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Gamma Function

Gamma function is defined by the integral
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Plot of the gamma function
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Gamma function satisfies the recursive properties:
1. '(n+1)=nl'(n) Vn+0,n¢Z
2. '(n+1)=n! n €N
1
3. r(5)=vr
2
xP~1 T
4. dx =T'(p)l'(1—p) = ; 0<p<l1
| Fdr=rera-n =50 0<p
0
3 5
Example 1:Find 1. I'(5) 2.1"(7) 3. F(7)

wr(-3) sr@)rG)

1. T(5)=4'=4x3%x2x%x1=24

r(3)r(h) =)=
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(-2 r()- 2

4, T'(n+1)=nl(n) ©» TI'(n)=

2 1 2
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5. r(—)r(—)=r(—)r(1——)= = =V2n
A A V)
Example 2: Evaluate each of the following integrals
1. jx\/?e‘xdx = ] x2 e ¥dx = F<7+ 1)
0 0
3 1 3

= dx =2yd = d _dx
X = = —
yey y 24/x

e‘yzd joe‘x dx 1 ‘ _% —xg
rdy= | o= x e
Y 0 2V 0

3.f t5/2 e~t/2d¢
0

Let t/2=x = t=2x = dt=2dx and t%/2 = 25/2x5/2 = 4~/2 x5/2

(e0)

r 5 5
f £5/2 o=t/2qt = f 42 x5/2 e=*2dx = 8V2 T (7 + 1) = 8vV2 x - X
0
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dx x2/3
v s T
F /31 i 21
:f 1+x dx:sin%:ﬁ

Example 3:If Azf e~2"/%4nr?dr = 1,show that A = -
Ta,

0
Azj e~ 2/ WAnr2dr =1 47‘[A2f e~2r/or2dy =1
0 0

To find the value of j e~ 21/aoy2 gy
0

a a Ao\ 2
Let 2r/a,=x r=70x = dr=70dx and r2=(70) x?
—21/A042 Jor — -x (20 20
je oredr je (2) X" dx
0 0
_ (%o ’ X2 Ju — ;
= (7) fe xdx (7) r3)
0
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= (3) x2=
ay® 1 1
ATA?——=1 B A=— A=
4 ma, Ta,3
Exercises
Evaluate each of the following integrals
(00] oo i (00) 1
1. fx6 e 3%dx Z.f 2t7 et dt 3. fﬁdx
. . . x(1+x)
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