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1. (a) [a, bl; a, be RI (G “(ifo=r=1a sigeat x| 1

Define a  tagged partition  of
[a, B]; a, be R.

(b) [a, B|® TR 45 9Bl T £ I €61 Ao
[a, b A FF =e S sfeq swen fran 1 2

Define the upper and lower sums of
a function f bounded on [a, b] with
respect to a partition of [a, b
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(2)

(¢ M [0, 1] f B 959 @R Fo =g

il abat gt

P=O:_s_:_:_1—
e {43245,1},[0,1]2:@51
o= =F, (93 L(f, P) S U(f, P) fefa

41
If Pis a partition of [0, 1] given by

Pefplillas |

and f is a strictly increasing function
on [0, 1], then find L(f, Pland U(f, P).

(d) M Ve>0,[a bw %TW@T
) 14, Fere
fare v 4
U(f, P)-L(f, P)<¢
= 3@ IS P, [q b3 @3 *ffoxm, cerm
S A S, [a, b]'S Sy 27 |
If Ye>o, 3 a bounded function i
on [a, b] s_ahsfying Uu(f, PI=L(fi, P) <k,
where P is a partition of [q, b], then
show that fis integrable on [a, B].

(e) T =e= (Given)

fast i Eas
» X€EQ

S SRR 7 G T, R w4 |

investigate whether f is integrable or
not.

P25/1502
/ ( Continued )

(3)

5§ / Or

(YT 1 STRCEA| ST Foi] Seieny 12 |

Establish that all bounded functions are
not integrable.

@Y @ I [a, b|© f b1 NAR_E Fa= [l
RS SEFaam, R FTW [a, b TE
e 277 | 4
Establish that Darboux’s integrability
of a bounded function fon [a, b]implies

Riemann integrability of that function
on [a, b

w<1 / Or
73841 @ (Show that)

F(x)=jfcf(x}dx; x € [a, b]

[a, bj© Rfen =® I f, xela, |
SRR W, (908 F ST 23 SF (oo
JF=P 2Rl

is continuous on [a, b] and if f is
continuous on X€[a, b, then F is
differentiable and f=F".
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(K<)

(S5)

2. (o) o7 R G PR SRR oy ox0=4 3. (q) I FAR GEW RgEiae SfeMRen e
1
Examine the con Fe |
the f0110Wing - et igay, 200 of Define pointwise convergence of a
sequence of functions on R.
(i) ———dx :
'(! Lo (b) Trar ©CR (Given)
f:{1,2,3) SR
(ii) j . fn(k)=n(modk); k=1, 2, 3
ol+x TS n(modk), k¥ n @ 89 IR 4 I9 |
. e @A (f,) RrEies sfemst 7=y | 2
(iti) I sin x? dx where n(modk) is the remainder when
9 n divides k. Show that (f,) does not
converge pointwise.
() e
Show that (c) @ R e wifete e fiy 4x4=16
Answer any four of the following :
§ [ n
-‘_‘_"—_-__ _‘—"—H—._
0@ -x"n  ngin® () M £, (0 =x%e™ =, cow@ oyeq @
i () [0, =9'® TSI 0 21 ST
I C3
(i1) (n] J' e~Uyn-1 dy N
ch 0 2+2=4 If f,(x)=x%"", then show that
the sequence (f,) converges
(@ e q uniformly to 0 on [0, ).
Show that
Tm T (i) () ETW I T WO
B, ")=—F———@ 3 e W PR g w9, e
gl X =R, XQR.
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(iti)

(iv)

(6)

State and prove Cauchy’s criterion
of uniform convergence for the
sequence (f,), where

fn:X—)R; XCcR

SR e e W e
SSIROR Rl M-G58c1 Sy

SIF WE M (ST @ w R
WW:

N r*cosnt; O<r <1

n=1
State = Weierstrass . M-test for
absolute and uniform convergence

of a series of functions and hence
show that the series

Zrncosnt; O<r<1
n=1

converges uniformly.

S @ R WD R e et
la, b} sHafare sfed .

Show that the following series is

uniformly convergent  on any
interval [a, b :

s T

n=1 n(l+nx?2)

( Continued )

;

(7)

(v) T (f,) TENEFeRE f @ X3 e$
e =8, I° f,: XcR-HR
[, Q@ ae X© s W, (9@

n

@yedl @ f, a€ X'© SR 2T |
If (f,), where f,:XcR —->D§
converges uniformly on X to fan
f,’s are continuous at a€ X, then
SI"IIOW that f is continuous atae X.

& Eyigh W
4. (a) {wa‘ﬁ%an(x_—a) ?an,_nlo,

(b)

P25/1502

e Sy i f2o1d arT ¥4 1

< n
r series 2 a,(x-q
Express the powe 2

in the form of an infinite series of
in e 7
functions fn; n=0; 1, 2,

3 g b1 g ArEd
o Ya,(x-a" IIE 9
3Fﬂ56ﬂ ﬂé%, : .

ikl

05 L !
— =lim ;
Fexyr R e ¥91 A0 = 5
. - a (x_a]n
For the power Se€ries 2 i
determine an extended real number R
1 li an+1.
such that % =lim ———an
( Turn Over )




(8)

(c) MM a6 P @ ian{x—a)“ ffee e

n=0
TIPS f A SNl =, oyeq @ f
(-R, R)® +fifed 273, 'S R; 0 <R < oo, ’
95! A I/ A2 | 3

If a power series Y a, (x-a)" converges
n=0

absolutely and uniformly to a function f

show that there exists an extended real

number R;0<R<e such that f is

continuous on (-R, R).

(d) SEAT AN @ Twme wR, WR OSREE

2% n xn+1

(e A PR @@ Eo(-n =
TGO SIS |

State Abel’s limit theorem and use it
to show that the power series

3 17
n=0

is uniformly convergent.

xn+1

n+1

* k& A&
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1-(a)azazowﬁmiwvﬁ1ﬁqaw

ox2 dy
for=r | 1
Write the degree of the PDE — = 0°z % =
Ox?2 ay
(b) y’p-xyq=x(z-2y ERRMBRE =GR
STEESG ANF9 o | 1

Wnte the Lagrange’s auxiliary equation
for y p-xyq = x(z-2y).

(c) RS SEM S[e ANFqeq Sigear B | 1
Define  linear  partial  differential
equation.
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2.

P25/1395

(2)

(d) = 9 (R e «5m) -

(@

(b)

Solve (any one) :
(i) yzp+zxqg=xy
(@) z(x+yp+z(x-y)g=x?+y>

Charpitd &% p=(z+qy? SNFIER
ol I Sferea |

Find the complete integral of the
equation p= (z-i»qy)2 by Charpit’s
method.

4T/ Or

P3X3(Py +DP2)+ X + X5 =03 I Sy
Tferedr |

Find the complete
P3x3(py + Pa)+x; +x, =0.

integral  of

=u TR GEIRET TR

2P 9 S TR T e |
Reduce the equation

to canonical form and obtain the general
solution.

( Continued )

3. (a)

(b)

()

P25/1395

(3)

{1/ Or

du ou

—+2-—=0, GIRICEe
8x" 0y

SO 5o UfRFFe] AAoca TG 3547 |
Solve the initial value problem
ou . du

—+2==0,u(0,y) =4e2Y
ox dy 0.y

u(0,y) =4e2Y

by the method of separation of variables.

Rr+Ss+Tt+f(xy 2z pg=0 FAIDR
SfEgEN AR T fore |

Write the condition when the equation
Rr+Ss+Tt+ f(xy, 2 p,qg) =0 is parabolic.

2 2
97U L OTU _ b ey clige 91 |
ax? oy

2 2
Classify the equation M +xa—u =0.
ox? dy>
2 2 2
a;‘+2a”+a;‘=o SRNTIICE
dx X0y 9y
e SRS 27 47 |

Reduce the equation

2 2 2
d U, 0“u  d uil
ax? oy 9y?

to canonical form.
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(4) (S)

41/ Or 241/ Or

T 391 (solve) : 1Y F41 (Solve) :
p+r+s=1 ﬁ‘i:kQ(a_“J
x> ot
(@) aI(EF Rl 5T Sfore | 7 @f&a1/when

Derive one-dimensional waye equation. u(0,1) = u(Lt) =0, u(x,0) = sin%

%41/ Or
%ﬁi{mﬁ qe IR qFlGE ol 5. (@) TR R U@ TR SREA TR R

JaER THrRd o | 1

Write an example of linear system of

S(llVe -di 1 n h t tion th | C ent

the method of S€paration of variables.

4. i 3 2
(@) T ot e et o1 ey | 1 (b) %*2%'%‘2“632 G g
Wri t
di“te RLiceencrall for or o STTAAE] 49T B I9E TG AR
mensional wave e quation ;
. FI@ES F41 | 3
b
(b) TR PR o qast FR STy 5490 6 Transform the linear differential

0%y i du gu b equatol

DTN Gl e dr 3t

2 g %
Solve a_.E_ u Ju o % %

& dx? dx "(';_y‘ =0 using the into system of first-order differential

m 4

€thod of separation of variable. equation.

P25/1305 P25/1395 R
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.85 (7)
SR/ Or g1/ Or
22‘£+6@+7 I W _yty y0)=17 3B THAAGR FIE
1 FERCOR SR 1 S T A 0

ferar |

Find first two approximations of the

Write the equation 2 dx +6dy function that approximate the exact

—+7y=t i i
into norma] fort. dat dt solution of the equation
Y _ x+y,y0) =
() @ (Let) L
=2D o
RN : *1 Ly =D?+1, f() =3 ) % -s5x-2y, %=4x—y, FAFIE T
Wwhere) D = L5
o dt Y @ (show that) ST e | 6
Lo =LyL,f. 4 Find the general solution of the linear
system of equations
24y
/Or %=5x-—2y, %=4x—y
dx
; =bx- =3y, __ciy____
jﬁ%m a - 2XtYI e wfve 43T/ Or
o CE’WWW%%%, SR e TR I T ARSI AR
ind the characte :
risti A ST :
associated in the solutﬁo??}s e Falation U perator method, find the general
sing o
dx solution of the following equations :
@ oY ﬂl_!=2x+ d
dt y | 5.‘11‘- & Sacu=e
1
6. (a E+.C_lg+x=63t
) Zﬁm TS F1 <5 | 2 dat dt
escribe Euler’s
method. % Kk K
p P25/1395 P25 30 4 SEM FYUGP MTHC4D
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