Complex Analysis and Applications

MAT 417
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Complex  Unx.  How #1
4

Sercises . Fge 8 -9
NO: Pair S Dittevence Procfuct Cuctient
2 Vs U 0 2U 1 1 -
4 . 2=, 8% b 5 -1-2v fri @
N M = _?‘_ +v_)_‘..h~
6 2+1,3-41 Lt 1T -1+50 1I0-51 25 T 25 v
g 51,2+ @> . 2441 -5+10U | +2U
v 3 +iL
0.  2+i,2-1 it 2V ~ 5 5 5
2. 2+, 21 2+31 g ~2+40 +
AMANAAAAAANANSANAN
14 . CI—L)5=(\—L)(|—L)(|~L)=—zu~(|—L)=_2~2b
6. B =+ DD U+ D) =-210+ )= 2-2U
3+20 | 5-2b _ B+2D0-D | G- _ 5 1y o1 3. g4
B ST SR T TR0 T hanGy T2 2V E i

20. (=) 0—2t

YA-3V) = (=1=3V0-3L)= —I0
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Bzie 9 .
24. SHOW that if Ilm 2 >0 , then Im(l/z) <O
SOLUTION: let 2 = (Z,, 23) omel 2, =1mz >o

‘ } L Z.) A BN __L..;,_.Z;i_,_
Ve = 5vEs = mivEr (B- VED SEapiTigsg

I (V/z2)=— Rz /(z2+2;) <O (Bemwse 22, 2 >0, Z2Z>0) i
/‘1/‘\]’ n n N~ n n—2 2 n
/26; Prove (2, + 2207 = & T(NETZ+ (DE Za+ -+ 2 LB

i

;/ SORUTION : (1) For wm=1 ,
; The Lej-t-—%amol side of Ahe @Wtan Gy

v+ Z2)' = 2. +Z2
7%
,ﬁ'i

The wvcg&x—&mo( stele o@ Hhe GEM,«.{TLW vy Qt&wa,@s 0 EZ\ 4+ E,

So, for m=1 , #he e%uaxton €@ - e Avue,

2)  Assume as m=i-1 , #he e%wodccn (> '8 e, Ahus

=1

S . . T2 - 3
(B + %)V = 275 (VHE T 2.4+ (D) B 2+ 4 22 o
(€3] FOR M= , use #he e&uo&i ten (2)

(Z"" Zz)L = (2|+’ Z:) (Z.-\- ZZ);_|
N e - - i i
=(zm+tzay[ 27 (V)& E (D)2 RS+ K, J

=2'+ [+ (D) 27 2+ T () + (D )R T s 2

WHERE
PR LG T Lo e CIURSE. - S Y
LB V=t =) T G ‘“(l)
L A BT G Y, =y vt .
( u ARG I Bt i T 2 (2! (5)

DR

S0, (B+E D' =Z 4+ (DE Tz 4+ ()20 E? o+ BS
AND this is #he ]omof cj- the  Fvruwth ef e%woctm Ci )

TNote = The "1"s used v stws J@mklw o wdre%efs > noX ccxwvaé[/@)(

Ywuvw'rae/Y“ g-
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/?79 2G .
2l =it
The absolute  value =] =1 : 7/'
The eifubment | s wrg(—t)=—§+z&n-

And the o oloww YEf@Ytz&emta:ttm N -Uu=|-[ceos (--}+z&v)-\—psh(_lg+2&v)]

4. =3t4i
The absolute value  |—3+4i] = [37+4= =J35 =5 "y
The cw%umo/ni 3 arg (-3+41) = Ram™ (- %) el et R (_g__)_kz&v

The polar vepresenfation s —3+41 = 5-[eos (—Aen () +2&w) + s (—xaM~'(§)+2Qn)]

6. 5-12L
The obsolute ualue « |5-12i]= JE?:T?:; = JTZ?‘ =1\3 -
s bt Toang (5-120) = dam T (- 2y ek == fen () +2RT

=

The loefan" sﬁefyresw\yvu ¥ =121 = 13 [608 (tom—! (‘%)+2EW)+ES%<M' (~%)+Z%TT)

B, 2—-1

The absebute value s |2—i] =27+ = /5

r

«@

The aw%wme/vdi ﬁ/‘l‘g (2-1) = Lom™! (~'i)+ z«Pz\T

The  pslor r@,[,ms%ﬂ:a)tcem y 2—=1 =5 [eos( km-l(--‘z-)—\—z&v)1»{,3,;“(*%-'(;,‘2”;&@]




C@Wfp/ex Ve . ‘ N o

12.  (=1—1)36

\-—|-L‘=(f‘2ﬁ.' 3 47(7 ("“’L>=~%
—1=i=4dZ (o8 (-F5) + i Soa(-FE) )

(—1=1)% = (J2 )% [ 002 (- LET) + isi (= FD]

=o"® [ coS(=26T~T) + LS (~26T—
=2 [ osw —jsmw1=-2"
4. (J3+ )7
|k}_§+b|=zf—5:vl*=2 3 A?(J§+L)=m

NS+l =2 s T +ism-F ]
(s 107 =2" [oos (204 peon (221 ]
= lercog (2w+L YHiSw(2m+ )]
=2"7 feog T +ismET

= Z‘BL

MAT 4.7 HW. #3
Rege 20
B 0. (i)

L+l = e =3 Asg C1+v) = 4

1+ =2 (coSd + vem )

O+ P (77 (o8 ZT 4+ o0 ZT)
=22 (s (gr-F)+ 1w gm-E) )
Eié =277 (s (F) —vem )
= —2% ~ 9" = 16384 — 16384 |
~z(§

3

]
S T 1 1
ey é
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8. x*=2-1
2=-U =45 [ o8 (-26.57°) + Dstm(—ze.57°)j
2, =45 [ cot (-13.28°) + i (-13.289]

% =45 [ o8 (166:72°) + Lsin (166.72°)]

2+1 = {5 [ s 26‘5’7" + {sm 26~57°]
%, =5 [ @8 886° + I5m 8.86°]
2.2 5 [cos 128.86°+1 o 128.86°]

Za= I5 [ 008 (=494 188 (=14 ]

28. let z2=(ax,b)
SolEl=Jortrr , [ReZ|=]al  omd |ImE|=
B@c::w&@e U4

02 4b> € 0*4b> +zial-lbl = (la| +16])”

St < S = 1al+ b

Wwefm& I, (Zl N lReZ] s ‘ImZ'

Again «  Becewuse Clal=1b])* = a*~2la|-lb]l+b> 20

a*+b> > 2]al-|b]

2%+ k) 2 2|al-[bl + a4+ b*= (la|+(b])"
Twe, Jz |Z] = [Rez| L Z]|
From Y awol €2), we obfuan

[Z] € [ReZ|+[ImZ| < Jo 1%l

bl

Cx)

2)
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H0. PROOR =  Sge the ft?m on Ahe Yt?iuh |

l{"/-
FIRST , TF THE TRIANGLE IS EQUILATERAL , THUS L M
:é): 2> Zy
lE\'%zl':lZz*?s‘s\:\%g—'%l! 25 ra
& %
‘ %'/“}7-,7_:]%2&}3“'%3—%" =T BE \-S\ \\ \Zs‘?:'l

X \Z3
R /
And  also AY? (Bi~%2)= Avg,(%s“&u)=9=>;3m = \\/
B \\&J/v

Avg (32=32) ~ A (a-2)= F-

80, 2'AYgun-z;z)=Av%cz;z;w/\yg(zs;»m W

a From ahe eguations i) ool (2 , we ocbfain
(h—%2)"= (B2=%3) (33—31)

Thug %.Z—Zkr"&z-F%f:kz%g“%'%z-Z;Z+';"g3

So, we get ZF+Za+ 23 = 2nEa v R, 2+ 23R,

THEN N TF Z\l+Zz?'+ZSZ:: Z_pzzu{_zl-‘g;-{_ 2B, e (25
We vewvike eﬁuwhm 3y as
CZi=Ba) = (Bl ~FD [ By —21)

or, (Zz"Zg)z:-st'ZJ(Z*r*Zz)

|21~%2|*= |2: - 23| | 25~ 2|
y |22-Z) = |2:—2/[ |2~ =,
Az=z]® | |ze-Esllm-z| | )E-zs)]
| Z2—2> 23—z | B2i- 2] | 2\ - 25|
S0, | Z—EZa|? == - 243
| 21— 2 = |Za— x|

WM AhQ Savwie wmedheol ) we comn  ebioin

| 22— 25| = |23 - 2|

SO, THE TRIANGLE 1S  ESQUILATERAI.
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3. PROOF = [eT =Z:1=(ay, bi) , Z:a=(az,b2)

Z\+Z2 = (0 +Qz , bi+ba)

i By = (G , bi—be)
| 214+ Z2]7 = (@ +02)2+ (bit b2)™

=0T+ R +bP+ b +zadz + 2by b2 y o
|Zi—Z: 17 = (@—-a)"+ (b= b))
= o+ ad+ bt +bF —2&Qz—2bki b,
lz\—}zztlﬂ— [Z,—221" = 2 (0™ Q> + b+ b¥)
=2[ (a®4+ b )+ (at+bs?) ]

-——'-Z( ‘E\\Z’-\—lz,_!l) ”

Mothed 2 : |20+ Bl 4 | 2 - 2o
= (Zl + Zz)(g'i’ Zz) + (Z 'Z?_) (—%71 -ZL)
= (2 +2Z)(Z tZ)+ (B-22) (B - Z,)

= 7+ B Z, A Z Rt B Tt B 2 - BB~ EL B+ 2

= 2(2Z + 2.8,) =2 (|2l +|%|*)
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I Selve Z* 4212 +1v=0
(@ Z*420Z+1L = ZT+20& + ()F— (V7L
= (E+ U +v+1 =0
(R+1T = —l—1= T (cos(= 3 tokmr) +ism (-3 +24m))
Z.+ U :;U’g_‘ [008 (-igi+zfe.'rr) 4+ LS (-}g +2&.Tv)]
= 1.1872[ 0.3827 = 0.9239 ]
= 0.455] = 1L 1.0987

2= (0.4551 , —2.0987 )

4= 43 [o8 (F+2kem) +ism (F +28.m]
= 11892 [-0.3827 +10.9239]
= - 0.455| + 11,0987

Z. = (-0.455| , 0.0987 )

(b) Let = =(x,4)
O YY*+(0, 2) (X Y) (0, 1) =0, 0)

(x’-—g‘—23 > ZXY+2X A ) = (0,0)

g X -yr—24y=0 W OOYY = X2 —§> oy
2xg+2x+|=.o Vv (x.%):zx%—pzx-k{
Ux X Y) = 2X Uy O fry= —24§-2

Ux OGYy =24 +2 Vy (X, 4) = 2X

1- (X, ‘jo)"(——'{)o)
~p.25 = —1-aX ‘—Z.A\d r AX=--r5E = 605
? > §

O‘—‘ZAX——A\&

2. i, Y,y= (=045, 0.1)

§‘~O~0075=——o.76x —-2.2 &Y g A% = —0.0027
=

-0 = 2.2 X —0.9aY AY= o. vo4b




G;-mj/@( V X . ; ﬁ@vL y@vy

MAT 417 H.W. #4

| — Cb) (CONT.)

3. (X2, 2 )=(~0.4527 , 0.1045)

%o.mso = *09064 ax -—2\2070 ay

AX= - 0.0024
2.2090 4X — 0.9054 AjY

0 Ay =-0.0058

(X3, Y0 = (~0:4551,00087) ((some as 2, wm @) )

2. Find W j:mm Ahe eguation

(5% (1, =) = (956, 4)

SOMUTION = 4 ovrekam-'b: ~ axekom (-7—,?5 ) =-owekow (—|) :{*L

| Z 14

1r=4[4_a/remw—.‘5—mc,»eaﬂt(;'§7—)j | Mé;
o e

(£)-&)/: &~/ 7+ &) s -V

= 0.197395560

e Aoam (-% )

aretan (=i ) = (o7 ) = (z37) /3 ()% ~(8) /7 + ()7 = G
== 0-004-l84—076

T =4 x (4x0.197395560 - 06.00418407¢ )

= 3 141592651
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P, 32. PROVE THAT = 28l = =|xp
fa=1 =1
hd}
PROOF = PG is #he stotement | = Zi|s & [Z4]
o Pad s | 2.5 |2l s #ue
2. Su]opcge piny te rwme, Ahus &

| & =2el< & =4
3. ,acn+|) s

)Zn-i—lzk‘ =l ﬂ=| Zk+zh+‘ ‘

k=i
< |2 y
<z =] 120 [usmg pea>]
n
= %‘ IZ&I + |Z’n+l’ [MS"“@ P(n)]
4|
= = | Zg

3 n
S0, THS STATEMSNT |§%,ZM £ glzu IS TRUE

Pso, 21 . )+ eosx+ 082X + **++rog nX
23 . 9mX + Sm zX—f-“ + S nX
Sojutions Let E =cesX tsmX | S0
E° =1
Z' = cos X + LeaX
X2 =S zX + -8im2X

Z§ = o8B 33X 4+ * S 3K

2" = cosnX+ien nX

(14 eo8X 4+ cRT2X + 4 cod nX) +i(SInX +8in2X+ ~+v 4 8in nX )
=242+ <+ B

(TO BE CONTD. NexT PAGT )
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MAT 4UF HW. #5
Poo, #21 'N’ #23  (conT.)

= |+ Z2'+Z o+ ="

(I*Znﬂ)/o-z)

I

Il

(1= cos X =] $im (n+DX ] / (1=-ceosX—jsiuX)
= [ 1-cos DX = Tsim vt dx] - (1 —cosx +1 80 X) /5 (—emx)
= (1=8 X — < (n+1)X *+ cosnX ) /2(|~cagx)

+ 1 ‘(smX + St w¥ — smmtix ) /2 C1—cos X)

<o,

2[ 4 EoEX+ COSZ X + 1 + COS WX %

23 S X + SM22X & v =+ 8 nX
= [ SmY¥ + St X - SVMM—&)X:(/Z (1 —cosSX)
4

o
>

I

[ I~0€>SX~Cescn+t)X+coshX] /2(l—ees><) D

L s (41X X o
= Sing - c68 L= /SW\%

= gy, DX yx
SIS gt e X

p=

L

I g
3/4 it

W
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In Exercices | —I0 , e,fa,ssijg the cefe acoov&‘yng to #he HLerms spen, clogecl

l’.)WOQEOQ » CUTW\*EC;%QOQ = MOL sMPL\j cmmeq,-e—eofl .

-
Z

o
8.
e
9.
o
0.

|Z2+3| < 2
Opew . boundleol , conneckedl ol s‘wvuyoh& comecked |

|Re 2| < I

OF&N i Lm‘oawno\eol) cowneckeoq , But mok s&m,ot\t commecked |

Jmz] >

D‘DQN 5 ww\oewvwﬁeo( b m»coymed?eof( .

0<lz-1]| =|

nok cpen not clesecl 5 boundeck 5 connected , But nox g:mrl% conng

2] <Rex +2

close , wnbounded ok stply conneckeok

lz—1] =z +1] >2

spen A" fa—— & Pl connecfecl
[z+1]l+1z+0l =2

closedl , unboundedl ool commected , Buk not suply comwested
| 2-1]|< ITm 2

open > wnbourdedl , ool not cemmeckeod .

2Nz <|z—||+]=z+1] <3

open , boumeledl |, conmected , But wof ﬁ’w‘“ﬂl'i comected .
l1z—i) —(2+1]] < |

O‘DQ/Vl > W\,LU\/W’\OQQ& > C’/OY‘WQC*%Q& 5 2\«/‘7 no k- sivvywrl,‘bl aowv\Qe/tQD(‘

eteol
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MAT 417  Hw. #Y Complex Vasx . BENMEI CHEN

Peg , 1. f(=e* (wsy +isimy)

X

SOLUTION & ucx,%) = £ cosy am ol ch,%)zexs;wg

PUOGY) | x VO _ e .
~ 4 = £ casbl = = € sw\y,
DUOHY _ i VLY ox
2y = "€ sy W T R Y
v sV _ > .
%%M':%g = eXcosy 7—*3?=e"smy

j: CZ) saxisjies Hhe Ca,wc[\ﬁ~ Riewmenn leW’"tw'“S .
2. f(z)= cosx cogakg — L 8wmX g‘mhﬁ

SOLUTION =
WOt )y = eosx - coch Y =eosx - (et+e™t) />

VoG = —-,QW\DQ~STWV&3, = sWX- (e t-et) /5
,-_—,__g;n')(\(e%-fe"u’)/z ﬂ

2u
%
%% = wsx‘(e‘é—'—e‘%)/z
2V

2L = coex - (eV-e¥) /2 = —ecos. (o078 /5

%g%‘ = smXx (=€¥-e¥) /5 = _sno(eTH W) 2
o V . _ Bau%

*%%L( =7§;}/ ool %»’( T oy

SO, F(z> Scdtig:’fies e GM,GQ/%—’R\%WL eﬁwaicang\




Gompalex_Uax.. | Beumel Cusn

NATIONAL ™

Ry - 8. Sf>=enXoshy 4§ cosxanmky

SOLUTION = =
u(x)3)= sSwAaX -oo@&g: WX - (€%+€ "'*)/z

VO gy = @8 - sk y = conxs (ed-e~¥) /7

-—%%% = co&?(k* eo@?»g

AU — moax (ef_p¥)/, =t ambly
d v

2V _ 3 o Bt
Y= —ewX 8 rﬁ%]l

_bb_%i — cog¥ - (e? +e"‘z§)/z = eetX @&’Ké{,

<

2V L o2y . 2aU
‘ggf ok X T >

{

2>
X

QgL

so, fee> stastifies ke Conuncliy - S o pmmmai eﬁuo«/t‘umg.

4. feor= € H" Coon 2xy + 1 2 y)

SoLUTION

br 38

Uexs Y > = 85T e sy

Voo = €78 siaxy

% = @ 2y cos2xXy — XY o 2xy . 2§
7/ %%L: ‘ex’—-}jl .(~7_,3,) wgzx% - e\(L’W\ gmzx% s 2

_%}/X____ exl—%l 2‘)(.@{/\42.’)(}% + e’(z-\éleOSZX% N Lg

%-‘é— P ‘L'W'Gz%)swzx? + Q,’cz"‘fle,es,zscj < 2X

Zact 1% 2V 2w

S %;f el = .

80, §& shaskifies sthe CM% ~ Riemew <pcediipen,
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IN EXERCISES 1— 7 , EXPRESS SACH NUMBER N THE FORM X+

U+ iy . Vi na s Ak z
I 2 et et et (oD rienEy =0+ i-0F —
4. pCITTOA_ ok oFF _oF (esE rismEr)=F et Te ¥ &
6. e~z = e (-LO+i-sm(-FE)y =g-¢ —

TV ExeRelSex 8 —10 , FIND ALl THE CDWPLSX NUMReRS Z AHAT SATISRY THE
GIVEN CONDITIONS.
8 22— let = =x+uy

ezz: ezcx*—‘»%)___ ezx~ (coszg +T/ST""2”8 y =]

jo2t] = B = Jou] == = x=0
C®§2H. = L~8€v\zg = &={ 470
s 2y = —|
= g ) 3 = zg:: 2bw + > {§=o)1‘“1,t2,~~»
sz\d‘:_o

o 3: ﬁ'ﬂ"‘“‘“lz[‘ > &::0)-.‘:"; tz)\‘\ L
2 =00, ‘&TV‘Q’;E ) ’{220111112,~»\

0. eF=-1, let z=x+uy

pif = IO _ o d T o 0¥ Cpsx + Lsmx) = —|
leaz\:e*%:, = y=o Z
oS XK+ L8wX = —| + 1+ 0O
CORX = —
—_> g ) ! ____> «x:(zaﬂ—])'n_ ) &:O/l_/'ltz)'\;
S X = 0O

S Z = (2&Tr+Tr b0 ) L dh=0,t1,1t2,

12. SHOW THAT @5}=€§; LET Z= %X+ Z/

(—é%-:) = (") = ex‘(ésanéﬁ) = € (conff—Tavvy)

= X (e + ismop) =X o~ = T _ o

Nj
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IN EXERcISTS 13-20 , CARCUKATE EACH NUMBER USING De Mower’s THEQREM .

4. (=1+u)'7
C-1+1)= Az (eos FL 4 jrom )
14007 = (J3)'7(co8 2T+ Lswn 2L 1) 7

~256A]——(COS Czw +——L)+L$vv\((z1‘+7r)

=2564Z (7 > =)= -6+ L=5p

6. (2+21)"7
v

2+20 = 247 (8 F + 10w T )

(2+21)"% = (242)% (o8 Exrz +o s Exiz) == 2% 26= _o'f

B, (=454 0397
(=4fB+L2= 2 ( ws%—\—tswg—t) =
(s +1)° = 2% (cos Fxiz + Loon B x13)
:2»3(wg(\ov+%)+cg%(‘nw+%)

= 93 (Ccs—%rL -i—iscw-%[ >,___2\‘s(__%§ , %)242‘1@-%0'2'2

20. <A_][Z:_%L>‘7:(Cog(_-}>)sa,\(—a’l))‘?

= (@&(~{LM9))SD\A(~%§X§)) Z
= (cot(-am=F >, sn(~av= )
= (aR(Fy, sa(-32))

\_(-

YT

3
3
I
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1
{
|

TS 5 SQUARE
TS 5 SQUARE
TS 5 SQUARE

&
o
NATIONAL

//3@77;/}/99( Vax : %ﬂm@d 7{%&*’&'
IN EXERCISES 1-8 ., EXPRESS EACH OF THE NUMBERS N THE FORM ’)(+I3 :

G= 4 R - 2
2. ws(-i) =L (e*V+ e ) =F(e+e )+ 0y

Ty =T . 2=
4. sinh vy =t (et - TV ) =istwT =0

P - . V2> ~1C21 sitiie e @
6. #an 21 = Sw 21 epeny = (€ -e " Zb))/i(@”“)-i-e_“z”)

8. cosh (vwi ) =% ( QT}% +€-t—§£ >:}L_-(ces-3§ +cgcm£~+cex{{ — Vg )

IN EXERCisESR ?_;2 > FNP Ao Comphex NUMBERS % SucH THAT THe GIVEN

CONDITIONS ARE MET.

10. cos T =~-13 % , LET Z=x+¥f.

e = £ (eFte ) =L (eI oY

1

_{_(e("%-\'-l‘,)()-,’_ QV(%__.;)()
=1+ [ e ¥ (oosx+istX) + €Y (ooex — Lenx) ]
=4[ e ¥+ef50ex 4+ (0 -e%)stx ]
T B =__;: Ee;x_e-%%] =__% [—e LCX+T/‘J)_ e——i(x-kvzf)j
=_Ji[.e(~%+cx)ve(%—tx>3
—-Lr(e¥-elymsx+ie¥re¥ystux]
(e 4red)cosx = (e4-7¥)eosx
= §
(e“ﬂ__e‘z} ) WX :*(e%_;,eﬂa 183X

"?f = O —
sl i o %‘&:g;(——-o no exists

_% SWWX =0 .
2€° ¢ gwmX =0

K\i\




|
f :
| |
I
?

Plomework 9 Qn;;@fe)( Leax Loormat Han
12, cosh z =v 5 KhET Z=’<+5%’
N’
cosh & =4 (eF+e =)=+ (T P+ TT)
2'1? ( B (oo Y4 Tshnif > #e—chessé—-ngw ))
=3[ (@ +e)eosy+ T (%-eT)sny T =1
A X =X | . : 0
. = > (e +e )o/es% =0 @Sy =O
by o = d=
S = LE 'eX)SC\w%:I (-7 ) sy =2
f§§ o3y =0 = gi:zﬁrr +tXL |, k=0,11,t2,
see = Shy= x|
Nz(é e‘ ‘e-x ':{[":i’ é ‘~Q /()‘e/\,i
X ;
() =1 = 38l ya
let u= eX }
o oW u -1 =0
wWi=0.618 => X1= - 0.48)
Up= 1618 = X2= 0.42|
Z,= (0481, 2BT+ZL )
%.=(04% > 2km+Z ) | f=o0o, 1,12, -
14, SHow THAT smZ = Sn %

/4°C°mg7 o Hompitiil (#8 | Boblows 12. (—QE)=€? Z

It

Swm = -fz‘—s (e‘t&_e~tz ) = _zlr z ( etz __‘e-tz)




TS 5 SQUARE
TS 5 SQUARE
TS 5 SQUARE

SHEE
SHEE
SHEE

NATIONAL

|
Alomewerb _ #9 E | @7774% Lax &f'i iy, (o, 3.
IN EXERCISES |6 —21  PROVE THE [DENTITIES.
6. Sn(E, T Z.)=SwZXZ,ceo3F, ¥ o2, Q=
SN E,CoRZ 2 T oSz S E e = 2 (2 5= 7% ) L (p1Fx o7

e —?_\_(QL?."‘ e{‘CZ| )\ __ZL‘:_(eiZzge-EZz)

/?/ DC2|+ZL7

e VEy = ZE2) (R —Z2) _—U(E 7y
=20 £ (e + € ~E -e
it Ez) iz, -2 ~itmi—& —(z,
& AL (eotu 2] o pItLE z)+€ L(E z)__e u(?-ﬁ.fz)]

. . \ Die- AR - )} =LCEBAEZ2NT . os

L SWME eolZ, t oS 2, smEa=5c @ ~-€ J‘“SW‘(ZFFZL)
<. h | T(E - Z2) =UE —BY) -

SE, EZ, — LR, S, =3 [ 0% -e {=s(z.-=)

SO, Sm (Z1£2,) =8mZ,co%Z, > L Z, S0 2y |

18. Sm(-Ed)=—sm=E , ce8(~x)=co] X
\ TE=Z) -T2 ) - _I —-1E tZ /2/
sm(-2z)=35- (e° _eTte® ) =5l (et e )

iZ

=—2r(eF-e ) =-smg

ks - e i} o
c,ogc—z)=_21‘._(gucz+eu(z>)=__2g__(exz+e z) C'%

= ¢BS X
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IN EXERCISES 1-6 > FIND Akl THE VALUES OF THE GIVEN SXPRESSIONS .

2. log (k) = log i)+ ioang (1) 2
= toguy + UG +2kT) . b=o,xt,ro, .
=
4 Jbo=e tlog 1_ ep(ﬂa«gﬂ + i-ang (1)):ei~l»(Z&Tr):€—z&W Y .
6 1 1 = €<|+c>lo3 m+‘u>% 2 1> ( Log I+ Y HRN) k=0, T4 42,

oot eﬂoadi ‘(%‘\'Z&T!ggg (208&_*_%}-)_'_1 eQ"’ZJi"&L-FZ&TT,‘)Sm(BeaJ{“_?{)

IN EXeRCISES 7~JO , FIND THE PRINCIpAL VAKUER OF THE GIVEN EXPRESSIONS

+ 1)
8. log (41 oo

-
L,08C1+L)'—:—Qozli+t| +LAY3(,+L) = Log T+ 3
o (R = g e ket
:€(|+c)(w3ﬁ+b~z}'~) ) &

- eﬂuad‘im% RogJz ~F

- 08 (RogJTHF) 1L - S (Rog ST+ )

1§ Svow THAT hog (1°) % 3heg i V= Z
SHOW:  Log (i*)>= Legc-1) = Log J-i] + L(TI&): °(‘Tﬂz‘;}
3-Leg L= 3. (gl +UE)=TF ’W‘%‘z

AN 3T(\—
chg@%)#sug‘u = + 2 e 7Y

20. Te 1 ryouged #o any  powsr aﬁuua%@ Qfx&o.ﬁ 0 1 9
R 2
SE’,E PRO@L%N‘ + 4‘ bl , L = e—z-‘hr > &-:.—O) &1 » X 2’/ e

e-zl’e“n’ -0 4T

wHEN R =-2 = 28675(\3148»

\
' S
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MAT 417  HW. # )ﬂ,

S 5 SQUARE
ETS 5 SQUARE
TS 5 SQUARE

ET.
T
E

narroNAL

IN EXSERCISES 2-5 |, DETSRMING PWS  PARAMETRIZATIONS TFOR THE INDICATED ARCS
0R cukryeg.

2. SEMICIRCKE FROM T #o -1

InZ Z
UNY Y : Z(%) = cost + Usink ost<sT
i Re =
-1 0 L
3. TRIANGLE . s
I, .= %) oskX < | 2,
LI 3 T 4 %y ke
Y
%\ ReZ (3-%)+k-2) 2g <3
o [
4. Saupre
AT, & v G=-%) os ksl Z
- < + U - | $E%2 ]
¢ Y szh= b
\ \Y [+L(k_2-) 2 *\3
" ReZ 4-% + v < X 84
0 1

5. BARBELL BEGINNING AT 1

./

(cos§+ ﬁ-k L St “lstey

2= st <3

T: 2(*,) =
»'rf(*—%) 2+ USMC(%-3) 3&

W\W
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NATIONAL

0. EVAWUATE §_ ydz , wiere Y° is the STRAGHT LINE JOINING 1 TO &

4 T: 2thH= (-&)+ i ost s

&

‘ dzt)= - + U

[, ydz = fo' £o(m140) de = -8+ vt =-d vy

Il « EUALOATS yr ydz , wHERE Y~ s THE ARC INTHE FIRST QUADRANT ALONG [z[=1 JOWING 1TO U
T B
v " Y ZM@E)= ek + ik Ogt s

Re Z dzt) =—-ewt 4 jcost

yr ydz = j:;_ gt (—sint + peost) ok

il

g X
:Lz"swlkc@,t +L§ son ks £ At
(o]

Il

™ I
~§°1 (i-co2%) dt + I»—%j: szt olX

M|~

I

| \ < [~ 1
— 4 (& =2zt +3_L.(~—g_—co<:zx)f°

m -
\-4’-:%—“«?

I

2. SVALWATE [ ydz , where Y is THE ARC ALONG THe COORDINATE AXES JOWING 1 TO i

T B
. |- % pst s
Y: z&x) =
) 7’/; _ReZ e~ st g2

1
== ost s i
dz) =
: U st $2

s
-i
o
Q.
"
i

dz +
T’v jl“y&z

So' O« =D oQ.K 7 S"Z(t-»\)w\, At

=i * -0t

i

: 2 —
:L(%*t‘)lf: L




§ %f ¥4 K)'%/
Z‘i ‘/‘/JJ"SV‘Q} OP)Q £ « (z-a)' dz= ( -2k (k=o, £1,£2, )
2 T - JERNNSE
}@ NS‘ lz-al= R

nAT 417 Gl L Bovnei o
4. Svaluats THE INTEPral f (z-a)" dz , nian mteger oveund.  #he  cavele
|z-a| =R .
n+\

Fez= by (20 me

F/(z) = (z-ad™

F(2) Te AN ANALytic FUNCTION WITH A cbNTINUOout DERIVATIVE F/(z)

=0 i,

Q@%\Mv\g‘y &F’(Z)= Log (z-a) = «Qc? |=~a| + (,@.,3 (z-a) l

sy k&;ﬁ@gﬁ A 5;%&(:\&(% CQ R ;i

715, Evaluate J‘r e dz , wisre Y g the stow — Dive quiw;‘ﬁ f o T

fr % d= =-Q +€,L=—€+Cc€>$1+€s\\m1\ Z

= (cosi=€ )+ ((sim1)
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Re. Use Gresn’s TH2oRsm For  oxercises 2-4 , wiere A ©gUALS THE €REA OF G avp G
IS THE BOUNDARY OF G .
2. SHOW THAT fee"xo(z =LA
}C(Z)=’X 3. WOGLYI=i%55 \/(x,\j>=o b 2=y %?=o V=0,V

X

2 ALL ARE CONTINUOUS ON THE coMplex PLANE
§aax"qz=“gg(av+>%)o?xoﬁg+ bﬂ”( ,g_\é)oﬁxo@y
:Lﬂs Axly = A
3. SHOW THAT  Jogyelz =—A
uso =y, vooyp=o , 2W=o, -1, 2/=0, W -0

AL ARE CONTINUOUR ON THE CoMpLEX pLAus .
‘a jba %olz :—uff (av *w )OQX&H."‘L\(S, ( —%%/)ob(o%,

:_Ke. (O+\)o(x&3 =-A

Be. 15, Without Cémpwﬁ‘ml% Ahe R\;beﬁm[() show shot

dg | _ aw

!J;z(:z Ewl | T3

[Zz2+1| s ]221+] s |2+ =5
‘\ - = 7 ‘27--!—] y
\j ]dz{ = 207

j:zu:zdz/(Z‘-H) l gﬁatzf = | ~ldw

! ™ Z L
& =—— i | ST
S F 2T B2
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MAT 417 H b B I C;m/;fex [aealles i /éemn% Chller/

IN 8XERCISES |—3 , EVALUATE THE INTEGRAL_

J dx
v (B—0)(®-b)
BY DECOMPOSING THE INTEGRAND INTO PARTIAL FRACT(ONS .
4z _ l d=
jv (Z-(z-b> CL—\o SY‘Z - a—b Jr Z-b

1. IF o aND b lie wmeice 7.

dz : { »
—_— s 2 b ~2.TT =
v (B—o)(E-W Aa-b s IETE st o

2. IF & Lies imside amdl b oudside ¥ .

&Z { o i { Z—'
L Z-Fbv = w=-wk Tt :
3. TF b Lres murde ook a ouksile YV

Az Znl _ emwi Z-

v (B~ (z-» i b—oa

LET v s zm)=20%4 1, osxs2v, EVALUATE The INTEGRALS IN SX. 4 — 7

4 .
A7 O\ 45 j*r ”%” s st et L <
/. X
/ o ‘\ ,
/ I S‘ cosz dz = cof 1. 27¢ = 2WL - eotd Z
..1% 0 1 Z /}3 y&/
\ b1 / "
} ‘ _SWME olz =— Sin X
M R AR s oty N
T SVV\X " /‘ﬁ a
} f :@§ Ay - SR ] A
g R e'-¢
{W Demy-smenls 2w nt s mie-e”
- 7 .
\ N = 219 sy
ngZ T S (=
ZM T 7 e o e
o vaxz = sz OQ
y B ol J\ i
= 2 80A — 2~ 20
N

=27l -sn1




//;e/,,«;«ne/& C?A/ ese”

mat 4.ty H W

- l"
ol
narionAac

(ﬁryx/«p/&x f al,w‘caé? es

Lot v ztxy= 28", ostsem . Swaluale the v"m('e/meé 7o xereiges § — I

e* ’Y ! : o
8 jv zZ* dz = 2 e jxro = BTH
9 S iR dr = 2T (w52 ey Sl (-SR] g oy = —awsinl L -
=1\ 0o e Z <4 S‘ emBAZ . (. 9"‘,“3 L2 CSIWE
\’i * 0. fr ﬁltu:z_f’g?_ﬁj ( v (Z¥U)* LA TS (E- ')L j‘ 0(3 S E-T dz
‘ & o Life 2wl 098 1) 4 2l cost 2wl ST = mi&wﬂ"%ﬂ CaMht-cosh1)
“ n. o, (gzvvfis dx = 25: (SEY [ oq = W (- SV B [zo) =Tl 83 Z—
18 . Let )C(Z) be G(/ha@ﬁtfc g beunded %%, M 12T R | Prove that
)y < MRnt
']C (2] TRove ™! 7 T P
PROOFE 83 Cccuo/by/g Acorem f&r sleripatores <
o _ =l f(}za) .
SR BN =2Es
£
z i 2 1T e
n' ECw)(
s fe it few — 25| Jokes
_ ! 3 '9‘“‘3)‘
= 2w )y juw-xe MV viekas
(== % |1wl-|=(|
N i s s E T T S
bw-21 % -zl 7 jwmg ™ T wr-rzl !
\}f“(z)] gx | _M-2TR O MRNnT
== CR—[z|Y"!
1 peo bl f o o] | L(EERE l+ ER420E - ) —20 (R 4 1)
(z+0* | (-0F Z+T PR (B® +1)*
I i e Y -2

(Zz+1)2 (EEH)Z




maT 44?7“ 14 l emyaféx (o icebfec %@“ mec  Clheny
PRORLEM s&T H#6
) Ct)= (cosk , st ) Osts F=00Y) Compuite YQF‘NOQS
NCbH= (B, - 2

foFonds = f cop (G -g) ds

= (o 00 Y (LY~ dx)

:fc“%Ax+X°€*ﬁ z/

= yow—-swt (=St )t 4+ eos Kk ceest AL

:g:robt = Tr

PP s et g ) OSAST  F=(-}iX)  Compate JoFrNds
QF\M&& :ﬁ(ﬂ,x)(&»&,-o(,()
:J;——x ob(—taco{%
=-% g;o(xl_\—obxz Z/
=-% L AOEE )
=-%+{odt) =0

PROBLEM  ssT 7

) LET Eoxigy= ( POGY)Y» (&(X,%))
CO%) = (XCEI, §ek)) NEE) = (% )Mgg)
T R §QF~W§= (e (P-a ) (dy, —dx) Pl
_ e I = (. py —adx |
| - jg (28 + %‘é) oﬁ%o@ﬁ%y éGreews T, )

= S‘;Y cbiv F o(xo&é
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PROBLEM SeT # 17

ey

(/’7}:: ( PCK}L*) b3 @,(X)%))
2 B oy sh e &
T=GLO) (T=(0)‘1) f : .
x-55¢) S aEREE TP LG gm0 eX
=© 1»\))1‘ 0P
| T=tu0) - Q(x+2> Play + P (x> Y+ %))QX'VQC’(“%' )=y
X Y- 44y )
Carl 7 & B3, il o
I F = aX3e ax-ay  Jc T as
A\d—)()
B =[P 4= 5H) = Poc, g ags T ax + [Ax-S1) - Qx4
S5 axay
TR T S o DV Rl G = W %o@(x%‘»%»—&(w%—*w
ag>o A% ax axX
—_2P0GY) § 2ROY
EY >X
— o9& _ P
Sx >
®
[ S

Z

= (o (P, @) (dx, oy )
= [ plx+ ety

=134 Sy oxely  C Greenrs )

=f£ Cud F Shcoly
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€D
oV

P=x( 0+0+20+ P)

R=7z (P+R+20+10)

R=4(0+0+ P.+10)

B 7\6786 v
P = lD\TM-B v
b= gm{&?s v

o - - =
oV 10V oP
(2) 100 V
100 v
SRR PSS I
| -
K] e L d sov | 4C T
B S e N ¥ 7
ov 1 1 (
-hm,%ﬁwu_?%_-~§imﬁ_q 40 =
. ;20
e ! : : -
=30V s i

P =025 Pz fiE O\P%: 5
“P|+4‘~Pz i P5=30

+ 4P =10

e

4 a= 1004100+ dl + 5O

0o + G +e+d&

¢ +© ~30+4¢€

o+ b+ | 450

b+ C-30+f y &
d+ € - 30 +50Q

o+ 6 +c 4+ b
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T |
SHoW \S\/Z‘ co*"' 0 069 == (2n)!TT/Z_~(2"Yl3)2

2]

/
LET f(z>=<z+‘/z>2“/z i | E=(cmes, s2.8)

f(a)‘{z = (B+1£Y" /& = (ZZ+\>1/nz et = eon? ol /v

&+, (21"
= Lt e L = -2
512\:1 BEpE ﬁz!m g zl=1 (g -0
= T U~ ?(zn)(O) /(zn)!
WHeR2 gz = (221" = (A=)
ﬁ BZ Using THS <€QUATION ., TIF %cm:?ﬂ%[a)

|

j:(zn) (z2y = x & (X’Cz)) N \dl(a) + C;h x = )(% (2)}%,1/(3) +Czsnxcz“>?tﬂ))8@(i)
+o o+ XY E» )

IN THS pROBLSM . Y(B>=2*+|

y@>= 2= . Wiodr=0
Yz = 2
4”7 z>=0 b, BEV Ry =0

SO, we HAW ?(ZM(D)-_— ny? /2" )®

5 ] = 2 b i S n_n1 V¢
b, gzl:\ Seerd= i (zn_/(z n)

"T/Z. . . \ = CZF,},!_ l
jo e oo -"'Eﬁzizr.gCi)&E @"nhz " 2

Ex. Z , ’\Dgg &
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% Kormes Hens
MAT4IT  H-W. 3 LASF G | G;r;zz:/ex L - crmec  Clhen/ .
Oé:fm‘w Sthe /’ﬂzeéww‘im Series five/\/ in Sxevcises 3- 7
oo - 2n—-1
L 3, SmEZ=Z D" A 12| < oo
= (zn—1)1
(6w )= ~cosz |zg=0 = -1 g% = 83E |z=o = L
ol £=4n+1
-tk k
v == =
- B T g @ Lo N0, 1.2, -
ggg = &:4—“{‘3
[efcle]
o o B =dn+4
b+ " . go . on-y zZ2!
g2 S, SmZ= hZ-lC 1) T T 1Z] < co
'y -
SLRE 4. wsE=F, C—Uh'“%,—,r‘“ P 12| < 0o
i
(5 O Z = —~8WZ& [ z=p = O cos”’ =z = —CosF ’E:O = -1
2
c0V'z = @mE |g =0 =0 cos®z =coexn !3:.0 = 1 2
0 f=av
k) s -] = 2
o 22—:0 ’{Q ey =0, Y2 s
- o B =4dnt3
| R =4an+4
. - = . = =1
. Co<$3—~h2=‘0(|)~—m [Z2|<eco
o zn—|
5 swmhz= nz;, zn—1yf \Zl< 22
= -z
Sfrv\»g\/"z '=—(-—€—-Z———e__..>/: gggﬂ\z IZ:O =1 SCV»;L//Z'—_SMZ l'?-‘—‘O:
% 1 R=2n+1
X SR el
* . Z(Z:og 0 &:ZY\
oa sz1~| 2__..
sk = 2 —oaos y  IEpge
o0 zn
©. coshz = =, 2 eyt 0 |EI<es
cost/ 2z = sowh [z:o:o cosh’z =onh'Z = achE |3 o0=1
o fo=2u
oOS'ﬁC&)ng
z=0 ] £ =21+
N

. — 2 =
- eoghZ = = _ /czm! » 1&l<oe
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n=0

USING THE RESULT IN SXpLE 2, WE HAVE

eo
_,..__._\. = — w“, lw’<|
| — W n=

(o]

\ So n
li— %‘_:OZ 2. JEL=1
. | = 3
Py FEI= e ¢ (HESS
_ / \ ol | N 1
SO=9—="mzy T T (z~’z}) (- C
-

y %
— 2-L &= .
il & (H— 1~ (L~D>‘+ \'>

f—

1228 oy > Z-U</T
- U
10. :SZCZ) = CORE B = J{'

SI(Z):@Q’Z = — ST 'Z'::% =Tk |

§78)=svz [z=z = 1

Pro=ecz = - (x=F)+ 37 (x-T)- 4 @-3) T+

{2~ < oo

g

§7(@)=-ceSZ |gop = O

S}N.)(g):_ Cos 7 {Z:% _—

(- -

T
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7

FIND THE [AURENT SERIES OF 7wE FUNCTIoN (EZ%2+2)7' IN THE REGIONS GWEN

IN EXERCISES |—3

1. 0<iZ| <1
- ‘ . - v s T e S L) BRI
flors 5= 3% T =@+~ F ~ zN 2 -c) Fzl<|
=3 — [1rea D+t + ]
=7‘2——\+2-ZI+Z§-—Z"’+\~-“\ = %lel)“”‘z"
h=-
2. o< |z-tl< |
i | i
fizgy— 1~ = e z 1
fity= — i = e -éz,‘ \z-il<
= = (E=D)*(Z-D"=(2=1)%+ -~
— L0 2 e )Z_.%Z_%._ |
ZY( z 2 2
=4 3 (g% Lz e B (- = £ S n
=S 4__(2 g = T3 = éc—ijﬂT C (Z")
2y < [Z-1]< 2
PTr PR W W ) I A
z it 2 [ = (=z-M) Z‘(-(Z-l))

=z e 2 02)
Lo
= l [\_&,____‘,_:rh_j ol __r_f 1 i1 J
SR B S CYLE
b

= = [ G (EDH (E ] Dot e ]

I S ol AN SO I - : Sy nE
- OE- fE=1)* T (Z-1)3 A et +zt(z-\) g (B 1)+ g (&—1)3+~}

4




MAT4I7 # LLART C?mw/o/ex Cowialles Y . W,

nNarionAaL

/&e/amwuf the funetion (Z3-2Y'" as a afmcm;,{‘ serves Fn sthe rejitm&

jiuan m & xercises 4——7

7. o<l=z| < 1

| _ 1 e V2 VS
‘)C(z>= z5-%  Z(Z+OEZE~-1) = Z +1 - =z —1
e 1 | bl '
Z 2 ) - (-B) TR E

S A T e R N AR A |

o —1
=-+-x-g*-z*_ .. = -7
n=1{
5 | < 12|
TN 3 PR N DA I -
Y= i ,+_12—+2 3 =

SRS o & e M ol T
== = “+ % g = =% -+ 3% N
= ! | hass —2n—\
= 2z frgutm Hed = ot
€. 0 <|z-til <1
S(Z):-——__l_._—, T R ! el ’
Z-1+1 TR+ 2 EZ—|
=—[1- @E-D+E-1P-(z-0>+ T+ 0= & + - SN Tt S
3

=—ZL‘——Q,‘T*Tﬂ—%(‘:’»l)-%(Z-[)l-!-\\\

n—!

= = o0 SRz -0

”(- |<IZ—|‘<Z
| I | . I
g(z):—é—~ T 7 | — =0 T T2 P
2 Z -\
o | ) Z - —1 T E-] T U |
o a4 B B e R R = AR = R

-1 (Z-1)2

A | ! | {

- L | .
g EDF R ED e SRt moy Tyt Ey -






