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I, b HTE T IRHT FETY 39 UHR © 6
gl g & 5 Jgp N T uReg E=m B

TP UREY AT

Let are two rational number and is arational number, prove

that \/gp is also a rational number.
OR
g @Y fos oA wveanel &1 aqzaa Q qof ®idd &3 & 2|

Prove that the set Q of rational numbers is not a complete ordered
field.

TR Gt v foRay e Reg I |
State and prove Baire's category theorem.

OR

LIEK dem . g1 g |Eiedl g SR TH

BT 2| d9  ddd g Ifg AR v afg
59 T Y § 69T 7 |

(F) X ® |97 2

Let and « be two metric space and be a

function. Then is continuous if and only if (F) isclosed in X

whenver F'is closed in Y.
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Note : Section'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
(et

consists of long-answer-type questions. Section 'A" has to be solved first.

Section - 'A'

futukfdr viry2ikjh ¢'uk d mikj ,d ;k nk okD;k e nA
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)
"NMRIE AherT” BT B forfay |
Write statement of "Summation by parts".
T 2. WISl YT Bl B IRy |

Write statement of Schwarz's Theorem.
TS 3. HIbel IO BT Hely THY BT B Iy |

Write statement of fundamental Theorem of Integral Calculus.

TS 4. QUITGRT Herd b1 gRETRT Hifig |

Define Integral Function.

TR 1.

P.T.O.
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5. faziffd ot T aRRT ST |

Define Analytic Function.

6. AR GRS BT FAAT BT GRWINT P |

Define Equality of complex numbers.

7. e gfafesor o1 gk @iy |

Define Contraction mapping.

5. qof g wHRe BT URWIRE R |

Define Complete metric space.

9. YIH Fail Uq fgda dait &7 gReIfig #If |

Define First category and second category.
10.URFT UReoE T[URH Bl URHEINT SIS |

Define Finite Intersection property.
Section - 'B'

futukidr ¢"uk d mikj nA

Solve the following questions : (3x5=15)

1. Tk g ool & oy ol &1 IR & s Riga & IrRa

DITTY |

Explain Cauchy's general principle of convergence for double series.

OR
Id pifc B D Aabhel P ARAT BT |

Explain partial derivatives of higher order.

B Bl fA9To B,

SE
If f: [a,b] is bounded and P, is any partition of

then
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e 2. Rig PIU f6 U Fdd Bl N9 FHIG AT Bdl © |

Prove that every continuous function is Riemann integrable.

OR

Il & ATUET ddhely &l IerIdl 3 oy fd :

J‘ “tan"' ax

T
dx==log(1+a) afe a=0
0 X(1+x2) * 2 Og( )

With the help of differentiation with respect to parameter show that :

if =0

3T faveie wee B, Rig dIfore &

If f (z) is an analytic function of z, prove that :

OR
@A Bw=z ot & IRaAR |z ~1| = AT fgureh 7wt omfebe
P URIR ¥ ®UIRT BT 2 |

Show that the mapping transforms the family of

circles |Z - 1| = A into the family of lemniscates :
P.T.O.
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OR

TR BT SR & ford TRIeTor HIRTY

0
Test for convergence of Integral : I_oo e’ dx

difded Frem &1 @ B |
Explain Orthogonal system.
OR

g Z,=2,7,=i,Z, =2 &I fa=gail and q
yfafIfd &= arel fg¥Rae ®wU=aRoT &l 1d BT |

Find the bilinear transformation which maps the points

into the points and

et & fodll gl JAfe H, uis f9gd Mias Ue faga e
BT 2 |
Show that in a metric space every open sphere is an openset.

OR
Reeqra fop et 81 e & el IR S Qe 1 argepst
gl 2 |

Show that every convergent sequence in a metric space is a Cauchy
sequence.

cigy & wHfe T HET 2 |
Show that the space is separable.
OR
feagrelr o Bl e wfte # 1 Wed SU—|geddl &1 A9 Had
Bl 2 |

Show that the union of two compact subsets of a metric space is compact.

P.T.O.

IR 3.

e

IR 5.
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OR

JATR A BT JART B foly TRIETT HIFTU

0
Test for convergence of Integral : I_oo e’ dx

Jifde® Fraem @ @mr Hifo |
Explain Orthogonal system.
OR

g Z,=2,7,=i,Z, =2 &I fa=gail and H
yfafRIfd &= arel fg¥Rae wU=aRoT &l S1d I |

Find the bilinear transformation which maps the points

into the points and

g@&ﬁﬁ el S Falite ¥, g% 99 Mdd & 99w ag=a
T &

Show that in a metric space every open sphere is an openset.

OR
famatl foh fadll gl THfe H Ui AR 3gehH Udh DLl Tgehd
BT B |

Show that every convergent sequence in a metric space is a Cauchy
sequence.

Toey b Tafe T FE B |

Show that the space is separable.

OR
fagren & ol gl wafte 3 a1 ¥Wed SU—wdzadl &1 |9 Hed
BT B |

Show that the union of two compact subsets of a metric space is compact.

P.T.O.
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Section - 'C'

futukidr c¢"uk d mikj nA

Solve the following questions : (5x5=25)

g3 1. gesy fb ®HoaA

%St T b Uil BT g & deat 2 @2 fiy (0,0) # fx(0,0).

(2 = y?)
%,(X, y)#(0,0)
Show that the function f(X,)’):
0,(x,»)=(0,0)

does not satisfy the conditions of shwarz theoremand fxy (O, O) Z fyx (O, O) .
OR
B f(x)=xsinx @1 oRIE (-mm) H RISl g

PITY | 1 T SifoTe s

Obtain Fourier series of the function f (x) = xsin x in the interval
(—IT, IT) . Hence deduce that :

T

1
— —
4

1 1
=—+
2 13 35 5.7
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Section - 'C'

fuEukfdr ¢'uk d mikj nA

Solve the following questions : (5x5=25)
xy(x* = y*)
Tyf,(x,y)i(w)
Te T 1. TeEd 5 wad f(xy)=
0.(x.5)=(0.0)

f(xy)=

ST T @ Tl @l Aqee Tel St 8 7= fy (0,0) # fx(0,0).

2 L C )
xy(f-l_ y ),(x,y)i((),O) 2+ ,(x,y)#—(0,0)
xShow that the function f(x,y)=
O,(x,y):(0,0) O,(x,y):(0,0)
does not satisfy the conditions of shwarz theoremand fxy (0,0) S fyx(0,0).

OR
B f(x)=xsinx @1 =R (-mmm) H BRI AN U

HIRTY | 3ra: A wifvte b -

Obtain Fourier series of the function f (x) = xsin x in the interval

(-77,71) . Hence deduce that :

1 1
— -+
1.3 35 57

+

T
4

| =
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