Engineering Math 2 (12026003)

Lecture 5 (Serie andwRédues)
Dr. Santhad Chuwongin

© Sharpshot/Dreamstime.com Copyright © 2017 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



Outline

19.1 é”]ﬁULLazaqﬂim (Sequences and Series)
19.2 aynsuingiaas (Taylor Series)
19.3 aynsuaaLsus (Laurent Series)

19.4 &lsuazlwa (Zeros and Poles)
19.5 daunnasuazngufdrunnae(Residues and Residue Theorem)

19.6 n15Us2ULAIUNNTAa39 (Evaluation of Real Integrals)

© Sharpshot/Dreamstime.com Copyright © 2017 by Jones & Bartlett Learning, LLC an Ascend Learning Company
www.jblearning.com



annunazaunsy (Sequences and Series)
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Figure 19.1.1: If {z,} converges to L, all but a finite
number of terms are in any &neighborhood of L
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annunazaunsy (Sequences and Series)
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annunazaunsy (Sequences and Series)
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annukaraynsy (Sequences and Series)

* 1ITULTITIUVRINTNATDUANTIFIULAZIINEUTAU Y
Uszanalunuaynsunias (power series)

Theorem 19.1.4  Ratio Test

Suppose >,., z; is a series of nonzero complex terms such that

lim

n—00

= L. (9)

(i) If L <1, then the series converges absolutely.
(ii) If L > 1 or L = oo, then the series diverges.
(iii) If L = 1, the test 1s inconclusive.
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annukaraynsy (Sequences and Series)

* 123TULTIYBUVINITNATIUINTIFIULAE TN TALN Y
Uszanaldnuaynsunias (power series)

Theorem 19.1.5 Root Test

Suppose X~ z is a series of complex terms such that

lim V|z,| = L. (10)

n—o0

(i) If L <1, then the series converges absolutely.
(ii) If L > 1 or L = o0, then the series diverges.
(iii) If L = 1, the test is inconclusive.

* aunNIUNNAY aglugunail
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aunsuwmdiaas (Taylor Series)

AMENUAYBIUNTUN1aY (Properties of a power series)
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aunsuwmdiaas (Taylor Series)
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* UNTUMELADT AIYYAAUINAAD BUNTU  Figure 19.2.1: Circullr contour €
= ) _ used in proof of Theorem 19.2.4
wumaasu (Maclaurin series)
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aynsuaarsun(Laurent Series)
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Figure 19.3.1: Contour in

Theorem 19.3.1
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flsuazlwa (Zeros and Poles)
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% 154 Ina (Zeros and Poles)
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Laurent Series

Removable singularity

Pole of order n

Simple pole
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flsuazlwa (Zeros and Poles)
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AIUANANNLATNE BHEIUANATS
(Residues and Residue Theorem)
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AIUANANNLATNE BHEIUANATS
(Residues and Residue Theorem)
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N13UTZUIUAIDUNNTADI
(Evaluation of Real Integrals)
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