Questionl. (a) Are the functions fi(x) = cos2x, fo(z) = 1, f3(z) = cos® z linearly
independent on R?

(b) Determine the constants 3;, ¢ = 1,2,3,4,5 in the function
F(z) = B, + Bysinz + B4 cosz + B, sin 2z + 35 cos 2z,
to obtain the best approximation for F(x) = |z| in £2(—m, 7).
(c) Which of the following functions belongs to £2(2, co)
() = b

ii. g(x) =sinx

iii. h(z) = mfm

Question2. (a) Obtain the eigenvalues and eigenfunctions of the problem

'+ = 0, xe(-22)
u(—=2) = u(2)
u'(=2) = u/(2)

Is the above problem a Sturm-Liouville problem? Explain.

(b) Write the orthogonality relation between the eigenfunctions of the
above problem.

(c) Let P,(z) be the Legendre polynomials orthogonal on [—1,1]. Find
the expansion of f(z) = |2z — 1| — ||, |z| < 1 in terms of P, (z).

Question3. (a) Find the Fourier Series for f(z) = |z| — z, —1 < = < 1 such that
f(xz +2) = f(x).Then deduce that

e 2

1 T
Z(2n+1)2 )

n=0

(b) Find the Fourier Integral for the function
0, | >
)= { W

lcosz| |z| <=

(c) Solve the integral equation

/Oof(f)sin(xg)dg_{ ga 0<z<l1
0 )

x>1



Questiond. (a) Find the Fourier transform of

f1-2% 2zl <1
f(f”){ 0, |a|>1

and deduce the value of

/°° (zcosz —sinz) cosz
0

dx
23

(b) Show that

d n _.n
@(x In(x)) = 2" Jp_1(x),

where J,,(z) is the Bessel functions of the first kind.



6r0) Boe aiv:R@s d L5y,

Thatt 4 ,ﬁ(p)-}--}— L6)— fsrza e

Ey F""? MeLG"”ﬂﬂ fke'x 2) %= .2n

A‘WW l"\'n-tq"f

r G-

Lﬁht *mcrwn; a{{_ nqk \\W-Qlj \hcg-\i(u:JM o B

,tmrumm

Geg Gry

CF? @) enth (%) s e :n’-&.
Pl Eo e ;

o€ Hrrgenl Rfﬁ(f v é | 6, o s ot
4‘}307 ixl, l)‘ ﬂ/ﬂ# "iﬂdk F
< 8= <UL s o (e of o &
s Gegaty b

< H1%7= <2, 69 = j fxxzwx-ifﬁsx&f-ﬁ
= F} #> .{{:r/ $102> — o .
L5)@y= <ixl 2552 * { e Ié'. i
et Vi f e > 27
N&ep* f "@a,




B, a), Mhe hud‘:’ Gmabton app N+ n{‘ e B
?‘*’ AT RS PR ) P -

bh_('i)"‘ ’. “-)10
e ﬂ)’i’h ) he) e r&mﬁt:ﬁﬁk'

mBihes b ~delN

Thuf
D dse: T Chacachiislic oy

w6 @iy a8 o
u(LY) &2 € q,.ﬁﬂ) G (L"ﬂ-‘ qafm)*e"* J
- au:3 PN DR ER
'1[ Cr=a , Then lUex)- G&UAX)

a7tz - QI L(VXX) |
Wy WY 2 CUE m(aR)= -G R @)
= ACIX mR)ay W) |
- 1§ Geo , e Uer=s ( wnd} -
T _ fn[m)

& Cl'#ﬂ fhen ?"m,)=a il ’::

The L5t ,chf«m: are (4..&) ( <))
) Af-'b = & 20 > Ut)= C,#f ‘ d
U= - $Cy 2 N "c"f" p ek
s e - ceuut
e B ( ahich balt

e



L d'gjpv\-} O
.n® vh o 5‘? {ALYES {"g §2 P‘»}+-..._
BEE g

gl\f “W**Lj,’?r]dx.u { d
: ] G - % (e ?)

(i)

J ﬂﬂ-‘xf)
/KE%H: 4 VG, Lot mx)F D in

0
- ,(‘i e = -"“’Llu_
Ca Nk M ON = e -
»ﬁ*;_?ﬁl'x’ - 1 Z 2
-1 -

o
!
j ?“") (o1 () dx ::'*’;-; Et} Loy (o) dx = “”‘jj

LY =i
J Sm ["WV) 1
ni -

S ﬁe-o[ﬁ'w]‘ o [!. r'?”] f‘t)]

= Hﬁ_____

E
Tt

|~

- = X gJ;w H‘f.'"i




ad

B :J' ] ( 1'I
: 1 i e
e - rr;-t Los (i) o - @
WResere G
hih C&(F”ﬂ}d‘
“ 3 T
A l“' n [N
- . s Hru{nnﬂ\ﬂ nad
s — LNy
ntnt =\
td f o nm
S . ~ni ]
oy (nnx) + [‘l )n._‘ J:(ﬁ‘nx}
nir :
. (g =1
T s e AN -
7 ™/ (& (2ns) )R L3 ( 1]"‘"
: o= — -4 J ~
! h-d c:’f‘r%};i‘ T l;;,l_“_r'. Him = \JJ“(ﬂE})
AYT A= T
ad
h S el -
) 9 e T
{®=o0=4- 7 & T DL L o7
. T O . - \?%'}1 =
A R e
+ ; L D E _
j-"!.‘h -"fr\’}" 5 24 = - 5
r ] 'r—r..i' -
( [axd men e "))
'fr- i;*-“'jf: I_;ﬂ-r} = (qum~ an R B : [r, __/“C

= e
] r [} ‘1

.‘J- G dug ,—f cat L F’T| E Wiy I ryuaw, ":'“"" l& »r—ﬂ"—""’.'

~ o I‘,‘."'\: 1 g = -.
R £ [TA 0T % PE=a
ACR) - j {;k rOF e -2 _l losx (5(x8)d x
1 L4

— 2 | &x &GP
f

a fﬁifl_‘a [:‘«*?-ij)x +ley ('f- f)?t:] dy
i_'l-[{-b.‘;- r'[ f-*‘_t‘};af + & {I“’?)J{J e
7

g &(a3) - Ss(r2)

J—5 %

“”*{ ,Fb,t_)* ‘[(q,fﬂof ) 3&(4’;)/45( €

(_Q/} xR = ,f Wt hqum df £l %{'@, i G,(Ff.?)‘q:: . (;'_{)
7% e




C) I 4 11 awga /F‘ C-"’“”?? . = ;.
ASS) = LX'\“)&Q(}&E}'J Noa l
BQ) - o \EIN:-'Q*'}Q (x$)x &

/n"‘\ -»‘gﬁf‘*) P (x8)de = JL TS, ocsel
a

0, $>1

BRI e e
5o L 176y 508)as e

= ’f’; [‘.' S C@-‘#?) I l*"{jﬂg}’lsj




2 F AR
W w .
KRy . “E—
- e
2 T
' e, 3 L = |
N
\ /
€ dar (ny ) b2
-..[ 3
S -
~ =
i .
1 5 I-‘\. -\I 4 ¢ 2 P
Z L | ( fAE)-%ct |
/B ] 5=
L l\ — — — ] |
g 2 y
___-\"‘\ [ '\‘%\ l}: z %
) = Casl 5 )
. j =5 ¢ _
J '\'—--— ———l A By |y J 4 7
I
-‘_"\ L —
S | &
2 .
——— . . ¥ - N bt | oA
= ) \ Y | =\ #Y
" | L
LA | = A e
' " \_. L 1 . \
s \ a1 )
e L | v
r
] vy &
= ( \ = )
- L \ 5 Y ) p—_
Wey o < ] (R ;
5 Ly—\
e \ p
S = i —— \r‘l'\ +1
. \ - .
| } L L= . S
— r it w1 " A
= I A
d-r '\._ b = AL
. % | n4n b
. N A= K] | 1o
y = — %
- '\-k h ! - { - s b
M= YY) i
o il L w ) 5
- \ et
o ")




