© Typotex Kiadd

Contents

I_Prefacel 1
|2 Sets, relations, functions| 3
2.1 Sets, relations, functions| . . . . . . ... oo 3
2.1.1 DSets and relationsl . . ... ... ..o 3

2.1.2 Functions . . . . . .. .. .o 5

B2 Exercised . . o oo oo 6
[B__Sets of numbers| 9
BI Realnumbers . . . .. ... ... ... 9
3.1.1  The axiomatic system of real numbers| . . . . . . . .. 9

3.1.2 Natural, whole and rational numbers|f. . . . . . . . .. 11

13.1.3  Upper and lower bound| . . . . .. ... ... ..... 12

13.1.4  Intervals and neighborhoods|. . . . . . . . ... .. .. 13

13.1.5  The powers of real numbers| . . . . . . ... ... ... 14

B2 Exercised . . . o v ovov o 15
3.3  Complex numbers| . . .. .. ... ... ... ... ..., 18
[3.3.1 The concept of complex numbers, operations| . . . . . 18

13.3.2  The trigonometric form of complex numbers|. . . . . . 19

4 Elementary functions| 23
4.1 'The basic properties of real functions|. . . . . .. .. .. ... 23
4.2 Elementary functions|. . . . . . .. ... ..o oL 24
421 Power functions|. . . . . . . .. ... 24

4.2.2  Exponential and logarithmic functions| . . . . . . . .. 28

4.2.3  Trigonometric tunctions and their inverses| . . . . . . . 30

4.2.4  Hyperbolic tunctions and their inverses| . .. .. ... 36

4.2.5  Some peculiar functions| . . . ... ... 40
E3TEXErcisesd - - - o v oo 42

[ Sequences, series| 45

www.interkonyv.hu © |. Farago, A. Havasi, |. Mezei, P. Simon



© Typotex Kiadd

.1 Sequences, series| . . . . . ... ..o 45
p.1.1  The concept and properties of sequences| . . . . . . . . 45

p.1.2 The limit of a sequence| . . . . . . ... .. ... ... 47

BL3 _Serfes . . . v oo e 48

B2 EXercises - - o v v oo 50

55
6.1 Continuity]. . . . . . . . . . .. Lo 55
6.1.1 The concept and properties of a continuous function| . 55

16.1.2  The relationship between continuity and the operations| 56

6.1.3  The properties of continuous functions on intervals| . . 57

B2 Exercised . ... .. ... 58
[z_Limit of a function| 61
[f1 Timitofafunction] . . . . . . . . . .. ... ... ... ... 61
[7.1.1  Finite limit at a finite point| . . . . . . . ... .. ... 61

[7.1.2  Limit at infinity, infinite limitf . . . . . . .. ... ... 63

[(13 Onesidedlimit] . . . ... ... ... ... ....... 65

M2 Exercised . . . o oo oo 68

[ Differentiability] 69
8.1 Difterentiability| . . . . . . ... ... . oo 69
I8.1.1  The concept of derivative and its geometric meaning| . 69

18.1.2  Derivatives of the elementary tunctions, differentiation |

[ rules| . . ... 72
I8.1.3  The relationship between the derivative and the prop- |

[ erties of the functionl . . . . . . . . . ... .. ..... 74
8.1.4  Multiple derivatives and the Taylor polynomiall . . . . 76

8.1.5 T’Hospital’'srulel . . . . ... ... ... .. ... ... 78

B2 Exercised . ... ... ... ... 79

[9 Integrability, integration| 83
9.1 Integration| . . . ... ... ... ... ... ... ... .. 83
9.1.1 The concept and geometric meaning of the Riemann |

| integral]l . . .. ... oo 83
9.1.2  Relationship between the Riemann integral and the op- |

[ erations . . . . ... .. o 86
9.1.3 Newton-lLeibniz formulal. . . . . . ... ... ... .. 87

9.1.4  Primitive tunctionsl . . . . . . . . . . ... 90

9.1.5 The applications of integrals| . . . ... .. ... ... 91

9.1.6  Fourier seriesl . . . . . . . ... ... .. 99

9.1.7  Improper integrals| . . . . . . ... ... ... 101

9.2 FExercised . .. ... ... ... 102

ii

www.interkonyv.hu © |. Farago, A. Havasi, |. Mezei, P. Simon



[LO Sequences and series of functions|
110.1 Sequences and series of functions| . . . . . . . ... ... ...

{13 Line integrals|
[13.1 Lineintegrals| . . . . ... .. ... ... .
|113.1.1 The concept and properties of line integrall . . . . . .

[14 Differential equations|
[14.1 Differential equations|. . . . . . . . .. ... oL
114.1.1 Basic concepts| . . . ... ... ... ... ... ...,
|14.1.2 Separable differential equations| . . . . . . . ... ...
[14.1.3 Application| . . . . . . .. ..o

[L5 Integration of multivariable functions|
115.1 Multiple integrals|. . . . . . . ... ... ... ... ... .
[15.1.1 The concept of multiple integrall . . . . .. ... ...
|15.1.2 Integration on rectangular and normal domains| . . . .
|15.1.3 The transformation of integrals| . . . . . . . ... ...

|16 Vector analysis|
116.1 Vector analysis| . . . . . . ... ... .. oL

iii

www.interkonyv.hu

© Typotex Kiadd

107
107
107
112
113
115

119
119
119
121
124
126

129
129
129
131
134
135
136

145
145
145
148
151

153
153
153
154
155
156

159
159
159
160
163

165

© |. Farago, A. Havasi, |. Mezei, P. Simon



© Typotex Kiadd

116.1.1 Space curves| . . . . . . . . ... 165

.......................... 170

116.1.3 The nabla symbol| . . . . .. ... ... ... ... 175

[16.1.4 Theorems for integral transforms| . . . . . .. ... .. 176

ME2 EXercisesd - - - o v v oo 177
iv

www.interkonyv.hu © |. Farago, A. Havasi, |. Mezei, P. Simon





