pts der BT
15 <IAT ITHI

(Beeta and Gamma Functions)

15.1 @ET Bed T AR &1 S2H THIHd (Beta Function or Euler’s First Integral)
e e Il m-1 (1 _x)"~1 dx, 5@ m >0, n>oaﬁaﬁawaﬁ'ﬁ%am3@3(m, n)

mﬁ(mn)(@am,n)ﬁﬁaﬁﬁﬁmm%l
3713 B (m,n) = [1 m = 1(1 x) - 1derIETm>0 n>0

15.2 MM Be 9T JTeR 31 & '\'ﬂﬁﬁ (Gamma Functions or Euler’'s Secand Integral)
fafeea v [ e "‘1dxn>oﬁmm¢aﬁﬁﬁ%lsﬁrn (e ) @ e

S R s =0 e x" Tl dx [2019(S)]

15. 3 R & 311Urf5fﬂ 3] WEEC‘LUT o (|mportant Properties Based on Definitions)
1. @ ri=1 G (@TI@+1)=nln,n>0 (b) [(n+1)=n! gTeeR guTieh 81

2. @ J sin2™~1 0, cos®" ! odo=_Lrmmn
_2F(m+ n)
l_.(p + 1) I,(q+ 1)
(i) J s1np 0 cos? de 2 2 J
| 2 r&}tﬁ .
3. aft n W= Tnﬁ% r . L - [2006]
(1) F(n) rA-n)=—2=>—- (0<n <1 () TA-n) TA+n)= ."“ (0O<n<1
Il n1r , ' Sin nw
4. ﬁ;{[vﬁgsr G 'm I‘(m+;) Z‘F r(zm)
2
n-1
G . r2r3p4 p(n-1)_@m 2
_ n n n - n nt/2
: i I'n ‘ ! 1)y
5. (i) J e_k-yy"_ldy =— @) I'm =J (10g—) dy
0 _ k" 0 Y
. = m-1 ®© -1
6. () PB(m n)= o =f %
0(1+x)m+” o I+x)m* ™"

I
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- e ¥ g MY @@ T
& aIiE g
1. F(—l) H A e—
2 (d) 18 T
(@) 2n (b) Vx () ~2Jn ;
2. A m>0,n>0d pOm n) = n+l
> 5 d_x
(a) J'::)xm—l(l_x)n—ldx (b) I]bxm+1(1_x) .
© [ox™ 1 —x)"+dx (d) FrE T
3._qﬁm>0,n>0ﬁ3(m,n)= _ S|
@ [2—x"" 4 ) [y — e
(1+x)m+n (1+X)
m-1 . .
© 3 —X  dx (d) ®1E T
(1+x)m+n
4. 3/2 sin 0. cos? 0d0 =
r(p+ljl_(q+lj -,
2 2 ‘Ip :
( S b) -
2 2l_(p+q+2) | ®) 26(p + Q)
- i
@ Hp-DIg-D ) = T
2'(p+q-1) g i
5. AR n>0dWIn=" E TR T | N
(‘a) J'goe—xxn—ldx - (b) J-;Oexxn—ldx' ’ (C) I](-)e—xxn—ldx (d)'&fﬁg Tié
6. dfc n TH TAHS qiE & T(n+1) = ' L A e
@ 1 (’11_ 1‘1) ®) n! ‘ (©) nl(n+1) () B T
7. Tl= - & : L5 |
@0 () 1 @ mn/2 (d) =i =&
8. AT 0<n<1 @ InTA-n) : -
LR SR L b) — .
. sinnm ' ' ' sinnn : o ° -
© = 4 () =g T -
9. pB(m,n)= - SR . , .
I'mTn mn nl'm
. _ | .
@) '(m+n) ( )F(m+n) (© m+n (d) 1€ T
#5 INfa Tg=sada a9
1. fas s—
. S ST 1— __nm 1)
@ Ind-p) sin nn () f(-n) BQ +n) sin nr e 2 =Vn [2022(S)]
2. fg@m@ B (m, n) =B (n, m) A B e WHEG B = [2022(5)]
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g T BGn,n+1) B (m, n)

n m+n
]cg x° e‘-xdxaﬂqﬁﬂﬁ‘qﬁ"l
fas = r(n) 1“(1 n)=—

sin nn

r(—%) S WA @ BRI

Z) ST qyA/AEsai wod

l-.

£ aEgS 99T -
1. (© 2. (a) 3. (a) 4. (a) 5. (a)
9. (a) ‘

@ [2 (sin )2 (cos 0)~/2 do 1 WH I FAT

n/2 n/2
(i) fos =i ﬁsj Jtan® do =J V(cot0) do =—
0 0

1x® (1 -x)7 F AH @ H

ﬁﬂ@aﬁﬁﬁQB(m n)=B(m+-1,n)+B(m,n+'1),m,n>0

maﬁﬁf

\/Zx

dx .

rfﬁa?n??rj

o 1+x

qﬁaaﬁ-’rj

o 1-x )1/”

& Sy T o

L wwﬁ%‘ﬁzﬁ(m,n):J ol

© n-1

0 (1+ x)m+n
o0

. Dm) T(n) :J xn
'(m + n) 0o Q+x)™* "
¥ o (1) H m+n=1T m=1-n W@ W

. 6.

(b)
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[2006]

[2004]

[2018(SB)]

[2017]
[2016]

[2015]
[2014, 15]

[2013]
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» * - .. 1-n>0>
M=j "' eio<n<l [wm>0= m<1lag )
r o (1+ ) |
. [os) xn"ldx -
qM TI'nm rl-n)= T JO 1_____+x - (2) ﬁq\’.}\
sin nn . ™,
smnn i [ J
= nl'n =
it (1)ﬁaﬁ=harcﬁnﬁgrvnaﬁqtr(1 —m)ynln=—"r ”‘F(nil)]
T TA-n)Td+n)=—r— 0<n<l fog
sin nw
(iii) S r(l,_,n) Fn: : T |
Sin nn ‘
L x o rf3)
1 1 1 N ] - =7 .. — | = TT
”Z—W%WFI——F—: i.e., ()
= ( 2J (2) sin (n/ 2) 2 2

2. qﬁWﬁB(mn) Il m — 1(1 x)n—ldx
=IO(1—x)’"*1[1—(1—x)]“ Lax [v[gf 0 dx=5f (a—x)dx]

=ﬁ)(1-—x)m_1 x"_ldxzfl() xf (1_3c)m‘1dx_=B.(n,m) Wﬁw‘]
B (m, n) =B (n, m) : - e
3. () e wmsa [Pe X x"! dx S x>0 F n & TH BeH Fed B
a7a: Tn=[2e* x"1dax |
(i) W 9Remwr 15.11 . ’ :
4. Fﬁ@r(n):r'(””). | | " :
HAd: n———T@‘:T‘T{
' " I‘(—%Jrlj , 1 o .
r—-— :————:.—- —_— | ==
[ 2) B Azr[zl 'zJE | W
5 .
5 [riTl-n=—- r‘“—sr(1_§]=__~"'_
sin nin 2 ) ( 5 ]
SIn|{ —— 1t
2
e I ¢
sin—mx g sin(2n+f) FZ
2 2
= - T )(5 1 :_M
. T 3.1 15
sin—  =xZx=
2 2x2x2x&
6 B(m’”+1)'=l.r(m)r(”+1)=_1. r(m)r(n)xn
n n Tm+n+1) n (m+n)C(m+n)
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__1 TmT®) _B(mn) ..(1)
m+n C(m+n) m+n
= B(m+1, n)____l_ I“(m+1)1“(n)_l mIm I'n
a " m m I'(m+n+1) m(m+n)(m+n)
_ 1 C(m) I'(n) _B(m,n) ...(2)
m+n T(m+n) m+n
s (1) 9 (@) 3, B(m,n+1) _Bim+1, n) :B(m, n) _
n m m+n
iy x> e dx=[ge™™ x6~1 dx =r6=51=120 T
*® n-1
maﬂﬁ%ﬁﬁ(m,nhj —X _ _dx-
| l_ 0 (1+x)m+n
= F(m) I‘(n) =J*°° xn—l dx (1)
rm+n) Jo 1+x)m+"™

9 gHle (1) 13m+n=1?3lTm=1—n'v£'@':T‘T{

____F(l—n)fnzI X , S8l 0<n <1 1-n>0=n<14a<A ri=1]j

[.m>0=

ri 0 (1+x)1
® n-1 .
WM rnTrA-n)=— '[ X dx=— ...(2) Tag g
sin nmw o 1+x sin nw _
TnTA-n)=—
sinnm

Ch-Cl-opey sy 5

[ sin(—0) = —sin 6; sin (g n) = —1:|

5 n n 4 -4
a1 r( J_ = = =:‘\/E‘ ’ ©os E3:E8
2 F(Z) Exlxr(lj 3vm 2
2) 272 2
) AITT YIS ST ged

- /2
. (1) ’[ sin/2 0cos /2 0do

) r[(l/zg + 1} F[(—V? : 1} _ F(%j FGJ : FGJ r[ _%) |

2_1“[(1/2) + (;1/2)'+ 2] 20 (1) 2
S T Y o { r()r(l-n)=—= }
2 1 2 J2 sinnn

sin—m
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e | /2 - OJ "
(ii) J J(cot 0) do = f [cot[—z- - 2 S
0 Ion/zw/( 9) do =jg/2 sinl/ -0 cos
= tan

=[5 .

mmﬁmw@7
2. fem Wm@‘mj;xé (1-x)

1.m-1¢7_,"L dx
-{ﬁﬁﬁ(m:”)=joxnj (1‘ X)m 1=7 = n=28
T = —7dmM n-1= ,
m 116 = m [B(m,n):%ﬁig]
B (7, 8)=J x8 (1-x)7 dx M+n
" r7rs _r7r8_oix7!
“Tz+s Tris 14
( -;x5x4x3><2><1><r7 » =-'4%)§Z
=14><13><12><11><10><9"8xr7 2
_ - r(m+DIT0 _ . (1)
3. WMEMEMBm+L=T "S5y ‘ | |
- r'(m) T(n+1) ' ' (2)
qqr . B(m,r-1+1)=‘ Ton+n+D) .
o ( el W, S
gHte (1) 3R 2 el 1S Iﬂ(erl)I--(n)_,_p(m)l“(n+1) ‘
B(m+1n)+B(mn+1) = r(m+n+1)
| _ mr(m)L(n) + T(m).nI(1) [-- T(c +1) = o Ta]
~ (m+nm)T(m+n) \
_m+m) Im L@ T ITW _g e, frg g

- (m+n)T(m+n) F(m+n)

(D)

2 )
5 ' 2
) X
4 n 0 v2—X
. (1)frx=zsin29'r@%qtﬁaﬁdx=4sinecosede
. @@ x=0=2sin’0=0=6=0

x;2i>25in29:2:> sin? 9:1:9:.’3

2

-

I fﬂl(z sin? 6)2 .4 sin 6 cos O
70 V2-2 sin? @
. i

2 4 ) /2
_j 4sin”"0.4sinBcos0dd 16
.

sin® 0 cos® do

V2 cos 0 =E 0.

T T
= 2 x =8‘\/§ = 2><2=16\/—2-

B 1_(5+1—2) 2
: 2
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1=J > dx | - _ ¢!
A 0 1+x° (D

. 6 .
1) ¥ x° =yie, x=yV® @ w d.x:%y'S/f’ dy 99 x=0=y =0

X=x0 = Y =

® 1/6 P @ -1
1 _ /3 3

I= i’ x 2y 5/6dy_J' Y dy=1 Yy 1 zdy

- 1.2 1 1 ‘

r—-I— F—F(l——)

13(1,2)_1 E :;:1 1 = [._.Fnrl_nz mm]

6 \33) 61,2 6 ri 6 in ™ s

' 3 3
1 o.n 1 o

6 J3/2 3V3

3 & wwwa ¥ x" =t, x =t/ 3R dx:[ljtﬂ-"V"dt gfaeefua T W
_ . |

J’1 I dx =J’1 (l/n)tﬂ—n)/ndt =1f t(l/n)—l(l__t)(—l/Z)dt
0.Ja-xm) “o @a-en7/2 nJ g :

T+

ey - 1 1 it -
s )
=1J’]t” (1-1)2 dt:%.r[l l):l_ n, \2 [~.-B(p,q)— I‘pl“q}
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