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2EDEK - 2 Objectives and Outline of the Course

B | #RKICOVLTHIRS, EREROBHROENES L UBITEICEDCEANSERVZNY 0EINLHELRECAZEET

2,

ZZ | The aim of this lecture is to learn (i) complex numbers and complex number plane, (i) basics on complex analysis in one

complex variable and (iii) various formulas in complex analysis and their applications.

FBDZEBRE Learning Objectives

B | E&% - ERZTHICE T 2 EAFHZBRT 5.

EREBROWNEICET 2EAFERCEBROEANLMEE 2ERY 5.
FFRIBBOBRBERICE T 2EAEREER T 2,

BRBEBOBESICHT 2ERFERT -2 —0FESAR - BEREBICOVWTERT 5.

Bt

To understand complex numbers and complex numbers plane.

To understand the power series expansions of holomorphic functions.

To understand complex differentiation and propreties of holomorphic functions.

To understand the integration of functions along the paths, Cauthy's integration formula, and the residue theorem.

2B BIEDERE OFHEESE / Fulfillment of Course Goals (JABEE EERIB D &)

H | ERNEEZ L CERL T DANGHETHZL LTORESABNNDHOND,

ERNEBIBEZ —SERL T, ERANASERETRFE L LTORESEZ ZBEADROLND,
AERNBEOEFENWA T, ERNLFHEMBTHZE L TORICERETE AL,
ERNEBBEZEREL TLRL,
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Bt

Student has well understood basic items, and is deemed to have ability to provide mathematical answers to applied problems.
Student has understood basic items, and is deemed to have ability to provide mathematical answers to basic calculations.
Student has understood basic items only in fragments, and cannot reach mathematical answers to basic calculations.
Student has not understood basic items.

REEHEIER Course Plan

No. 15 B Topics A Content
1 H | #&¥FE BRI BRBCFE. BB, BREE BA. ERBomAEE. @
& | Complex number plane (1) complex nuber plane, absolute value, complex conjugation, argument, complex
number field, the polar coordinate.
2 H | E&#7) BREBINOMIR, BRBEOPER & FER, IR, Bk
= | Series of complex numbers the limits of sequences of complex numbers, Convergence and divergence of series
of complex numbers, absolute convergent series, dominant series.
3 B | E%=BE%(1) BHREH. WR, S, Mo rleett, ERIBHK
& | Complex function (1) functions of complex one variable, limit, continuity, differentiability, holomorphy.
4 B | E%=E%K (2) a—y— - Y2 roHER, BHEEK =ZARK
& | Complex function (2) Cauchy-Riemann differential equations, exponential function, trigonometric
functions.
5 H | B%E#% (3) BERBEHREAVTE
& | Complex function (3) Complex function (3)
6 H | B&KEY mEDDWEhIR, BREESD
% | Complex line integral oriented curve, complex line integral.
7 H| 3—>—0BNER ERIBHICHT 20— —DBESTEE
Z | Cauchy's integration theorem Cauchy's integration theorem for holomorphic functions.
8 B | @ LSRRl
Z | Midterm evaluation midterm evaluation.
9 B | a—>y—o®EIA ERIBH E 2 DERERR DB TR
Z | Cauchy's integration formula Cauthy's integration representation of holomorphic functioins and its higher order
derivatives.
10 | B | E&#0) BERER. DERFE. PORAR, BRI
% | Power series(1) power series, radius of convergence, disk of convergence, differenciation by term by
term.
11 B | E&#%(2) FRIB#OZRHBER. —HOEHE
Z | Power series(2) power series expansion of holomorphic function, identity theorem.
12 H | IHRaen—7 v ER MU BRERIEZOHME, B A—7 VER. B%
% | Isolated singulatiry and | isolated singularities and their classification, pole, Laurent series expansion, residue.
Laurent series expansion
13 | B | 8#%EEQ1) BHERER, BHOLNALHE
& | Residue theorem (1) residue theorem, formula and computation of residues.
14 | B | B%EE (2 BHEERLAVW-RESOHE
& | Residue theorem (2) computation of real and complex line integrations
using the residue theorem.
15 | B | AR S HAREE
Z | Final evaluation final evaluation.

B1& 54 Prerequisite(s)

H [ERARAT |, 11, TIRAREF |, 1), [FFE || 2BEEBEATHD L, RO [BIFE I 2BEFTHDLIENLEELL,
I | It is recommended that the students have taken "Basic Calculus | & II", "Linear Algebra | & II", and "Calculus I". It is

recommended to take “Calculus II”.

REREAFLE (FEF -

Required study time, Preparation and review

BE%)
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B | BTl FHILL B2 -BE -85 P"ELENZOT, WTEED/ 2L VEBETI 2L, SREOANREZEMRT 7-
HIClE, BEFBELLTUESR - BE2 2BAULTOIRELNH S, ABEBIE [T 14 PRIVESLE] [V R T LGIEER] ORERE
RANE IR

%= | Each lecture includes new notions, terminologies and notations. To learn them effectively, each student is strongly
encouraged to take handwritten notes by oneself and review them after the lecture. Each lecture requires more than 2 hours
for review and exercise.

H | A& TEERE BREHG] (H8BEE (4T

Z | Textbooks: "Kisokatei Fukusokansuuron", Written by Hironobu Urabe, Science Sha.

B | R0 L OCZHFRTMICE 2, BL. BEADSMEBICL > TEDMIRKRD TN D,

Z | Grades will be based on midterm and final evaluations, provided that some addition or deduction of points will be made
according to the class participation attitude.

BH | @E. ARB® Moodle a—REVF v F4 >y (T b)) RETTONS, BEFBOBEEIBEFICOVWTIZERDOEHRE
BEICLYHAICEY RS,

(R AR D BR DS E R R)
HEPEFER & OBRIIRENTOAITHONE S,
FHROBIBHERORIL, BROBR (REOEEOER) NEBRINET,
(A =B DBEDERER)
BREOCEOROEFHETHISVELA, X—LTOBMLELEICIREIETE XA,
(LA LAars, BOOFBEREFHBBRLBABO L A2 L ITBBINTE LT
ZE | In some times, the classes are held online (on-denand) in the "moodle course" of this course.

The order of items listed in the course outline column is subject to flexible change according to the course progress or other
circumstances.
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