ y = 0 ~~ y1~ ~ ~~ )1}~ ~,~ 1) A ~,~ .!,
:~ 0J.!., ~''; ,

sin(.j'A-l) =0 => .j'A-l =kTt =>~

y =Ae-x sinfk n x] :~.)~ IJJ ,

a2 u 2 a2 u
~",,: at 2 = C ax2

au a2 u
u).,r> :at = k ax2

<S~, )~ ~') ~I) o~~' 0 Loj J~ ~I J.:> ~19 l.lb~ <SjL.,1~ ~') 4(u~ o~~ ylb J~) ),s~ 6J~Lt..o ~ ;Jb

I)Ub~ L5j~1~ ~') ~ ..b~r' ~~~ ~)~ j~ Ub0' J.:> <s'~ 6S~~ ~),>~ J~ ~l~~ u)'~~ ~ 6JL.o

0' J.:> ~ ~~ l~. I) ~l.> ~1.ri!.~ u),~l.a..o <slJby1~ 01~ Q$ ~Ij 0' ~ e
')
o1~~ d:'~ ~ 4~l ~~yA ,~ ~~

.~~~~ ),.6 ~ 'J ~G 0'~ 6JL.o )~ o~ o~l~ ~ <sjyA ~.l~ J~l 4~ , ~.j1~)'¢-! ~l~~ u)'~~

~)}A 6S ~J ~I,.> J~ ~l3~ 4. ~~ <slJby1~ ~ ~~ ~~ ),s~ ~ti L51~ ci.!" u)~ d').!'~ ~~

.~ J> ~~ d:'} 41) ~L...o o)4,~, o~yS uO~ ,) uO) L) ~.4,~ Lo P

, cJL.o~~ ~'.9 y'~ ~.4J J~ IJJ .~1 J~ ~l9 cJL.o yl~ 0'~ ~ lJby'~ 0-!.1 ;1~~ y1b 0Lo~' u)'~~

SUb<sr~ ]I o~~l ~ o~ o~l~ ~ ~1~ Jw' 4, ~~lS" 0~ JI~1 ~ ~ ~l3 )~ ,cJL.o o~, ~.~li.o~
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~~~ ~I,>- ~.A- e:U~ yl~ )L:.>~ .nj u).f> .:U~Lt.o Sl~ : Jlio

u (x, t) = Ao +f Ane-n'x"cosn1tX (\
n =1

U x (0, t ) =Ux (1, t) = 0

u(x,O) =f(x)

u (x, t) = Ao + f Anen'x"cos n1tX (r
n=1

u (x , t) = f Bne-n'x', sin n 1t x (f
n=1

u(x,t)= fBne
n' x" sin n 1t x (1'

n=1

~~ Sl.lb~} U X <.5,) o~ o~l~ ~ Sjyo ~l~ tl;jl <.Sl~ ~~ ~~~ ~~ yl~ <.Sl~.~l) 3 , 1 SUb~jf

sin n rt x ~~ sUb~.~ .~, J~ ~lj yl~ 01~ ~ ~lA~ ~~ sin nn x ~ ~~ Ub0' ~)~ d$ cos n rt x

~ ' ~}~. ~~,~yo ,~l ~ ~bt..o cos n ntO] ,cosn1t(l) , ~~~ ylbU; cos n n x Ub0'~ )~ 4S

x

y

•

:~lA S)l:>.l-J Qj~ yl~ ~~ ~~¥' rSjyA ~,~ ol~ ~ o~ o~l~ 0L;..;~~ )~ ~~.'J .:U~~ J> )~ : Jlio

u (x, y) = f(Ane-nx + Bnenx
)(Cnsin(ny) +o, cos(ny))

n=O

~, f(y)=sin3y+2sin4y ,f(y)=1 <.5lJb~l> rSl..H' o~;S~ I) D, ,C n .B; ,An ~.l~~ ~~ ~I~

.~~ I) yl~ I$.~

tl;.91 <S'Y'! ~.;b ) ~~ B; = 0 ~~ l~ .~l ~ e'" ~~, III ~~ ~~ ~,~ ~~ yl~ X ~+oo ~, ~,l : J>
:~~ ~ .~~ D, =0 ~.~ lJJ ~l~ yl~ )~ cosny ~~, u(x,O)=u(x, 1t) =° ~.I~

U(x,y) = LEne-nx sinny
n=O

1= LEn sinny
n=O

:~. ~~ 0:::; y:::; 1t ~tg)~ f(y) =1 ~l; ~~ ~),9 rSr ~I.rO En ~.~

2 I1t 2 ( 1J 11t-2
E =- l sinnydy =- -- cosny =-(cosn1t-l)

n 1t 0 1t n 0 nrt

00 -2
u(x,y) = L-{cosnn-l}sinny

n=O n1t
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:~1~ ~~~.b~ ~I J~14 ~4 u(O,y)=sin3y+2sin4y=f(y) (y

sin3y + 2sin 4y =LEn sin ny
n=O

u (x , y) = Ie-3x sin3y+ 2e-4x sin 4 y

tY j1 01 tSjyA ~.l~ , ~~Lu, ~,.>- as ~,::.,~ o~l~ ucl> 4,1, Sjyo ~I~ 4ol~ ~r:- u~ 4 d.J~Lt..o ~ ~I~ ~y!

~.1~ , c:lLal:> ~~~ 0

'

)~ cS ~.~ cJ~ ~. ~ p ~)~ ~~Lt..o ~lM, ~.yb ~ ~ ~)~ ~~, 0l5:o1 ~.1 .~4~ ~

.~~ ~.~ ~4~~ tY jl ~~~ Sjyo

,u(O,t)= 1 ~ u(x,O)=f(x) ~1~ ~ u t =4uxx +sinx ~~ ,u(x,t)=w(x,t)+'I'(x).9'1'(x)) ~~ ~ SI) ~: Jlio

.~~~ ~~ w ~G Sly!~ Sjyo htl~ 4~~~Lt..o ~ U x (O,t)=-l

:~~~)}~1 ~~~ J>b I) u(x, t) = w(x, t)+'I'(x) : J:>

.~,::., 4'1'''+sinx =0 ~.4 ~~~ w SI..H ~l> ~~Lt..o ~1)}.I1

.~~ W x (0, t) =0 , w (0, t) =° ~.4 ~4~ w y! ~l> sjyo .b~.1~ ~I )1}.I1~yb jl

u (x , t ) = w ( x ,t)+ 'I' (x) => U x (x , t) = wx (x, t )+ '1" (x )

1 0
u~ =w~ +'11(0)=>'11(0)=1

u x (0, t ) = w x (0, t ) + '1" (0) ::::> \If' (0 ) =-1

. . Jl>

.~.~~

" . " sin x , cos x sin x
4'1' -l-sm x =0=>'1' =---=>'1' =--+A=>'I'=--+Ax+B

444

'1'(0) =1==> B =1

sin x 5
'I'(x) =----x+1

4 4

'( ) 1 5'I' ° =-l=>-+A=-l=>A=--
4 4

:llJ

~;:;: u~ ~ 4J.)lAo~. )If.).jlo..:-Jbyl~ u.)~ I~

aL,\.;> yl~ ~~~ S~0lAj ~~ ~ ~~. 405 ~I sl~~ ~ ~y?- u~ 4 ~~Lt..o ~)~ p ~)~ ~G ~I~~.r!

.~~~~ )If~lA ~l> yl~ b~l ylR ~1 ~4~ 0~j )~
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:~A~ )~ I) .)-!.j ~I~ ol~ ~ ~ ~. )~ u)y>- JlA:..il ~l; e:U~~ : Jlio

~~ cJ~ )tf~Lo ~l> yl~

a2u au
-+a=-ax 2 at
u(o,t) ~10

U x (1, t) =2

:J>

u.. =lim. u (x , t )
ss l---+ 00

a2 u a2 u a u ax'
-2+a =0=>-2 =-a=:>-=-ax+C1 =>u=--+C1X+C2ax ax ax 2

u (0, t ) = 10 =:> C2 = 10

•Uss (x) =_~X2 + (a + 2)x+ ~O ~

u =ALnr+B

.~~ ~I,.> .)-!.j u)~ ~ )"!.j e:UL-o )~ V2
u = 0 t..r~.':J e:U~~ J> ~I~ 0L..; 01';~ (y

u =A9+ B 4. u =A tan-I (~)+B

y

x
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y~o

.¥~~ (2, 3) ).) ,) )"!.j c:U~ y'~ :Jlio

{
o x c O

u(x,O) = 2 x >0

u=A9+B

9 =o=> u = 2 => 2 =A(O)+B =>B = 2

2
9 =1t => U =°=> 0= A(1t)+2 =>A =-

1t

:~

u=_3. 9 + 2 => u(x,y) =_3. Arc tan(LJ + 2 => u(2,3) =_3.Arctan(~J +2
1t 1t X 1t 2

{
u (x, 0) = f (x)

ut (x,O) = g(x)

1 } 1 Jx
+

ct

u(x,t)=-{f(x+ct)+f(x-ct) +- g(p)dp
2 2c ~ct

{

U(X,O) = f(x)
ut (x,O) = g(x)
u(O,t)=u(L,t)=O

~, rj'i ..bAS .~b)} o.)~, .))~ ,) o~ ~ ~'i'.) j.> 0~ 0'';~ J~ ~l.;.;...o ~).) ~}'4 c:U.)lJt..o j.> ).) ¥ ~.)

.~ J~' 'J 2L y,l;,; 0),.) 4 y,l.;.;...o~~~b- ~''; <.S'Y'?' ci4 ~~.)} r} ~ x =0 .k> ~~ g, f ~'';

_ a2u a2u
:..I..!.~ )::u )~ .r-.j )~ o~ o~b .sjya, 4.,:.1,1 ~Iro 41) c

2 ax2 = ae ~J-O <l.bL....o (r

u(x,O) = f (x)

U t (x,o) = g(x)
ux(O,t)=u(L,t)=O
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~I ~j':J ~ .~I~)} o~~1 ~.JJA I) o~ ~ ~'11~ J> 0 w 01';~ J,s~~ ~)~ ~~ d..b~ J»~ ~ ~~

y,l:..o ~rJ ~l.> ~I~ S'Y!' ci~ ~~ ~.9j~} ~ x =0 k> ~ ~,~}~}~ x=L .b> ~ ~ g, f ~I';

.~ J~II) 4L y,l;.j 0)'~ ~

4u xx =U tt

1
x O<x<-

u(x,O)= 11 3
-<x<1

3 3

{
Ut (X,O) = O

U x (0, t) = ull.t] =0

U x (0, t) = u (1,t)=0

1
x O<x<-

f(x)= 1 1 3
-<x <1

3 3

C=2

g(x)=O

~:. .. (1 4J 1;::;-1
'~~~.J~ U 2' oU0

u(x, t) = ~ {f(x + 2t) + f (x - 2t)}~U(i,4J= i{f (i+ 8J+ f (i- 8J} = i{f (8.5) + f (-7.S)}

(
1 J 1 1U -,4 =-{f(O.5)+f(O.5)}=f(0.5)=-
223

y

]I.

a2u
--= x 2 cosy-t y"axay
u(x,O) = cosx

u(O,y)= e Y +Y

:J>
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<.S~J1~1

X~~·
au x'
-a =-cosy+y3x+A(y)

y 3

3 4

u =~sin y+L x+ B(y)+C(x)
3 4

u (x ,0) = cos x ::::> cos x = B (0)+ c (x) =:> C(x) = cos x - B (0) =:> C(0) = 1- B(0) =:> C(0) + B(0) = 1

u (0, y) = e Y + y =:> eY + y =B(y) + C(0)=:> B (v) =e" + y- c (0)

x ' 4 3 4

u =-sin y +Lx+eY + y-c(O)+cosx-B(O) =>~sin y+L·x+eY + y+cosx-l
3 4 3 4

a z a z a2 z
z .--..".,; ~~ ~~ u e x-i-y Q v=xy ,c~~ ~ L, I) -+----=0 ..J:>. u~ L. oJ~Lt..o :Jlio

,-==,. ...1. .J 1..,;1 J--- _. ..1••-..- -. a x a y a x a y ~ .r-

:J>

~=~.au +~.~=~.(l)+~(y)
ax au ax av ax au av

~= dZ . au +~.~=~.(l)+~(x)
ay au ay av ay au av

u=xz v=z-y

dz
z+x. ax

az

ax

az
x-

ay =0 :::;>

~-1
dy

az az az az az az
z--z+x---x--x--=O =:>

ay axay ax axay

az az
z--x-=z

ay ax
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a=3-k ; b=k ; c= 1

') -l±m
k' +k-3=O:::>k=---

2

k -1-J13
2

-l+~

2

:fO':'.)b : J.>

a2z a2z a2x
~ ~~Lu,~ <oS!)) ~!)I (y2;t:2x ~~ ~)(y2+2X)-a--+y2-a2+ 2x-2=O ~j:?- u~ L a.J~~:Jlio

x d y x ay

.~ l~.l) ~~lS~}~ 0~) <.Sl~ ~j'} <.S~~~ ~G!)~

.~~ , <: ->: I~a.J~~ : 1-
,~- ~~) . u-'

d y =1 ==> dy =dx =>y = x + C 1 => Y- x = C1
dx

3
dy 2x 2 Y 2
- = - => y dy =2xdx => - - X =C2dx y2 3

dy =1
dx

dy _ 2x
~-7

~~ jl~ e:U.)Lt..o yl~ ~.) ytb

jl d....1.)~ l.LJ (y2;t: 2x ..b~ ~ ~,; ~) o~

u=y-x
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a2u a2 u ax 2
---x-+t-=t
axat at 2 at

u(x,O) = 1 ; U t (x,O)=2

u(O,t)=t

:~~~ ~~.'i ~.~ cJ~l.a..o J yb ,~jl L{u(x, t)} = U (x,s) J:>} ~ : J:>

{ a au} {a
2u}

{au} {2}L -- -L x- +L t- =L t
a x a t a t2 at

=> -ad{su -u(x,o)}- X{S2U -su(x,O)-u, (x,o)}- ad (su -u(x,O)) = ~
x s s

au 2 au 2s-- xs U + sx+2x- U - s- = -ax as S3

:~1 .. .. • .b". ')L'i ,.~ ~1
~ ;-=J tS);A r ~ ... ~.. .,

u(O,t)=t~U(O,s)=~
s

. a2u au
~~I, 2 ~G ~~~)~ ~ r ~~ ~I o~ o~l~ dx 2 =4x+at u)~ ~ 1 J,b ~ ~1~ w)ly J~l cJ~~: Jlio

.~~ I) lim u(x,t) =uss (t) ~)1$~lA ~b ~Lo~ CJ..j~ ~~ o~ ~l.c ~
t-7+ OO

1m

u(O,t)=2

o=2 + C => C =-2

au 2 3- =2x 2 - 2 => Jl~l u =- x - 2x + k
ax 3

k =2 ~l ~~Q..l u (0 t) =2 .b ... J~l L
-~ .' r .

O<x<1t

u (0, t ) =1 U ( 1t', t ) = 2

u(x,O) =1 ; u t (x,O) = X
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u(x , t) = W ( x , t ) +<p ( x) (*) oS01J:» ~

.~~~J=-i

d.J~lJt..o j1 <p"'(x) , cos x ~~~ ,~4 ~1~ w ~t.g u~ ~~L...o)~ ~.W~. ,~~~ w LSI~ J,,9 d..f~L...o ~1~.I1

:~)~ tlJ ~~ <p"(x)=cosx oS ~1 ~ ~~~ ~l.>~.I, ~~ JJ..>

cp'" (x) = cosx => cp' (x ) = sin x + C => <p( x) = - cos x + c x + k (**)

w(o,t) =0 W(1t,t)=o

:I~

u(O,t) = wJO-;1f +<p(o) => <p(0)==1

u(n:,t)=w~;1f +<p(1t)=> <p(n:) ==2

<p(0) = 1~ 1= -1 +0 +k => k =2

1
cp(1t) = 2 ~ 2= 1+C1t+ 2 => C =-

1t

I <P(X)==-COSX-~X+21

1
U ( x , t) = w (x, t) - cos x - - x + 2

1t

ut(x,t) =wt(x,t)

1
U ( x ,0) = w (X, 0)- cos x - - x + 2

1t

ut(x,O) =wt(x,O)

V2
U = 0 l<r< 0

o~ e:::; 21t

u(1,9) = 2

u(e,9) =0

:~)1~ Jl.>
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u (r ) =A Ln r + B

:~•..>'~ SjyA ~.l~ J~l ~

u(1}=2:::> 2=ALn(1}+B:::>B=2 ~

( )
=> u(r) = -2Lnr + 2 => 4. u(x, y) = -2Ln x2+ y2 + 2

u e =°=> 0 = ALne+ B =>A =-2

~ ,ci.p J'} ~ , y1 ..b~ ..>~ 01 Jyb ,~ tA5 1t J,Ja ~ sl~)~ u(x,t) u)y> ~)~ ~loj , ~lS:A C!.j~: J~

y~, f'JS' ~~ J~ Uxx'=Ut ~~Lt...o)~,~, o~~)~ u(x,O)=sinx ~" <..SLo~ ~),:; ~~.l ~~ ~)?

sinxe 1t (c sin x.e" (~ sinh x .e- t (y sin x cos t (~I

:~

, sinO=O) ~~~ J~ ~lj (y) ~jf ~ ~ Ub~.jf rW ~~~~)l.o u(O,t)=u(1t,t)=O ~jyo ~,~ SW,) <'s'y!

( sinh 1t :;t 0 ~, sin 1t = 0

~ ~~ L>'~~ ~~L, ~ Lo' .xS~ W,) ,) y'~ L.>~Lo ~,~.b~ t~+oo <.s~ ~l> <"s'y! llb~..1 fW ~.)~~,:;

:'X) ~~~ (~) ~.1~~ w,J' ,) u t = v., ~~~ tA5 <.s'~..1
u (x, t) = sin x.e' => Ux = cos x .e-t

, uxx = -sin xe- t
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