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AU-128
B.Se. Part—I1i Semester—V Examination
MATHEMATICS (NEW)
(Mathematical Analysis)
Paper—IX
Time : Three Hours) [Maximum Marks - 60

N.B.:— (1) Queston Nao. 1 is compulsory.
(2)  Attempt ONE question from cach Unit

1. Choose the correct allernatives = —
(i 1P = (1.2, 4)and P,= (I, 3, 4) be two partitions of [1, 4] then common refincment of
Pand P, is :
(a) (1,2, 4) (b) (1. 23, 4)
¢y (1, 4) (dy (1,2.3.4)
(i) Let I be bounded function defined on [a, b} and P be any partition of [a, b, if o< 0 is

any real number then U(P. e 1') 15 :

@) a L(P. 1) by o (P )
{cy U 1) (d) None of these
(i) An improper integral I dx is divergent if': 1
(x—a)f
(a) pzl (by p <1
(c) p='a (d) None of these
(iv) B(m, n)is: I
) m+n b) Lﬁ 'n__
@ T ® 5
, lmln o
(cy — (d) 'min
amn -—n
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(v) A function u(x. y) is harmonic in 1) if : |
fa) u +tu =0 (b) u, u =0
(¢) u tu =0 (dy u_ - u =0

(vi) Let u, v be real valued lunction defined on R* and 1(z) — u + wv: T{zy=u iv. I ['is an
analytic function and f is not constant, then : ]
(a) T is always analytic (b) I may or may not be analytic
(c) T is never analytic (dy -1 isanalvtic

(vii) A bilincar transformation w = :z: . is conlormal 1f : 1
(@) ad  bc =0 (b) a£0,bx0
(¢) ad bc=0 (d)y c#0.d=0

(viii) A bilinear transformation with two non-infinite fixed points « & § having Normal form
W HJ 1s Hyperbolic if : I
w B Lz-p) st
(@) K|=1 (k) |K| =1, K is real
{¢) K| = 1, K isnot real (d) None of these

(ix) Let (X, d) be metric space and AcX. A 1s nonempty the diameter of A 1s diA) if A s
unbounded then : |
(a) d(A) <> by d(A) = o
(c) A== (d) diA) =1

(x) lLet A be a nenempty closed subset of metric space (X. d) then A" iy : 1
(a) open (b)y closed
() o (dy None of these.

UNIT—I
2. (&) Prove thataf {(x) is monotonic function in.|a, b] then it i1s integrable on [a. b|. 4
b L
(b) Iff, g eR[a, b] and f(x) < g(x), 7 x €a, b}, then prove that Jf(x)dx < Ig(.\‘)dx. 3
(¢)  Show that any constant function defined on |a, b] is integrable on [a, b 3
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If a function F(x) is continuous on |4, b] and F(x) is continuous and differentiable on |a, b)
with F'(x) = F(x), x € [a, b]. then prove thal j F(x)dx = F(b}—F{a) . 4
Let {{x) be a bounded function delined on [a, b] with bounds m and M. Then prove that .
m(b - a) < L(P, ) £ U(P, f) £ M(b - a) for any partition P of [a, b].

Lad

(¢} Define Darboux Upper and Lowers sums for bounded function f(x) defined on [a. b} and
find them for function f(x) with bounds m,= . m,=2. m, = 3. m =4 and M, - 2,
M,= 3, M, =4, M, = 5 for the partition P = {I, 3, 4, 5, 6} of [1, 6]. 3
UNIT—II
4 (a) Prove that } —i__d_\' convergesif p > 1 and diverges if p < 1 and a > 0. 4
;oxF
" 3
() Show that [ _dx is divergent. 3
Sovx+1
() Show that I I\EUS'\ dx is Absolutely convergent. 3
] \"I L f\;J
5. (a) Prove that B{m, n) = i_‘-‘_”"_ . 4
m+n
1 — ——
(b} Show that _[w.-"h'(l--‘i? dx =m/8 3
\’r sn-l
‘ -
(¢) Provethat 'm = ﬂ log— | dx 3
b \ X/
UNIT—III
- . . . a . ] 1 ]
6. (a) If f{z)=uir, 0) +iv (r, 0) is analytic function in D, then prove that y_ = -y, and v - u0.
r r
CR equations in polar coordinates. 5
(b} Using Milne-Thomson method construct analytic function f(z), whose real part is
¢ (x cosy + y siny). 9
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7. (a) Letf(#) ~u+ivbeanalytic in the region ID. where u and v have continuous partial dertvatives
upto the second order. Then prove that v and v are harmonic functions. 5
(b) 1I'w =u + 1visanalytic function in the region R, then prove that :;L: :; i) ! 3
(c) Tfw —u-+ivisanalytic function in D, then prove that % - %t 2
UNIT—IV
8. (a) Prove that the cross-ratio remains invariant under bilinear transformation. 3
(b) Find the image of the rectangle bounded by x = (0, y = . x = 2 and y - 3 under the
transformation g _ o™ f2 . 5
9. (a) Prove that every bilincar transformation with single non-infinite {ixed point o can be put in
the normal form S + 5. where K is a constant. 5
woo zZ-w
(b) Ilind the bilinear transformation which maps the points z = 1. i. -1 inlo points
A TR S 3
UNIT—V
0o x oy
10. (a) let X be an arbitrary non-empty set. Define d by d(x, y) — ° | iy show that ~d’ is
metric on X. 5
(b) Let (X, d) be a metric space and x, v, x. y' € X. Show that
dis, ¥) = dix’s ¥ £ dix, =)+ diye v, ;
{c) Definc ——
(1} Limit point
(i) Inicrior point ol a sel A. 2
11. (a) LetY bea subspace of a complete metric space X. Then prove that Y is complete «» Y is
closed. : s
(b) Prove that every neighborhood of u point is open set. 3
(¢} Define:
(1) Cauchy sequence
() Complete metric space. ' ' 2
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