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This is a flipped online course to help you go through the introduction of (undergraduate) real
analysis, focusing on the first five chapter of Rudin’s Principles of Mathematical Analysis. The
purpose is to introduce economics students to point-set topology which forms the foundation of
Advanced Calculus, so they can study abstract mathematics required for graduate studies in
economics. Students are expected to:

1. Watch Lecture Videos Online: Such as f & =t 42 5 =~ B 25V k42 @ 8 F M A

http://ocw.aca.ntu.edu.tw/ntu-ocw/ocw/cou/101S130 or Francis Su at Harvey Mudd College:

http://analysisyawp.blogspot.com/2013/01/lectures.html

2. Complete weekly homework, which solutions are discussed immediately.
3. Come and ask questions in office hours.
Textbook and Other Recommended Reading:
1. Rudin, Principles of Mathematical Analysis, 3rd ed., McGraw Hill. (Textbook)
2. Tao, Analysis I: Third Edition, Springer. (e-book available through NTU library)
https://link.springer.com/book/10.1007/978-981-10-1789-6

3. Protter and Morrey, A First Course in Real Analysis, 2nd ed., Springer.
4. Interactive Real Analysis: https://mathcs.org/analysis/reals/index.html
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Lecture 1-2: Constructing the Rational Numbers; Properties of Q
Lecture 1 Video: Constructing the Rational Numbers (62 4" 4&)

g N\ A
1 «  Lecture 2 Video: Properties of Q (67 4~ 4&) #og 1294 5
. . B W Ed 1184 4
TA Video: Week 1 Review (58 4 43)

Quiz 1 and its solution (60 %" 4&)



http://ocw.aca.ntu.edu.tw/ntu-ocw/ocw/cou/101S130
http://analysisyawp.blogspot.com/2013/01/lectures.html
https://link.springer.com/book/10.1007/978-981-10-1789-6
https://mathcs.org/analysis/reals/index.html

Lecture 3-4: Construction of R; The Least Upper Bound Property
«  Lecture 3 Video: Construction of R (75 4 4&)

. 5 1474 48
«  Lecture 4 Video: The Least Upper Bound Property (72 % 4%) By a5 1774 b
«  TA Video: Week 2 Review (60 4 4&)
Quiz 2 and its solution (177 4" 4&)
Lecture 5-6: Complex Numbers; The Principle of Induction
«  Lecture 5 Video: Complex Numbers (67 4 43)
. . . 5 1384 48
«  Lecture 6 Video: The Principle of Induction (71 4 4&) By e85 1674 b
«  TA Video: Week 3 Review (79 % 4&)
Quiz 3 and its solution (88 4~ 43)
Lecture 7-8: Countable/uncountable Set; Cantor Diagonalization, Metric
Space
«  Lecture 7 Video: Countable/Uncountable Set (73 4~ 43)
«  Lecture 8 Video: Cantor Diagonalization, Metric Space (76 ~ ¥R 1494 &
4h) B Y EH 1524 48
«  TA Video: Week 4 Review (49 % 4&)
*  Quiz 4 and its solution (103 4 4&)
Lecture 9-10: Limit Points; Relationship between Open and Closed Sets
+  Lecture 9 Video: Limit Points (72 4~ 4&)
* Lecture 10 Video: Relationship between Open and Closed Sets | g; 314540 4
(73 4 48) B Y 51364 4
«  TA Video: Week 5 Review (40 4~ 43)
*  Quiz 5 and its solution (96 4~ 4&)
Lecture 11-12: Compact Sets; Relationship between Compact, Closed Sets
«  Lecture 11 Video: Compact Sets (70 4 4&)
*+ Lecture 12 Video: Relationship between Compact, Closed Sets | 823 1454 43
(75 » 48) BEYEd 1164 48
«  TA Video: Week 6 Review (44 %~ 43)
Quiz 6 and its solution (72 4~ 43)
Lecture 13-14: Compactness, Heine-Borel Theorem; Connected Sets,
Cantor Sets
«  Lecture 13 Video: Compactness, Heine-Borel Theorem (69 4
&) 5 1324 48
+  Lecture 14 Video: Connected Sets, Cantor Sets (63 4" 4#) Yy 551284 4

«  TA Video: Week 7 Review (36 4~ 43)
*  Quiz 7 and its solution (92 %" 4&)




Lecture 15-16: Convergence of Sequences; Subsequences, Cauchy
Sequences
. «  Lecture 15 Video: Convergence of Sequences (58 4 4&) B3 1260 4
* Lecture 16 Video: Subsequences, Cauchy Sequences (68 4 45) | & % /265 1624 48
«  TA Video: Week 8 Review/Preview (102 4 43)
«  Quiz 8 and its solution (60 4" 4&)
Lecture 17-18: Complete Spaces; Series
«  Lecture 17 Video: Complete Spaces (65 4 43)
. . 5 1364 43
9 «  Lecture 18 Video: Series (71 4" 4&) ) -
. : BV &0 1434048
«  TA Video: Week 9 Review/Preview (83 4 43)
Quiz 9 and its solution (60 4 4&)
Lecture 19-20: Series Convergence Tests; Functions - Limits and
Continuity
0 «  Lecture 19 Video: Series Convergence Tests (62 %" 4&) B3 1260 4
* Lecture 20 Video: Functions - Limits and Continuity (64 » 4&) | £ % ;£ 1394 48
«  TA Video: Week 10 Review/Preview (79 4 4&)
Quiz 10 and its solution (60 4" 4&)
Lecture 21-22: Continuous Functions; Uniform Continuity
«  Lecture 21 Video: Continuous Functions (48 4 4&)
. . o 5 1184 42
11 «  Lecture 22 Video: Uniform Continuity (70 4 4&) —
. . BY F# 138448
«  TAVideo: Week 11 Review/Preview (78 4 43)
Quiz 11 and its solution (60 4" 4&)
Lecture 23-24: Discontinuous Functions; The Derivative, Mean Value
Theorem
«  Lecture 23 Video: Discontinuous Functions (44 4 4&)
12 +  Lecture 24 Video: The Derivative, Mean Value Theorem (65 4 B 1094 &
) BEY Z261375 4
« TA Video: Week 12 Review/Preview (77 %" 4&)
*  Quiz 12 and its solution (60 4 4&)
Lecture 25: Taylor’s Theorem
3 «  Lecture 25 Video: Taylor's Theorem (69 4 4&) #5694 4
+  TA Video: Week 13 Review (32 4 4&) B Y L9020 45
«  Quiz 13 and its solution (60 4 43)
14 | Final Exam FRER1804 45
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