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Power Series

A power series in powers of (z—z,)

Y alz-2z,)" = a, + a,(z—2z,) + a,(z—z,)" + -
=0

=

A power series in powers of 2z (z,=0)

> az" =a, + a,z + a,z’ + -
n=0
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Taylor Series

A power series in powers of (z—z,)

Z dn(z—zo)” = d, + al(z—zo) + 612(2—20)2 + ...
n=0

The Taylor series of a function [f(2)

flz) = S afz-z) g, = fz)

=
@}

5B z Transform 4 Young V\’27265i1”§



Maclaurin Series

A power series in powers of 2

> a,z" =a, + a,z + a,z> + -
n=0

The Maclaurin series of a function f(2)

5B z Transform 5 Young V\’27265i1”§



Laurent's Series

f(z) :analyticin the region R C

between circles C y 02 C

m f(z)

centeredat <

- . b
Zan(z_ZO) + Z -
n=0 n=1 (Z—Z

o)
= a, + a,(z—z,) + a,(z—2,)° + -
b, b,
+ (z—z,) + (Z—ZO)Z T - Principal part
_ L f(W) _ L S \n—1
a, = 5 gf (w—z)””dw b, = P gf (w=2)"" f(w)dw
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Laurent's Theorem - Coefficients a

f(Z) : analytic in the region R 1 c
between circles C y C2 Q ?

centeredat 2

‘f(z) = a, + a,(z-z,) + az(z_zo)2 4o

b1 b2 - :convergent in
+ 9P oo the region R

1.43 flz)dz b _Lﬁ flz)dz
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Residue

f(z) :analyticin the region R

between circles C y C2

centeredat <

1
oz | |a. = Res(f(2) z,)

: residue of the function f(z) at the isolated singularity 2z

coefficient a_; of

$_f(z)dz = 2ni Res(f(2), z,) - a, = Zim $. flz)dz
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z Transform (1)

Laurent Series The power series representation of f(z)

z Transform of a_, A transform of a sequence of numbers a_,
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z Transform (2)

Laurent Series The power series representation of f(z)

f(z) = > a, z" a, = 27[145 f(z)z" "dz

z Transform of a_, A transform of a sequence of numbers a_,

z Transform of x[n]
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z Transform (3)

Laurent Series

z Transform of a_, Z,=0 x[n] =

z Transform of x|[n]
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Inverse z Transform

Inverse z Transform

x|n] = %ﬂiic X(z)z"'dz
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