(MAT5SKB) (3110-52K)

B.Sc. DEGREE EXAMINATION, FEBRUARY 2023,
(Regular)
Third Year — Fifth Semester
Part 11 : Mathematics
Paper VII — MATHEMATICAL SPECIAL FUNCTIONS

Time : Three hours Maximum : 75 marks

SECTION A — (b X 2 = 10 marks)
Answer any FIVE questions.

1. Show that g(m,n)= p(n, m).

Blm,n)= Aln, m) e BIPHH.

2. Prove that : 2[7"n,(x)]2 =1+Ty,(x).

oTn(x)]* =1+ Ty, (x) @D DETHOBIZD.

(n +1)x"

3.  Find the radius of convergence of Z 2
n

Z (n+1)x"

nnr2) % ODIBBA0B TR0 ERITRIB0.

4. Show that x =0 is an ordinary point of y" - xyf +2y=0.

Y —xy +2y =0 Bk, a8 3prEes Dot x =0 & BI%HDw.

5. Prove that H;(x)-2xHn'(x)+2nH,(x)=0.

H (x)-2xHn' (x) + 2nH, (x) = 0 &9 dETJ08050.

6. Find Hy(x) and H,(x).

H,(x) 38050 H,(x) o SR 080,



-3

1
Find fpn(.\') dx,
1

1
I Po(x) dx %0 SRR 08w,
1

8. Show that J  (x) = ( 1)"«1"(.\‘).
J L (x) = (1), (x) @D BrHIAD.
SECTION B — (5 x 5 =2b marks)
Answer any FIVE questions.
r(m)I'(n)

Prove that Alm, n)=- .
A ) I'(m+n)

0

_ L(m)I'(n)

@0 JETPDOWID.
I'(m+n) '

plm, n)

10.  Prove that Ty(x) =1, T} (x) = x, Ty(x) = 2x* - 1.
To(x) =1, Ty(x) = x, Ty(x) = 2x% ~1 D DETDODDW.

11.  Determine the singular points and their nature of 3xy" + 2x(x -1)y'+5y =0.

7 3xy"+ 2x(x ~1)yt5y = 0 B0k, ArgSer DO HBAO T3 HEFSHNRO DYON0H0E.

s & n
12./ Prove that e2¥7¢" = Z%I{n(x)-

n=0"""

=S L (x) 0 psrBosos,
: al

n=0"""
13. Prove that H, (x)=2nH, (x) ;n>1.
s Hi(x)=2nH, (x) ;n>1 & dEID0D0L80.

14. Show that P,(-x)=(-1)"P,(x).
| Py(-x) = (-1)"P,(x) ©® S55m5%0.

15. Show that Py(x)=1, P,(x) = x, By(x) =%(3x2 -1).

Fy(x) =1, P(x) = x, Pz(aé) = %(3x2 - 1) @ DITHAW.

16. Show that di[x"Jn(x)]=x" e () 5
od

%[x",]n(x)]=x" n-1(%) R BI°HD0.
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17, (a)
4
~ (b)
18. (a)
(b)
19. (a)
(b)
20. (a)
_®)

SECTION C — (5 x 8 = 40 marks)

Answer ALL questions.

Show that the following.
808 T30 BIHR0.

(1) j.I(S P )I/adx ) 16_”_ |
0

93
/2
(11) tang dg=—"-.
[ z

1 0 if m=#n
Prove that IM dx=n/2 if m=n=#0.
G V1-4f 0 if m=n=0
1 U (U (x) 0 m#n .
S 0 de=7/2 m=n#0 © DEID0WDW.

-1 \Jl—xz 0

m=n=0

Find the solution in series of y"+ xy'+x2y=0 about x=0.
x=0 SK8 ¥+ xy'+xy =0 B, FEII Be3S® ERR0A0.

Or

Solve by power series method y"—xy'= e*, y(0) =2, ¥'(0) =-3.

Y —xy'=e*, y(0) =2, y(0) = -3 %0 535 @ed Tg0° AHoBDw.

State and prove orthogonal properties of Hermite polynomial.

TGS TS B, LowBYSD OFETOR ($5909, DETHODRL.

Or

State and prove Rodrigue’s formula for Hermite polynomial.

S 25008 Gy, 53R rErR ©9902, AETDOWED.

Prove that (1-2vh+ k2] = S AP, ().

n=0.

(1 —2xh + h,le/Z = ih”PR (x) R0 DETDoWDW.
n=0

Or
Prove that (2n+1)xP, = (n+1)P,,, +nP, ;.
(2n+1)1xP, = (n+1)P,., +nP,_; e dEITDoBOBN.
3
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21 (m

(b)

Prove that «/,°(v) = nJ (v) = w), (v)

v/ 0 s nd (04 w), (v) @D DEFrSoss).

Or

Show that .J ., (x) = ) cosx and .J),(x) = stinx.
e ; e

J (XY= Ji cosx 3oBatw -J,,(x) = ‘/i Iy e S,
m e
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