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1.2 Special functions 
[bookmark: _GoBack]Special functions are particular mathematical functions that have more or less established names and notations due to their importance in mathematical analysis, functional analysis, geometry, physics, or other applications.                       
1.2.1. Types of Special Function 
 Gamma Function 
 Unit Impulse function (The Dirac Delta Function) 
 The Unit Step Function (Heaviside Function) 
[bookmark: _Hlk177464514]1.2.1.1. Gamma Function 
The Gamma function is defined by:
[bookmark: _Hlk177423747]
Methods for solving the gamma function 
[bookmark: _Hlk177426207]if the coefficient is positive number 
If the coefficient is a positive fraction 
 If the coefficient is a negative fraction 
Examples:
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Examples 1:
Solution//
   
2)
3) New limits: x=0 t=0
                 : x= t=
4) 
Examples 2:
Solution//
   
2)
3) New limits: x=0 t=0
                 : x= t=
4) 
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1.2.1.2. Unit Step Function (Heaviside Function) 
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1.2.1.3. Unit Impulse Function (Dirac delta function)
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Example. Sketch the graph of the function f(t)=1-U(t)
)
Sol.

f(t):l—{o t<c_ {1 t<c

c=0

1, t=zc 0 t=>c = 0
Example. Sketch the graph of the function

¥= (1-3) ua(t) - (t-2) us(t) on the interval > 0

(t=3)1-(t-2)0, 2<t<3={t-3 2<t<3

(t—3)0—(t—-2)0, t<2 0 t<2
y=
(t—3)1-(t-2)1, t>3 -1 t>3 -1
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Dirac delta function (3 function), also known as the unit impulse symbol-is a generalized function or
distribution over the real numbers, whose value is zero everywhere except at zero, and whose integral
over the entire real line is equal to one.
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Properties of the Dirac Delta Function

[5 8(dx=1

8(x) = :—xu(x), where u(x)is the unit step function
J2,8(960) fG)dx = 5(9(x)) = Bifos

15, 6(0f (x)dx = £(0)

I, f@8(x - x)dx = f(x))
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Example . solve

fﬂ (x* — x)e*dx

Sol.

g =x*—x,0' () =3x"~1

g =x(x?-D=x(x+Dx-1) ,x=0x=-Lx;=1
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The unit step function, u(t), is defined as That s, u is a function of time t, and u has value zero at all
points to the left of the origin and is equal to one on the right of the origin. It is defined as:
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The displaced unit step function U(t-c) is defined as :

0, t<
U(tfc):{l t>c£

Effects of the unit step function

The graph of f(t) = t? as shown
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Fort <2u(t—2)=0~u(t—2).t>=0.t>=0

t=2ut-2)=1~u(t-2).t2=1.t2= ¢*

Example . Sketch the graph of the following functions for t> 0
a)f(t) = et

b) f(t) = u(t—c).e”*

©) f(t) = u(t—c).e"®9

d) f(t) = et {u(t—1) —u(t—2)}




