THE GAMMA FUNCTION

Definition: I'(n) = [t"le7'dt n>0
0
Recursion Formula: T'(n+ 1) = nl'(n)
Fn+1)=n! ifn=0,1,2,...where 0! =1
For n < 0 the gamma function can be defined by using

l—v(n) — F(n’j—l)

Graph:
S| T
U T T T T
B 4 -
RIEE
L 2 -
L 1 _
-5
P*S*Z -1 —ll 2 3 4 5_ .
) _
-3 |
L —4 _
| _SI 1 1 |
Special Values: r1/2)=+n
T(m+1/2) = 1'3'5"2;;2"1_1)\/5 m=1,2,3,...
(=1)m2"ym
r(— 1/2) = =1,2,3,...
(—m+1/2) 1.3.52m—1) m=1,2,3,
Definition:
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ﬁ = xe’* ﬁ {(1 + %) e”‘/”’}

This is an infinite product representation for the gamma function where y is Euler’s constant.
Properties:

(1) :/ e Inxdx = —y
0

I(x) 1 1 1 1 1 1
() ‘“(r;)+(z‘x+1)+--~+(rm>+“'

M(x+1)=+2rxx"e™ 1+1+ ! 159 +
Yl = varaxe 12x " 288x2 51,840

This is called Stirling’s asymprotic series.

A-83



1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24

['(n)
1.00000
99433
.98884
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Values of ['(n) = [~ e=*x"dx;

n
1.25
1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38
1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49

I'(n)

90640
90440
90250
90072
.89904
.89747
.89600
89464
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.89222
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n
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T(n+1) =ul'(n)

['(n)
.88623
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.88704
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I'(n)
91906
92137
92376
92623
92877
93138
.93408
93685
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