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● 2018.05 - 2019.08 Software Engineer  
○ Health industry tech company web and mobile app development 

● 2019.09 - 2020.05 Research assistant       
○ Open patent data scraping and trend modelling 

● 2020.07 - present Data Science developer 
○ Threat Intelligence research and big data processing 
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Course Overview 

Unit 1: Logic, sets, notation, definitions, and proofs 
Unit 2: Limits and continuity 
Unit 3: Derivatives 
Unit 4: Transcendental functions 
 
 
Unit 5: The Mean Value Theorem and its applications 
Unit 6: Applications of limits and derivatives 
Unit 7: The definition of integral 
Unit 8: The Fundamental Theorem of Calculus 
Unit 9: Integration methods 
Unit 10: Applications of the integral 
Unit 11: Sequences 
Unit 12: Improper integrals 
Unit 13: Series 
Unit 14: Power series and Taylor series 
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如何选择大一数学基础课？ 
 
 
●    MAT133Y1 - ‘Calculus and linear algebra for commerce’. (一般只有商科学生选, min 70% for Stats 
Minor) 
●    MAT135H1 + MAT136H1 - ‘Calculus 1 + Calculus 2’ (the default course for most science students, 注重
计算和应用，没有证明) 
●    MAT137Y1 - ‘Calculus with proofs’, including an introduction to proofs and abstraction（注重培养数学
思想和证明，会比 135和 136难） 
●    MAT157Y1 - ‘Analysis I’, intended for math specialists.（纯数学，少计算，多证明，和 137比起来更
抽象，想学数学 specialist或者其他领域和数学结合的 specialist的同学可以选） 
 
 
 
注意：可以选比专业要求更难的数学课, 但不能选更简单的  
 
例如 life-sci可选 mat137，但不可选 mat133 
对于 stats，computer science，推荐选 135+136/137 
对于想要继续读 math的同学，推荐 137/157 
 
 
建议想学 237的同学选 137！ 
 
 
 
重要的时间节点： 
 
Sept 22.2021： DDL for 修改或添加课程 
Feb 21.2022： DDL for drop class 
 
考试时间（5次）： 
Term test1：Oct 21.2021 
Term test2：Dec 3.2021 
Term test3：Feb 3.2021 
Term test4：Mar 17.2021 
+ Final 
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课程构成 
 

 
 
Note：8 个作业取 best 6/8，4个考试取 best 3/4 
 
注意：PS的难度随课程时间推移逐渐增加，test 如果 online，PS比重增加 
 
非常宽松的评分要求意味着： 

1. 要认真对待每一次 PS和考试 
2. 不要掉队，紧跟学习节奏 
3. 不要作弊！不要作弊！不要作弊！ 

 
时间分配： 

 
课前看视频（1h+）+ Lectures（3h）+ PS（3小时+）+ Tutorial（1h）+ Studying（2h） 
 
注意：PS主要为证明题，但考试也有 computation problem，这些题需要自己去练 
 
Tips：教授会发 practice problem，练习计算题；多看看 Piazza，教授和 TA会解答 
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Set 
 
Definition: 
 
 A set is any collection of well-defined and distinct objects. 
  
 The order of objects does not matter. eg. {2, 3, 8} and {3, 8, 2} are equivalent 
 
 
Notation: 
 
	2 ∈ {2, 3, 8}		 				5 ∉ {2, 3, 8}									{2, 3} ⊆ {2, 3, 8}									{1, 2, 3} 	⊈ 	 {2, 3, 8}	
	
set	builder:	
	 	
	 𝐴 = 	 {𝑥 ∈ ℝ	|	𝑥	𝑖𝑠	𝑒𝑣𝑒𝑛}	=	The	set	of	all	real	numbers	x	such	that	x	is	even	
	

	
	
	
 
	
	
	
	
	
Intervals:	
	
closed	interval	-	[a,	b]	
open	interval	-	(a,	b)	
half-open	interval	-	[a,	b),	(a,	b]	
unbounded:	(−∞, 𝑎), (𝑎,∞)	
	
Writing	in	set	notation:	
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Logic	
	
Definition: 
 
P(x) is a proposition if it has a truth value associated to it 
 
Quantifiers: 

1) Universal quantifier ∀ 
2) Existential quantifier  ∃ 

 
Conditional statements: 
                        P -> Q means 

	
注意：Quantifier前后顺序很重要！有些情况不能改变！ 
 
Negation： 
 

  
 
** 当括号前有 negation，拆开括号后∀变成∃，∩变成∪，P(x)变成¬𝑷(𝒙) 
 
What is ¬(∀x ∈ ℝ, ∃y ∈ A	s. t. x > y!)? 
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Implication and Truth Table:  
 
P -> Q  
 
 
 
 
 
 
 
 
 
Q -> P 
 
 
 
 
 
 
 
 
 
 
P <-> Q 
 
 
 
 
 
 
 
 
 
 
Converse vs Inverse vs Contrapositive 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

10 COPYRIGHT © Talent Education 

证明思路： 
 

a. 直接证明(运用 definition) 
 

思路：Formalize成数学语言，搞清楚 assumption和 conclusion，写明WTS， 
∀𝑥 ∈ ℝ，写 Let 𝑥 ∈ ℝ   
∃𝑥 ∈ ℝ，写 Take 𝑥 =	? 
𝑃 → 	𝑄，写 Assume P, WTS写 Q 

  如果推不下去，看看有什么条件没用吗? 
 
 
 
   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

11 COPYRIGHT © Talent Education 

b. Prove by contraposition 
原命题如果不好证明，则使用 contrapositive，多用于 conditional statement的证明 
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c. Prove by contradiction 
 
一般 negate结论，然后推导出与假设矛盾的地方 

 
 
 
Example: Prove that if x is a multiple of 6, then x is a multiple of 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

d. Prove by induction 
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Example: Prove by induction that for every positive integer n, the number 5!" + 11 is a multiple of 12. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary： 
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Problem set 
 
可能是 137中最劝退的部分，难度逐年增加（individual or group 1-2人） 
 
一般 2-4题，需要花费大量时间 
 
2021 Winter PS10 
 

 

 
 

 
 
 



 
 

 
 

15 COPYRIGHT © Talent Education 

Tests 
 
Solutions, marking, and regrades 

• Part A is a Quercus quiz. 

o Once it is over, you can see the answers you submitted and the answer key on Quercus. 

o The quiz is marked automatically. There are no regrades. If you do not understand one of the 
questions, use Piazza or office hours. 
For multiple-choice questions, every correct answer you select adds points, but every incorrect answer 
you select subtracts points (although the minimum score is 0 on each question). It is possible to select 
some correct answers and still get 0 on a question. 

• Part B (long answer) is on Quercus. 

o After the test, we will post sample solutions and lists of common errors below. 

o If you want to request a regrade, follow same instructions as for assignments. 

• Coverage: Test X will include Units xx-xx. To prepare: 

o Re-watch the videos 

o Solve all the practice problems 

o Review class questions and homework assignments 

• Structure: Test X will have two parts: 

o Part A (90 minutes): a quiz on Quercus. Some questions will be multiple choice; other questions will 
require a numerical answer. 

o Part B (120 minutes): long-answer questions (mostly proofs) on Crowdmark. 

o If this were a regular in-person test, we would give you only 60 minutes for each part. That is how 
long we think it should actually take you. We are giving you additional time to accommodate for any 
possible technical problems you may have, and to give you time to scan and upload to Crowdmark. If 
you choose to leave uploading for the last minute and don't complete it on time, that was your choice. 
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相比 PS，反而比较简单 
• Part A，多为计算题（填空或选择，考察计算能力，必须写过程） 
• Part B，2-3题证明题（多考察 definition和数学思维） 
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