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E_van’\_v!e. Find \_'aufeﬁl Series a\;ouk the inc\iga\fecl ' sfngular"{:r,
Name he s\ ngu\ 'Zif'\lﬁ( and %i v R the fﬁ%‘“‘ °.F Convar; gen ce.

() € zz | iy (z -S)Sin 2, za-3
z-) z+2
() z-swz 5 s, R I z=-2
z3 (A+1) (2+2)
© . 2=3 Akhtar Abbas
z (7-‘3) : Lecturcr (Mathemancs)
Sol - Gt Chazali Degree Colleze (Jhang)
G Lé uz z-1 ,then Z=U%I
2z, 2042 X N 3
= = £ =2 l+20+@~")+(.3_")+~")
(2 "I) 3 03 U3 2 3!
61 2 b 2 2 2
= 4 € + '23 + 8€ + 28 (z-‘)-i-"" .
(z+)>  (2-*  z- 34 3
= z=1| s 2 Fo\e_ QF orcler 3 .
The  series Cnnvérges ]Qr all Va\ues 0¥ z3 |,
(“) Lt U=2Z42 , hen z=y-2
. ! ot _ S PP I
(2-3) sin( z5) =(o-8) s = © 5)i3 Tt 5 j
= 1- §- - ____.5 S + ,'__71 -
U 3wt 3y 5%
5.5 ]

7 BN 3(za) Sl h
= z=-2 is s eserlial ngu\ar;‘t\f.
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> z= -2 is simp\c Po\e,

The  series  comverges  for al value of z suh thaf oczeakl
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\ _ \ )
_ . = — =
2(z-3) (U+3)"y Qo1 l)l
P+ (-2 + ( 1)('"3) + (?‘)(_3)('_4) v+
r i () D (g, Ay
=_‘_.-_2_+_*_,5_M_- |
qQu* v 27 243
= ! - 2 s ‘ .__._,(2"‘3) & -~

Az3)y  21(23) 21 243
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Residue

The caeﬁ et b, { i
veen | ° —2'_—-2—; n 'Pr\Q Laufeﬂ't

Series  ex pan sion D_r J( () 1S called the resiclue °.F ‘}t
at z=2,. [Ne Aeno'te it bT

b, - Ee_j ]((z) Akhtar Abbas

Lecturer (Mathematics)
ol
: b, = Res [‘f(z)J'ZO].

Govt. thrali Degree Collene (Jhang)
Residue at 2 Rle

—

\9{ { has 2 Fo\e. 0{ oro\e,r n A z==,

Hhen
(1)

Res ({(z))zb) = e [(2—Zo)ﬂ—f(z)J

(n—-;r\) 1 29z,

Jn Farjﬂcdar i]f 2=z, 15 2} sImF‘e PoleJ"H\en

Res (f(z), z,,) = lz‘:?z, [(Z *Zo) f(z)]

(o)
A second -Fn’mul& for e  rsdee 2 o
s?mple P°‘°. i$

Resgf(’-\ z) Res (;:;)) ) ] ;(22)

wiﬂn P(zo:):f:o and Cl(z) has a Snmple . Zers

2 20, 5 s 2y= PG .
) ad f( ) = cl(z) has 2 S‘ImFle pe ,E‘_

at Z, .
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EKB\ME Ie (Izesfduﬁ Zi: a SimP‘e, Po\G,).
)((7—)= °\:+f _ Qz +1 ) qu-H'
2 °+z Z(z1 + I) z(z+\‘) (z-i)

has 2 SimF\E Fo\ﬁ at LS.

Res ()C(z)J ',‘) - hm (Z-i) Qz 41 1o

Z 5, Z(Z'H)(zv-i) - g =- 5

(or)
Res ()((7—3, E) = | _?22_
T 9
UJL\UQ P(Z\ = qz {-“ ) (1(23 = Z3+Z) C‘:(\z) = 321+]
P(i) = |0} , qr(f) = ~3+] = -2

Res(fo,1) = _“;‘ . - 5.

Examg\e (Re,s‘-clue & a Pole oF H?gLeY Orcler)
ffl)-‘- S0z has = pole D.F second

22422 Tz xk

L]

order at z=|, because 23+221-72+4 - (2+4) (Z.\,)% So

Res( 'f(z), ‘) = 1 \"" [('z_‘s-'f(z)] /

('l~\) V2.
7/
= S0z
" yA- Zt 4
Akhtar 4bbas
200 Lectuter { Mathemaucs)
= 5'2_ == 8 v Govt, Ghasali Degrey College (Jhang)
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Resiclue _W\edem

Let (2 be ana\Y{.‘c inside 2 simp‘e

dOSQC‘ Coh{our C 'ano\ oNn C, ex Cepk ‘F"r -F?Y\'\Jt@\\l’
W\N\Y S;’n %\L‘Zf FO‘T\JCS Zy, 2y, , 2y s\ Ae C. Ee.n

jfjf(z)c\z = AR, kZ’ Res ()C(z), zk) B

Example
Ry
E valuake § L
- e (z7) (z-3)

D) fhe c.cm'tom’ C is e Ye_c": ang‘e Fined l‘J\I/

Clz ; u!\rere

=0, 124‘) H-’—"‘ u:\

® ad he ot € is A arde pzi=2.
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