Solved Example

cv-ymp-05001

Setting up the solution

Taylor Expansion

The branch cut for 2P, (z — 1)? is given to be along the positive real axis so we take the

definition of the two functions as

2P = pPe? 0 <6< 2m,
(z—1)1 = plet?, 0<¢<2m.
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It is important that while computing the values of the functions and derivatives the
values of 6, ¢ must be taken in the ranges as specified in (II) and (2)). We shall find the
Taylor series for the two functions zP and (z — 1) separately and multiply the two series

to find the series for the function f(z).

Prepare for computing the values at the point —1:

From the definitions of 7,60, p and ¢ we see, from the figure that for the point zg = —1, we

have
r=1,0 =m, p=2,¢0=m.
Therefore
20 = |z0|e’™ = €'7; (20 — 1)1 = 29199,
Taylor series of zP:  We compute the successive derivatives at z = zp = —1
ag = 2P = ¢'P™
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Hence the Taylor series is given by
2P = P [1 —pw — ———w

where w =2z — 29 = 2 + 1.



Taylor series of (z — 1)?: The successive derivatives at z = 2 are given by

ag = (z—1)17 = 29¢lm 9)
a; = ch;r 1)1 = qzit = —g2a~ el (10)
a = %% o (11)
_ %q(q — 1) 1 . — 942 Q(QQ— 1)eiq7r (12)
Hence the Taylor series is given by
(2 —1)7 = ¢amo1 [1 . % + %uﬂ +o (13)

(Note that we have taken 27 out as a common factor.)

Taylor series of the product 2P(z—1)?: We multiply the two Taylor series in (&) and
([@3) to get the final answer as

2P(z— 1)1
. 1 ‘ -1
= P7 {1 — pw — %uﬂ + } x "™ 24 [1 — % + %uﬂ + }
4 -1 -1
_ Qqez(p+q)7r|:1_(p+q/2)w+<%_p(p2 )+Q(q8 )>w2+}
(14)
For p =1 — ¢ the series reduces to
21— g)(z — 1)
. 1-— -1 -1
_ 2%1(1’*‘1){1— (p+q/2)w — <p( 5 ) +p(p2 ) _ Q(QS ))w2+...}
2 — -1
= —21(1+ 4 4 1 )w2+...> (15)
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