BA./B.Sc. IV Semester

Assignment
Mathematics
Paper-I
Attempt one Question from each Unit.
Unit-I
Q.1 (a) Show that the sequence {f,,} ,where f,,(x) = - ’; =~ Vx € [a,b] isnotuniformly

convergent on any interval [a,b] containing 0.
saRfa BRI B o {f,} 7 fu(x) = 5 Vx € [a,b] o P wRA R A
ey Y eRTel [@, b] R UHEAE AR e B € |

(b) Test for uniform convergence of the series.
=1 9o & YHaAe SIRT & forg uRietor iy |
X

Z -
(n+x2)2
Q.2 (a) Prove that the sequence {f,,} where f,,(x) = x" 1(1 — x) converges uniformly in the
interval [0,1]
R AT & argspa {f} ol fr(x) = x™7H(1 — x) , arret [0,1] & vope srferamian

BIC € |
(b) Test the series Z 1 for uniform convergence for all values of x.
xzﬁwﬂqﬁ?ﬁﬁnﬁvﬂz( Dl $meqﬁaﬂwaﬁﬁﬁl

(n+x2)
Unit-ll
Q.3(a) Show that the following mapping is pseudo metric but not a metric.
TR sifvre f&s = ufafaser e oga — @F & =g ud T8 © -
d:R X R - R s.t. @f® d(x,y) = |x? — y?|.

(b) Let A and B be subsets of a metric space (x, d) then show that
A & A T2 B P wHfs (x, d) & Suagesd § o1 ysRid siforg f&
(AUB)= ANB
Q.4 (a) Prove that in a metric space every open sphere is an open set.
g BINY 1 fHAT W g Falts d |, U f4gd e e [agd Jgead Bl ¢ |

(b) In a metric space , prove that every derived set is a closed set.
el ft R e # Rig AN 5 936 oo~ aad s A9 aqead 8l 2 |
Unit-1lI
Q.5. (a) Let (S,d") is a subspace in a metric space (X,d). If B c S is open (closed) in X,
then show that B is also open (closed) in S.
A 6 (S, dY) e Wi (X, d) & SuwEfe g1 afe B € S, X 9 faga (Wga) € o yeiia
P f6 B, S # 1 faga (Wga) srm |

(b) Let (X,d,) and (Y, d,) be metric spaces. Show that f: X — Y is continuous iff
A & (X, dl) dar (Y,d,) 1 o |Afe 2| yeiia ooy f 1 X - Y dad gmm
afe 3R dHaa afe

fA)cfA) v Acx.

Q.6. (a) In a metric space, prove that every convergent sequence is a Cauchy sequence.
ol o wfe # |, Rig Y & udS AR 3hd Ud Hrel 1A 8T 2 |

(b) Prove that the product space is a metric space.
g HIRTT 5 o= wafe va gle wwfe 8t 2



Unit-1V

Q.7 (a) Prove that every closed subset of a compact metric space is compact.
& Hed Xd FAE BT Ud Fgd IuFgedd Hed sl & |

(b) Let X be an infinite set with the discrete metric d, then show that (X,d) is not

compact.
AT fb X fafdad g0 d &1 Ush =1 9qead & , a9 UsRid $Ifog b (X,d)
RENREES

Q.8 (a) Prove that the union of two connected sets, having non — empty intersection is
connected.

Rig BIRTY 6 iReT wafe arel a1 Axg Aqeadl & 99 ¥g 8l ¢ |

(b) Discuss the connectedness of the following subset of R?2.
R? & fo Suageay & IR gdl @ Sifd I

D={(xy):x#0 and y=sin(1/y)}
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Attempt one question from each unit.
Unit-I

2
Q.1. Solve (g1 FIfS)— 3732’ +(1- cotx)Z—z — ycotx = sin®x

Q.2. Solve by the method of variation of parameters
grae faeRor fafy grT g HIE
d2

oz Y+ a? y = cosec ax

Unit-Il

Q.3. Solve the differential equation
JqH THIBIUT EA aﬁﬁﬁl

2
(8) y(1—logy) X +(1+logy)( ) =0

0 e i 6

dx?
Q.4 Find the complete integral of the following equation by Charpit’s method
fferRad aiiaeor & =t A 9 9ot s s1d i |

2(z +xp + yq) = yp?

Unit-Il
Q.5. Solve the partial differential equation
3N radhet AHIBIT B BT |
@ r—2s +t=sin (2x + 3y)
(b) r—4s+4t+p—2q=e*"Y
Q.6. Solve: (ga @I :
xZZTE+ nyai—azy + yz%ﬁ = (x?+y?%)2
Unit-IVv
Q.7. Solve by Monge’s method
A A gRT 8l B
r=a t
Q.8. Solve by the method of separation of variable
=RI & JIFHRY A gRT 8l DI
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