
CBCS: 2019-2020                                               F. Y. B. Sc.                         Mathematics 
 

Savitribai Phule Pune University Page 6 
 

 Unit 4: Textbook 3: Chapter 1: Sec 1 to 10. 
 
Reference Books: 

1.  Textbook of Algebra, S. K. Shah and S. C. Garg, Vikas Publishing House Pvt.  
 Ltd. Edition 2017. 
2.  Introduction to Real Analysis by R.G. Bartle and D.R.  Sherbert,John Wiley and 
 Sons Inc, Fourth Edition. 

 

 
MT 112: CALCULUS - I 

 
 Unit 1:  Real Numbers                                                                     (06 Lectures) 
 1.1  The Algebriac and Order Properties of R:  
 Algebraic properties of R, Order properties of R,   Well-Ordering Property of N.    
 Arithmetic mean-Geometric mean inequality, Bernoulli’s inequality.  
 (Revision: essential properties should be revised with illustrative  
 examples) 
1.2 Absolute Value and the Real Line:  
 Absolute value function and its properties, triangle inequality and  its 
 consequences,   neighborhood of a point on real line. 
1.3 The Completeness Property of R:  
 Definitions of Upper bound, Lower bound, supremum, infimum of   subsets of   
 R, completeness property of R.        
1.4    Applications of the Supremum Property: 
 Archimedean property and its consequences, The density theorem (without  
 proof). 
 
Unit 2. Sequences                                                                            (10 Lectures) 
2.1    Sequences and Their Limits:  
 Definition and examples of sequences of real numbers, Definition of limit of  
 sequence  and uniqueness of limit, Examples on limit of sequence. 
2.2    Limits Theorems:  
 Definition of bounded sequence, Every convergent sequence is bounded,  
 Algebra of limits. 
2.3   Monotone Sequences: 
 Definition and examples of monotone sequences, Monotone convergence 
 theorem and examples. 
2.4   Subsequences and Bolzano -Wierstrass Theorem:  
 Definition of subsequence and examples, Divergence criteria, Monotone  
 Subsequence theorem (without proof), Bolzano -Wierstrass theorem (first 
 proof). 
 
Unit 3. Limits                                                                                  (08  lectures)                                                                

3.1  Functions and their Graphs: 
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 Functions, domain and range, graphs of functions, representing a function 
 numerically, Vertical line test, Piecewise defined functions, increasing and 
 decreasing functions, even and odd functions symmetry, common functions 
3.2  Limits of Functions:  
 Definition of cluster point and examples, definition of limit of a function,  
sequential  criterion for limits, divergence criteria. 
3.3  Limit Theorems:  
 Algebra of limits (proofs using sequential criterion) ,Squeeze theoerem. 
3.4 Some extension of limit concepts: 
 one-sided limits, infinite limits  (without   proof) . 
 
Unit 4:  Continuity                                                                            (12 lectures) 

4.1  Continuous Functions: 
 Definition of continuous function at a point , sequential criterion for continuity, 
 Divergence criterion, combination of continuous functions. 

4.2  Continuous Functions on Intervals:  
 Properties of continuous functions on an interval, Boundedness theorem        
 (without proof), The minimum -maximum theorem(without proof), Location of root 
 theorem (Without proof), Bolzano's   intermediate value theorem. Continuous 
 function maps closed bounded interval to closed bounded interval, Preservation 
 of interval theorem.         

 
Textbook Books: 
1.  Introduction to Real Analysis by R.G. Bartle and D.R.  Sherbert, John Wiley 
 and Sons Inc, Fourth Edition. 
 Unit 1: Chapter 2: Sec 2.1 (2.1.1 to 2.1.13), Sec. 2.2(2.2.1 to 2.2.9), 2.3, 
 2.4(2.4.1, 2.4.3 to 2.4.6, 2.4.8, 2.4.9). 
 Unit 2:  Chapter 3: Sec. 3.1(3.1.1 to 3.1.7, 3.1.10, 3.1.11), Sec. 3.2(3.2.1 to 
 3.2.11), Sec. 3.3(3.3.1, 3.3.4), Sec. 3.4 (3.4.1 to 3.4.3, 3.4.5 to 3.4.8). 
 Unit 3: Chapter 4: Sec. 4.1(4.1.1, 4.1.3 to 4.1.9), Sec. 4.2(4.2.1 to 4.2.8), Sec. 
 4.3  (4.3.1 to 4.3.9). 
  Unit 4:   Chapter 5: Sec. 5.1, Sec. 5.2, Sec 5.3 ( 5.3.1 to 5.3.5, 5.3.7 to 5.3.10). 
 
2. Thomas Calculus, Thirteenth edition, Pearson Publication. 

Unit 3: Text book-2:  Chapter 1: Sec. 1.1. 
 
Reference books: 

1 Introduction to Real analysis, William F.Trench, Free edition, 2010. 
2 Calculus of a single variable  Ron Larson , Bruce Edwards, tenth edition. 
3 Elementary Analysis, The Theory of Calculus, Kenneth A. Ross, Springer 

Publication, second edition. 
4 Calculus and its Applications, Marvin L. Bittinger, David J. Ellenbogen and 

Scott A. Surgent, Addison Wesley, tenth edition. 
 
 
    


