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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. HIE4FRX Course Title HESHR Y Real Analysis
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2. #12# % Department of Mathematics
Originating Department

3. REES MA213-16
Course Code

4.  FFE%4S Credit Value 5
5. REZ 4% 02i% Major Core Courses
Course Type
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Semester
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7. 4 English

Teaching Language
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Instructor(s), Affiliation& | Jana Hertz, Room 427, rhertz@sustech.edu.cn, 0755-8801-8121
Contact

(For team teaching, please list
all instructors)

Jana Hertz Department of Mathematics, Block 3, Wisdom Valley
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Tutor/TA(s), Contact
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This course bridges Calculus and advanced math courses (such as Complex Analysis, Real Analysis, Functional Analysis and
Probability). It covers basic theory of concepts of point set topology, using €-6 language to describe concepts in Calculus, such as
limit, continuity, differentiation, integration, convergence of series etc and to rigorously derive related properties and prove theorems.
The course also introduces the continuity and differentiability of multivariate functions, inverse function theorem, implicit function
theorem, multiple integrals, line integrals and surface integrals.

ik 2% > Bk Learning Outcomes

BEIRAE N i e S e A RS (R T SRR 2 B TR A AR S5 ) AR . A B i SR A AR AR
B, H -0 B S MIRMIR. 8. B RO MBBIEEE RS IF M SRR ML FANE ] E 2. ARRE 12
TCRRBIESENE . AT, REREONFERECE R, ZEBY, A SR

This course bridges Calculus and advanced math courses (such as Complex Analysis, Real Analysis, Functional Analysis and
Probability). It covers basic theory of concepts of point set topology, using &-6 language to describe concepts in Calculus, such as
limit, continuity, differentiation, integration, convergence of series etc and to rigorously derive related properties and prove
theorems. The course also introduces the continuity and differentiability of multivariate functions, inverse function theorem, implicit
function theorem, multiple integrals, line integrals and surface integrals.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Chapter 1. Basic point set topology

5 2 5 BB EL(10 2E)

Chapter 2. Numerical sequences and series
9 3 5 ELE(8 )

Chapter 3. Continuity

%5 4 5 (6 £

Chapter 4. Differentiation

% 5 & Riemann F14(6 2HT)

Chapter 5. The Riemann integral

556 = REI T A8 )

Chapter 6. Sequences and series of functions
HETE LT (8 FI)

Chapter 7. Multivariate functions

H\m iR SR 2 (10 2210)

Chapter 8. Line integrals and surface integrals

43 Ji 3t £ weekly schedule:
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Week 1: Metric spaces (1 hours), open and closed sets (3 hours).

B2 B2 ), EREQN ), EEE F).

Week 2: Compact sets (2 hours), perfect sets (1 hours), connected sets (1 hour).

93 WS (2 2AnE), TA(L AR, FTEA (1 A .

Week 3: Convergent sequences (2 hours), sub sequences (1 hour), Cauchy sequences (1 hour).
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Week 4:Upper and lower limits (1 hour), some special sequences, series (1 hour), series of nonnegative terms, the
number e (1 hour), root and ratio test, power series (1 hour).
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Week 5: Summation by parts, absolute convergence (1 hour), addition and multiplication of series, rearrangement (1
hour), limits of functions (1 hour), continuous functions (1 hour).

H56 ) LA (2 ), ESANE (1), AESE (1 EI)

Week 6: Continuity and compactness (2 hours), continuity and connectedness (1 hour), discontinuity (1 hour).

W7 BIERE AN, TTITRIRANTG 5T i A AR B (1 22, SERREUN T H (2 220

Week 7: Monotonic functions (1 hour), infinite limits and limit at infinity (1 hour), the derivative of a real function (2 hours).
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Week 8: Mean value theorems (1 hour), the continuity of derivatives, L’Hospital’s rule (1 hour), derivatives of higher
order, Taylor’'s theorem (1 hour), differentiation of vector-valued functions (1 hour).

9B B e SEEE (2 220) , R4 I (2 220) .
Week 9: Definition and existence of the integrals (2 hours), Properties of the integral (2 hours).

10 A BRoMfy, mEEREEIRS (LR, rREKHZ (20, EERERE (%), —Blksi( 2
)

Week 10: Integration and differentiation, integration of vector-valued functions (1 hour), rectifiable curves (1 hour),
discussion of main problem (1 hour), uniform convergence (1 hour).

B —BUSIORES: 2 ), —E SR (1 540) . —BU S s (1)

Week 11: Uniform convergence and continuity (2 hours), uniform convergence and integration (1 hour), uniform
convergence and differentiation (1 hour).

5512 Ji: SERDESERIRRBUR (2 220, AR (120, iy (1 %20
Week 12: Equicontinuous families of functions (2 hours), linear transformations (1 hour), differentiation (1 hour).
13 gy, RAEEIE (12N, REBUER (1 ), BRRECEEE (2 ) .

Week 13: Differentiation, the contraction principle (1 hour), the inverse function theorem differentiation (1 hour), the
implicit function theorem (2 hours).

B 14 BT Q) , ZEBG (ER), RS A .

Week 14: The rank theorem (2 hours), multiple integrals (1 hour), primitive mappings (1 hour).
16 J: AL, ot (1ERD, B ) .

Week 15: Partition of unity, change of variables (1 hour), differential forms (3 hours).

9516 Fi: A AIGE(2 220), Stokes SEHE(1 M), H (1 240,

Week 16: Simplexes and chains (2 hours), Stokes’ theorem (1 hour), review (1 hour).
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b R e 2% %K Textbook and Supplementary Readings

##+ Textbook:
Principles of Mathematical Analysis, W. Rudin, FUi{ T AR AL, 55 1 fR, 2004.
HAli 2% %kl Supplementary Readings:

Mathematical Analysis (1,I1), Zorich, t#: 5 &l 45, 55 1 fix , 2010.
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Type of Time % of final Penalty Notes
Assessment score
Hi#; Attendance 0
WERI 0
Class
Performance
Ny 0
Quiz
B E Projects 0
SRR 30
Assignments
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Mid-Term Test
HIRER 40
Final Exam
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Presentation
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This Course has been approved by the following person or committee of authority




