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• Residue theorem （留数定理）

• 大圆弧/小圆弧



Statement

I have to admit that I cannot understand some logic relationship or 
use about this part. Indeed, after midterm exam, TAs may fail to 
know or remember something about the content in the lecture. 
However, most of us still have the ability to complete the questions 
in the exam. VV256’s exam is more like a module. If you are famaliar 
with the example questions and have a strong ability of calculating 
with a little techniques, the grades will be really nice.

For complex analysis, this part is added to the exam for the first 
time last year and only TA Wei Linda studied it and made a really 
perfect RC in Chinese, I remember. So my RC copies many parts 
from his RC because I have no ideas about how much it will be 
tested. (I studied too much last year by myself and complex analysis 
is a very big part and we only cover a little.) If you are not satisfied 
with my rc, you can ask me to give you his slides (has a little wrong) 
and his rc recording (very very perfect)



Holomophic Function

全纯函数（holomorphic function）是复分析中的一个重要概念，它是
指在某个复数域内处处可导的复值函数。全纯函数也被称为解析函数
（analytic function），在其定义域内，它不仅具有复数意义下的导数，
而且其导数在整个域内是连续的。

全纯函数的定义要求比实值函数更严格，因为全纯函数的导数需要满
足柯西-黎曼方程（Cauchy-Riemann equations）。



Cauchy Riemann Equations



Last year, TA Wei Linda said this part will not be 
tested and it just helps you understand.

However, I don’t know anything like how much 
this part will be tested but I guess maybe if you 
fully understand “留数定理”，it’s enough.



 Integration along curve on Complex Plane



Newton formula in complex plane

复平面里闭合路径环路积分和为0 （very very important）全纯

can be easily understood by physics meaning (保守力场)

but the proof is too difficult (not required)



Steps to Cauchy Theorem



 Cauchy Integral Formula

复变函数学习笔记(6) - 知乎 (zhihu.com)

If you want to see the proof, you can see this website 
https://zhuanlan.zhihu.com/p/129354208

https://zhuanlan.zhihu.com/p/129354208


Explanation (by Wei Linda)

在部分区域不满足全纯函数时

Only use pole !!! (in our exam)
https://zhuanlan.zhihu.com/p/13330
9236



Continue :



Complete !!!
If you cannot fully the logic and relationship like me in the past, it’s ok because the 
questions are always easy. You just need to remember the Cauchy Integral Formula.
It’s enough to solve the exercises and exams.



Laurent Expansion 类似于实函数，一个圆内的复变函数也有Taylor展开式，但是对复变函
数而言只要是全纯函数就有Taylor展开式



Residue Calculus If you cannot understand the content before, IT’S ALSO OK. You just 
need to remember the residue calculus theorem and some traditional 
examples.
https://zhuanlan.zhihu.com/p/133309236

no use

really useful



Q1

First Order Pole



Q2



There Lemmas (Very Important)



Jordan lemma Q3

TA wld didn’t include this kind of problems and 
I have no idea whether it will be tested.



Small Arc Lemma Q4 引理的一般用法是，在奇点周围挖一块扇形区域，对这一块
用小圆弧引理。但是我们一般不考察复杂的奇点，这里我们
的奇点都视作之前提到的pole就行

本题大概也不会考，更多考察的是分母里为虚根的情况
本题只供理解画一个大圈圈的方法，不要求掌握

Large Arc Lemma



Complex questions but very traditional
You may encounter silmilar questions in exam
But the question in exam may be in simpler 
form

一般以横轴从左往右为正，圆逆时针旋转为
正



A series of questions (from TA wld’s RC)
He said these four types of questions are enough for exam (maybe)
I still have no idea and if I don’t use his examples, I may find too diffifcult 
questions, If you cannot understand the content before. These four 
questions may be enough most time.



Q5

相当于
转一圈



Q6



Q7



Q8



From The Elder Scrolls V : Skyrim Special Edition


