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J- e x" Ly (n=0)
0
is called gamma function of n. It is also written as |—ﬂ = _[ ey Ly,
0
Example 1. Prove that [1 = I
Solution. [n = _[ e " Vy
0

Putn=1, 1= j e “dy = |:e : :L‘ = 1 Proved
0

Example 2. Prove that

M ln+l=nn (i ln+l = |n (Reduction formula)

Solution.

@ =] ¥ levax (1)
0

Integrating by parts, we have
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xr—0 [ x=0 Ll |_2 |_"
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[n = (n—1) ln—1 (2)
l-'i +1=n r-'i Replacing n by (n + 1) Proved

(ii) Replace n by n—1 1n (2), we get

lh—1=m-2)Iln-2

Putting the value [n—1 in (2), we get
[n = (n— l}(n—?.]|;—2
Similarly (n=m-)@m-2)...321[1 (3)

Putting the value ofll_ in (3), we have
[n=m-1)(n-2)..321.1

H—
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Replacing n by n + 1. we have

ln+1 =|n Proved




Example 3. Eva!uarej Yk e dx
0

Solution. Let I=j x4 e gy (D)
0

Putting Vx =torx = ordc = 2tdt in (1), we get

I= _fn e 12rdt =2 J: BRetdt
= Zl-% By definition
=2%|_%=2%.%|_%=%\E Ans.
Example 4. Evaluate j: \n'r;e‘é_-" dx.
Solution. Let I = J': \re T dx (D)

Putting q'x_‘ =torx = ordx = 3dtin (1) we get

7 5 3 l|_1 _ 315
3.2.2.2.2 7 = lﬁVr:l? Ans.

I =f PPe '3 dt = 3‘|- Metdt = 3|-%
0 0
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Example 5. Evaluate j xt=1 e~ gy,
0

Solution. Let/ = I 1 gy (1)
0
. 3 dr
Putting t = B2 orx = —ordy = ——,
& h 2Nt
n-1
\a dr
1) becomes I= — e !
M "T[ h 2hr
1 o1l odr 1 ® oa-2
- 2 hn ‘l-c] 2 € r'v_rf__ 2 ‘[n 2 e'ds
| n
= —| = Ans.
2070 2
Example 6. Evaluate I g:& (a=1)
0
- oA
Solution: [ = — dx 1
jo at M
Putting ¢* = ¢ or xloga = t, x = 4 , dx = dt in (1), we have
log a log a

loga loga  (loga)**! o
-~ |
(log ay**"

1 -1
Example 7. Evaluate j ¥, [ log, . [%]I dv
0

1=I:[ ! ]‘!e" dt_ ] _r: e '

la+1 Ans.
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Solution: Put lugg,; =torx =e " dv=—ed
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21.2 TRANSFORMATION OF GAM

A FUNCTION

ey (—etdy=] emm
0

Ans.

n-1

3 [ 1 - ! 1
—kyn—1 g, — 110 = = . —
vaclhat(l)jﬂ ey = I (2) ’72 =\n (3)_{0 {log _.,.] dy = rn
Solution: We know that [_n = I ¥ole Ty (1)
0
(i) Replace x by k vy, so that dx = kdy; then
(1) becomes [n = I (ky)"~ ' e * kdy.
0
[—" = j E,—J.'\'}.n—l ff:l’
0
[ eby-tay = [n .(2) Proved
0 'S
(if) Replace x" by y, nx"~ Vv = dyin (1), then
s pp— 1
m v
I’-” = yvan g7V —
jn ’ nxt-1!
= n-1 Lin ! = Lin
= I ¥ on - E:}_I = LJ- e’ d}‘
0 o n=y
_ 2 L_lm—t: L — llr__
thnn-l |_2—LI{J£ a‘}-2|:2\'n:}
2
Proved |_% =\n
(iii) Substitute e * by y,—e *dx = dy
—x =logy, x = log%, Then (1) becomes
0 n—1
1 dy
rn = - log— V. ——
jl g }I - e—x
1 1 =1 v 1 i -
= log — y.— = JJ log — d Proved
et ] e ()
Exercise 21.1
Evaluate :
L |_—% (if) |__2—3 (:‘:‘:‘}’__215 (iv) r% mlo
. = A= 28Vn . 15Vm
Ans. (i) =2~NmT (i) 3 i (i) 3 x 3% 11 x9%x7x5x3 (iv) 3 {v) oo
" = 3 e 2 3vn
2. vx e Yy Ans. |_— 3 et dy Ans. ——.
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5. J I g le B 2mol 2n- e dy, a,bymon=0
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10. Prove that
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dv, n=0 Aps. [n
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7. dx
o ¥V-logx
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9. | &
0 T lm =
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