
Contents

1 Elementary topological notions and relations between them 9
1.1 Elementary properties of multivariable functions............................................................................ 9
1.2 Limit of function of multiple variables............................................................................................... 12
1.3 Continuity of function of multiple variables..................................................................................... 25
1.4 Elementary topological theorems..................................................................................................... 28

2 Differential calculus 31
2.1 Partial derivatives and its alternatives............................................................................................... 31
2.2 Basics of vector calculus..................................................................................................................... 40
2.3 Total differential.................................................................................................................................. 43

3 Sequences and series of function of multiple variables 55
3.1 Sequences of multivariable functions............................................................................................... 55
3.2 Series of functions of multiple variables........................................................................................... 60
3.3 Power series of multiple variables..................................................................................................... 64

4 Theory of Taylor series and expansions 69
4.1 Taylor and Maclaurin series.............................................................................................................. 69
4.2 Polynomial approximations of functions........................................................................................... 71

5 Theory of implicit functions 79
5.1 Functions defined implicitly by equation ........................................................................................ 79
5.2 Functions defined implicitly by a system of equations .................................................................. 85

6 Regular transformations of partial differential expressions 97
6.1 Change of variables........................................................................................................................... 97
6.2 Linear and curvilinear coordinate systems............................................................................................108

7 Introduction to the theory of partial differential equations 117
7.1 Second order partial differential equations .........................................................................................117
7.2 Transformations of second order partial differential equations...........................................................119
7.3 Quasi-partial differential equations..................................................................................................... 123
7.4 Second order partial differential equations for functions of two variables......................................... 125
7.5 Second order partial differential equations with constant coefficients............................................ 133
7.6 Higher order partial differential equations............................................................................................139

8 Extrema of functions of multiple variables 143
8.1 Local extrema........................................................................................................................................ 143
8.2 Constrained local extrema.....................................................................................................................148
8.3 Global extrema........................................................................................................................................153



CONTENTS

9 Riemann integral
9.1 Riemann integral over a higher dimensional interval...............................................................
9.2 Riemann integral over generic set...............................................................................................
9.3 Properties of Riemann integral ..................................................................................................

10 Line integral
10.1 Curves...........................................................................................................................................
10.2 Line integral..................................................................................................................................

159
159
165
166

183
183
187

11 Surface integral 199
11.1 Two-dimensional surfaces in three-dimensional space........................................................................... 199
11.2 Surface integrals..................................................................................................................................... 203
11.3 Integral theorems in theory of surface integrals................................................................................... 208

12 Exercise problems 211
12.1 Problem statements............................................................................................................................... 211
12.2 Solutions.................................................................................................................................................. 251


