
 

 

Answer on Question #55953 – Math – Calculus 

Let 𝑓(𝑧) =
2

𝑧2−4𝑧+3
 . Find the Laurent series expansion of 𝑓 about 𝑧 = 0 valid in the region |𝑧| < 1. 

Solution 

𝑓(𝑧) =
2

𝑧2 − 4𝑧 + 3
=

2

(𝑧 − 1)(𝑧 − 3)
=

1

𝑧 − 3
−

1

𝑧 − 1
=

1

1 − 𝑧
−

1

3

1

1 −
𝑧
3

 

The fractions are sums of geometric progressions: 
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𝑓(𝑧) =
1

1 − 𝑧
−

1

3

1
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𝑧
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= ∑ 𝑧𝑛
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1

3
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3
)

𝑛
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= ∑ 𝑧𝑛
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− ∑
𝑧𝑛

3𝑛+1
=

∞

𝑛=0

= ∑ (1 −
1

3𝑛+1
) 𝑧𝑛 = ∑(1 − 3−1−𝑛)𝑧𝑛
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