Math 1l Lecture Five: Differential Equation Asst. Lec. Hiba M. Atta

2- Euler Beta Function B(x,y):-

Beta Function is a function of two parameters (variables). It is used in
statistics applications.

Bxy) = [y 11— tdt  xy>0

Beta Function can be represented in term of Gamma function: -

_I'x) I'(y)
B(x,y) = Tty

* Bixy) =By, x)

e B(x,y) =2 fo% (sin8)?*1 (cos6)?Y~1 do

tx—l

00)
e B(x,y) = fo o dt

EX: prove that: fo? (sin 8)?*71 (cos 0)2V"1 do = %B(X, y)
Sol:
General formis B(x,y) = fol @ -ttt

Lett = sin02=>sinf =Vt .1—t=1-—sinf? = cosh?

dt = 2 sin 0 cosf db cosf =v1—t
1
cos 0 df =— -
1 1
costG—Eﬁ dt

51



Math 1l Lecture Five: Differential Equation Asst. Lec. Hiba M. Atta

1 _1
c059d0=5 t 2 dt

1
1t 2
do = — dt
2 cos @
_1
do =1 L2 qt
2 V1=t
T

JZ (sin8)?*71 . (cos0)?Y~1 do
0

We have sin 6 =/t

cosf =v1—t
Therefore,
1
1. r2x—1 2y-1 1 t2
LGOI -2l S = dt

2

=l w7 .a-07.k Z ar

_1 1 o oy-1 g, 1
=Ly -0 de = 2B0oy)

o0 tx—l

1
EX: prove that: fo (1+0)<+Y dt = EB(X;Y)

Sol:

Letz = —— odt =
1+t

T = (12 _yx-1
"I_fo (1—2) T+ T (1-2)? dz

U=y
=

fl Z . 1 1 y
0 (1 —Z ) .(w)xﬂ/ .(1 — 7)? ‘
— Z
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1
J (2)* 11 —-2)"%D (1-2)*Y (1 -2)"2%dz
0

1
I=j (2)* 11 -2t dz
0

rx I'y)

I=Bxy) = T +y)

tx—l

0 1
o o 4t = 2B0Y)

EX: Evaluate: I = foz x. V8 —x3 dx

Sol:

-2

1
Letx3 = 8t 2 x = i/@i:s_:>d><=3i t3 dt

1 -2
I=[f 2t3 Y8(1—-0).=t5 dt
-2

2
I=j 263 3\/_(1—t)3 g tFdt
0
—f 1—t)3 dt

j t* 1. 1-t)Yldt
0

From general integral

1
Xx—1l=—-—— s x=
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8
3

EX: Evaluate: | = [2 (tanx) *? dx

Sol:

T i 3.2
[ = (2 (sinx) d

X
0 (cosx) 32

)
= j (sin) 32 . (cos) 732 dx
0

o
2 1

JZ (sin@)?*71 (cos0)?Y~1do = EB (x,y)
0

From general integral of trigonometric function
2x—1=32 =2x=21
2y—1=-322y=-11
x+y=21+(-11)=1
re.ur(-1.1)
1

-2 (2.1 11)—1
=z pl-1h =5
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Evaluate: I = [2+/sing df
Sol:

T
2 1

jZ (sin8)?*71 (cos 6)2Y"1 do = EB (x,y)
0

7 1
I =j (sine)z (cos o) do
0

M lmt Bxoo
X = .X'—4
2y —1=02y =—
N 3 1 5
X = — —_ = -
y 2 4
1 /3 1)
2 (4’2
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5pecna| Funclivia Tatarial Shce{:

OGQMMAFMWQW
Ao Find..[(5.2).. F(_w F(z/ ';) ,mq,s-)

- Ansver: '32.5?2! I T L | U7 2 AR 00
2.. Evaluate %Q' QLWMOMIM%M': - 50 T

SR W, Lo e )
m,.J(..X+,J2 ;XO[ AN $ __,J_' +1 C j[ﬂ('% avtsv',-[-'-(zl
s 2 d f @XdX QS5 F( )

Befa Func{-\?m Eva VLaEC 4\4& -;:Uuaujlv\ﬂ ..\n’rejm\s,g ..............

56



