Appendix – A
Basic Results

1. f(x) = |x| is defined as

  |x| = 0 if x = 0

       = x if x > 0

       = -x if x < 0

2. If b > 0 and b ( 1, then for positive values of x the logarithm to the base b of x is denoted by logbx. If b = 10, logarithms are called common logarithms If b = e ( 2. 718282 (( means approximately) then logarithms are called natural logarithms

f(x) = log10x or f (x) = log ex is called the logarithm function.
 logex is often denoted by lnx or ln|x|.

y = ex if and only if (equivalent to) x = ln y if y > 0 and x is any real number. f (x) = ex is called the exponential function.
(a) ln (x.y)=ln x + ln y

(b) ln 
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(c) ln 
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(d) ln 
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(e) ex+y = ex ey
(f) ln (ex) = x for all real values of x

(g) eln x = x for x > 0

(h) ln 1 = 0, ln e = 1, 
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3. The Heaviside function is defined by 

[image: image5.wmf]î

í

ì

³

<

=

0

t

for

1

0

t

for

0

)

t

(

H


Figure A–1 Heaviside function

Oliver Heaviside (1850-1925) was an English electrical engineer who did much to introduce Laplace transform methods into engineering fields.
The Heaviside function shifted a to the right denoted by H(t – a) is defined as
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H(t – a) models a flat signal of magnitude 1, turned off unit time t = a and then switched on.
Figure A–2  A shifted Heaviside function

4.
Haar function is defined as
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Figure A–3 Haar function


Haar function is the simplest example of 'Wavelets an emerging field of science and technology.

5.
The quadratic Formula

The solution of the quadratic equation


 ax2 + bx + c = 0 is

x = 
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6. The Binomial Formula
(i) (x+y)n = xn + nxn-1y + 
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(ii)  (x-y)n = xn - nxn-1y + 
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7. Integration by Parts
Let u = f(x), du = f'(x)dx, v = G(x), dv = G'(x)dx = g(x)dx.

Then
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If G(x) is an anti-derivative of a function g(x) and f(x) is a differentiable function, then the formula for integration by parts can be written as
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8. Integration Formulas
1. 
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2. 
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10. 
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11. 
[image: image26.wmf]ò

+

=

C

)

u

tan

u

(sec

ln

du

u

sec


12. 
[image: image27.wmf]ò

+

-

=

C

)

u

cot

u

(csc

ln

du

u

csc


13. 
[image: image28.wmf]ò

+

=

C

u

tan

du

u

sec

2


14. 
[image: image29.wmf]ò

+

-

=

C

u

cot

du

u

csc

2


15. 
[image: image30.wmf]ò

+

=

C

u

sec

du

u

tan

u

sec


16. 
[image: image31.wmf]ò

+

-

=

C

u

csc

du

u

cot

u

csc


17. 
[image: image32.wmf]ò

+

=

-

C

a

u

sin

Arc

u

a

du

2

2


18. 
[image: image33.wmf]ò

+

=

+

C

a

u

sin

Arc

a

l

u

a

du

2

2


19. 
[image: image34.wmf]ò

+

±

+

=

±

C

a

u

u

ln(

a

u

du

2

2

2

2


20. 
[image: image35.wmf]ò

+

-

+

=

-

C

u

a

u

a

ln

a

2

l

u

a

du

2

2


21. 
[image: image36.wmf]ò

+

-

=

C

u

cos

u

u

sin

du

u

sin

u


22. 
[image: image37.wmf]ò

+

+

=

C

u

sin

u

u

cos

du

u

cos

u


23. 
[image: image38.wmf]ò

+

ú

û

ù

ê

ë

é

+

-

+

=

+

C

)

1

n

(

1

1

n

u

ln

u

du

u

ln

u

2

1

n

n


24. 
[image: image39.wmf]ò

+

-

=

C

u

2

sin

4

1

u

2

l

du

u

sin

2


25. 
[image: image40.wmf]ò

+

+

=

C

u

2

sin

4

1

u

2

l

du

u

cos

2


26. 
[image: image41.wmf]ò

+

-

=

C

u

u

tan

du

u

tan

2


27. 
[image: image42.wmf]ò

+

ò

-

=

C

du

v

uv

dv

u


Appendix – B

Complex number and functions
1.
A complex number z is any number of the form z = ( + i(, where ( and ( are real numbers and 
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. The real number ( is called the real part of complex number z and ( is called the imaginary part of z. If ( = 0 then z is called a pure real number and if ( = 0 z is called a pure imaginary number.
    
Two complex numbers ( + i( and ( + i( are called equal if ( = ( and   ( = (.
 
[image: image44.wmf]z

 = ( - i( is called the complex conjugate of z.

Let z1 = ( + i( and z2 = (+i( then

z1 + z2 = ((+() + i(( + ()

z1 z2 = ((+i() ((+ i()

          = (( -(( + i(((+(()
z1 – z2 = ((+() - i(( + ()
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|z| = ((2 + (2)1/2, where z = (+i(
2.
Exponential Function


ez = 
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(a) e0 = 0

(b) ez+w = ezew for all complex z and w

(c) ez ( 0 for all z

(d) e-z = 
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(e) If z is real, then ez is real and ez > 0.

(f) (Euler's formula ) If y is real, then
eiy = cos y +isin y

(g) If z = x + iy, then

ez = ex cos y + iex sin y

(h) ez is periodic with period 2n ( i for any integer n.

(i) For every complex number z,
eiz = cos z + i sin z

cos z = i 
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sin z = 
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3.
The Complex Logarithm

Each nonzero complex number has infinitely many logarithms given by

log z = ln |z| + i arg z, where arguments of z are arg z = ( = tan-1 
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