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1. Find tho Fouﬁcrmrom of fx)if
x, x| Sa

)= {0 |x| >a
,@- Show that the Fourier Transform of

f(x){ [x| prie] g,
for | x| >a >0

Hence show that f(ﬁm) =—
2
3. Show that the Fourier Transform of:

J21t :
f®={"2a forirli=e
0 forix| > a
. sinsa
i
sa

Find Fourier Transform of @l ifa >0 and x>0. |
; o

Find Fourier Transform of 7|:I'

Z8la < x <b ;
Find the Fourier Transform of f(x)={ 5 A
0, x <aandx > b JZn(h-s)-

7. Show that the Fourier Transform of

9\’\?-'\

0 forx<a
fx)=41 fora<x<p
0 forx>p
is l 2i(mct.)tm.f sin as)
8. IfF (s)istheFouricr Transform of f (x), prove that
f1€“ f()=F (s +a)
9. Find Fourier transform of
2 |x|<a 5l
F(x).{" : o (308
0, |x|>a ol
x for0<x<1
10. Show that the Fourier Sine Transform of f(x)= 2 - for1<x<2 is
x> 2
11. ShowmaltthounerSw 'l‘mnsfomof ‘E“,
12. Find Fourier Sine Transform of
| n i
U.P.T.U. —(l-e
( U. 2001) Ans. 2a2(

f@ = 5 +a)
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Mathemaﬁea]

I has been written with a, 1n Fourier series,

Note : To get similar formula of @ 3

Example 1. Find the Fourier series representing
f(x) =% p<x< 2r 1
and sketch its graph from ¥ == if,toj-j" _
cos x +apcos 23t 4bsinxtbysin2x+.

a
Solution. Let f(x) = —ZL‘- a

1 2= 1[12]2’: 2
g e f— = LT
= — f( )dx-'—- ; x dx 22k

Hence 4,
14
1 ¢2n dx
e dx = xcosnx
s = g e — [y 0"
2n
c 1[cos2nm 1 1
oAl .(—wsm] ='[—"T"T]=T(I-l)=0
b1 n n2 0 T n n nem
in
b =-—I f(x)smnxdx-—j * x sin nx dx

m n n 0
by, By e in (1), we get

1[( cosnx) [—smnx]]u 1[-21tcos2mt] 2
= =2l =Ll | ———— =

T n n
Substituting the values of a, d;, @; -

x= u—Z[sinx+-il!-sin 21+%—sin 3x+...}

+— .
—4n —2n 0
v
Example 2. Given that f(x) =x + x2for - < x <, find the Fourier expmssff’”aﬁ
n’ Tt IRl
Deduce that _6- = i+3—+32 t—t..

(DU, 1 Sem. 2012. U.P., Il Semester, Summer 2003, Uttarakhand, -

Solution. Letx +x2= % +acosx+a,cos2x+..+b smx+bzsm2x+ _

1 = >
fo' ‘,;I_,f(x)du%j_”(xﬂz)d,

——
e e—

3

— e — e

4. 2 3

Jf\

_["*’ [u’n’nzf]z,e
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Maxima AND MINIMA OF FUNCTioNg
(TWO VARIABLES)

— = e =——===

19.1 MAXIMUM VALUE
A function f (x, y) is said to have a maximum value at x = a, y = b, if there exisk
neighbourhood of (a, b) such that,
flab)>f(a+h btk
Minimum Value. A function f{x, y) is said to have a minimum value for x = g, y=his
exists a small neighbourhood of z
(a, b) such that. Maximum
fla, b)y<f(a+h b+ k)
The maximum and minimum
values of a function are also called

extreme or extremum values of the
function. o

X X

> Y

Saddle Point or Minimax
It is a point where function is neither maximum nor minimum.

Geometrlcally such a surface (looks like the leather seat on the back of a horse) formsa®
rising in one direction and falling in another direction. |

19.2 CONDITIONS FOR EXTREMUM VALUES

If f(a+ h, b.+ k) — f(a, b) remains of the same sign for all values (posltwc or negii®!
h, k then f{a, b) is said to be extremum value of f(x, y) at (a, b)

() Iff(a+h b+k)-f(a, b) < 0, the

(i) ff(a+h b+k)—f(a,b)> o, then f(a, b) is minimum.
By Taylor’s Theorem

f@+hb+b=1(, b)+[h-a—f+ a_f_} P B (PR A
0x oy o 2! ' ;

= f@+hb+k-fab) - (ha_f_+ EI_}
(a,b)

il o a2 ]+.. ;
b 2-—-_ k — -
& [h 0 x* +maxay oy’ 1
= f@+hb+k-fa b= [ gl BT ) .
i e
476 L '8



and Minima of Functions (Two Variables) o

i--es‘°°‘°¢

The sign of L.H.S. of (2) is govemed by h—£+k—f— which may be positive or negative

W"Gm”"’"
. " Hence, the necessary condition for (a, b)tobeamnximmnornnnhnumhtlﬁ

):

\

93 WORKING RULE TO FIND EXTREMUM VALUES

d
Fé'f'k f) =0 = af ' af =0 B
. ox " oy 2% 1
By solving the equations, we get, point x = a, y = b which may be maximum or minimum

value.
Then from (1) :
+h bt+ik)- b)) = hzaf azf a’f
fla ) —f(a, b) 2,[ =2 2hkaxay +k2 s
T %[k2r+2hks+kztl .3
where r = az";,s— 62_f t= &f at (a, b)

: ax2’ oxdy  d ¥
Now the sign of L.H.S. of (3) is sign of [rh* + 2hks + K {]
sign of — [r2h? +2hkrs +K2rt] = sign of — [(2h? + 2hkrs + K3s?) + (K32 +K2rt)]
r r

I

sign of %[(hr+k:fs)2 +k2(rt-s?))
{(hr + ks)? = + ve]

sign of l [(always + ve) + P (rt — Sz)]
= :

1 :
= sig;nof—[lr2 (rf—s2)1=signofr|frr—s2>0
r s L | -
Hence, if rf — s* > 0, then £ (x, y) has a maximum or minimum at (, b) according as r <0

wr>0

“Note: (/) If rt — s> < 0, then L.H.S. will change with / and k hence there is no maximum or minimum

& (g, b), ie., it is a saddle point.

1
Ifrt— 5% = 0, then rh* + 2shk + 1€’ = 7[(rh+sk)’+ K (rt =]

(i)
= l(;-h + s.i,-)z which is zero for values of h, k such that
r
— % = _f.
£ gation is required.

Thi 1 further investi
is is, therefore, a doubtful case, (D.U., April 2010)

() Differentiate 1 (x, y) and find out
G0y #p A Lf
27 2y’ axti 0xey 9%

(if) Pllt -—L =0 and —— af OandSOIVC‘ﬂlm equationsforxandy.l.et(a, b)betheva]\lﬁ

(i) E e G J === forthese values (a,
valuate r T g = 2y 6y2
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— 52 <0, then f(x,) further i
e T I el
_a__f_=oandaf=0 are called ath

Nnu:'!hepoiat(a.b).wtﬂ"""mofax dy

mn.rummo;nma}d;;hmwcf
=2+ — - ' 3
on triangular pfig.ny)m the first quadrant, bounded by the lines x = G.,

Pty (Gujarat, ] Seme
Solution. We have, fix, ) =2 +2x + 2y —x" — )’

ax cy

2 L% Gy B )

ax? dxdy é
For maxima and minima,

R R S = x=1

ox
and -g— =0 = 2-2y=9 = y=1
At(l, 1) rt-£=(2¢2)-9 = +4,

o

l-lae r=‘&2—=-2=_“ B
Hence £(x, ») is maximum at (1, 1)

mmmeff(x.y)=2+2+2-—l-l=4. :
h‘*zm*Mf(x.y)=f+4ly+3{+lsﬁ’m;

-, 16, 5) = ety cadgL

Ly P ox 4.""&"‘332 qk—iaay Bb-l"l
S ay =4

=2 -2




ot Minima of Functions (Two Variables)
“H TN N

2 P et
x=0orx = = |
. X, a ) LY Rk Gy (%)
g=Qtheny=0 4 i 1
2 : -_2 - . e e bl T
when 3 = 3 Y (3) 3 o,
4
e the stationary pomtsm(o 0) and [3 3)
©, 0) (2 .'_?.) ¢ sl
3" 3
T 6 10
...-——1—3'4 4 4
- 2 2
| n-s 4 j 4

¢ (0, 0) there is no extremum value, since rt — $2<0;
At (-2-, -:4-).'"-32 >0,r>0.
3

3
2 At : K
Therefore 3 —3—] is a point of minimum value.

st 1(3 )« (2 ()30 )

2 -4 16 §32¢ 112 %8 8§ 4 4
e R e e s =t Ans.
7 f[3’3) 5,919 27 29N
;L5 [
Example 3. Show that the minimum value of u = xy + a (x y] is 3 &
(M. U. 2002)
Solution. We have,
Tk
fG ) =wp+a (-;"‘;J
= fi = — as q"'—' -a"i =X - -._3.-
P ox 1% xz .ay yz
[ 2a el £
P g s :
Ok - dxdy
L 0'f 2
e 2 TS
F ; s Yo .Y
Or maxima and minima P
0 _i =0
.= 0 and ]
ox ag
a ARk
- ¢ Yy =0 B L 7 0
3
a :
¥ 2y=d (1) = x= —JF -2).
Putﬁ”gﬂlevalue of x from (2) in (1), we get :
2 6
[13- y=a = %-—as"-'-:’ y=a ,-‘(3j
s y
; —— . ‘éj



