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Gamma Function

Gamma function is defined by the integral
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Plot of the Gamma Function
Gamma function satisfies the recursive properties:
1. Tn+1)=nl'(n) Vn+0,n¢Z"
2. '(n+1)=n! n €N
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Example 1:Find 1. I'(5) 2.1"(7) 3. F<7)

) s
1. I'(5)=4!'=4%x3x2%x1=24
1()-r(he)-3r()- 3
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3. r(i)=ixl r<l>=i\/F

2) " 272"'"\2)7 %
4. Tn+ 1) =nl'(n) = r(n)z_r(n+1)
1
1y I'(—-5+1 1
F(_7)= (_Zi )=_2F(7)=—2\/F
2

(B (D)=r()rl-3) - Zr e

Example 2: Evaluate each of the following integrals

1. fxse‘xdx=1"(5+1)=5!=5><4><3><2><1=120
0
2. ]x\/?e‘xdxzsz e *dx =F(7+ 1)
0 0
3 1 3
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Lletu=2x = du=2dx dx=7
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Beta Function

Beta function is defined by the integral

1
B(m,n) = fxm‘l(l —x)"ldx; n>0m>0
0

Beta function satisfies the recursive properties:
1. The Beta function is symmetric that is : B(m,n) = B(n, m)

rm)rn)
2. Btmn) =+
/2
1
3. j sin?™1 0 cos®™ 1 0do = 7B(m, n)
0

1 5
Example 3: Evaluate 1. B(3,4) 2.B( )

2’2
r)r4 2! x 3!
1. B(3,4) = (F)(7)()= ;
2 X 3! 1

=6><5><4><3!=60

Z_B(i 5>_F(%)F(%)
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https://en.wikipedia.org/wiki/Symmetric_function
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Example 4: Evaluate each of the following integrals
1

1.fx3(1 —x)*dx = B(4,5) =
0

r(4)r() 3!x4!
re) = 8!

B 6 X 4! 1
T 8X7X6X5x%x4 280

/2
2. fsin99c0559d9
0
2m—1=9 == m=5 and 2n—-1=5 n=3
/2
1

f sin® 0 cos® 6 dO = ?3(5,3) =
0

r()r3)  4'xz2 1
2(5+3) 2x7! 210

/2
1
3. f sinxdx : 2m—1=5 = m=3 and 2n—1=0 n=—
0
/2 1
_ 1 1 F(3)F(7) 21w 8
j sin® x dx =7B(3,7)= = I =
0 2r(z)  2xgxgxgVm
Exercises

Evaluate each of the following integrals

1
5 ,-3x
1. jx e >*dx 2. jW(1+x)dx
0 0
1 T/2
3. jxs(l—x)6 dx 4.f cos* x dx
0 0
/2

5.f sin® x cos* x dx
0
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