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Note : 12 marks for each question(answer 5 only)

Q1:- By matrices find the regression equation Y/X that describes the relationship between X and Y ,
graph the regression line ?

X 6 9 3 8 7 5 8 10
Y 30 49 18 42 39 25 41 52
Q2:—For G.L.M. Y=XB+E where /_'3(01__3_) , E~N(0,01,)
A Ut -l
Show  that Var(é(o'lhs)) =g (XX)

Q3:— If X~N,(M , %) and Y=CX ,thow that Y~N,( CM ,CEC')

3 e

2 0 3
Q4:— If X~N,(-1|, [0 1 0]y where X'=(X]  X}) ,and g_,=[x']
o| [3 05

Find i) the pd.f. of x, ? ii) the regression function E(X,/X,) ?

4 2 o't
Q5:— Find the eigen values and eigen vectors for the matrix A=[1 3:|

06:— If X~N,M , Z) where Q(X)=2Xl2+3X22—2vX,X2 ,Find K satisfies normalized the pd.f.?
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Remark\\ Twelve marks for every question and six marks for every branch

Q1 \ Prove or disprove the following statements:
(1)If 4 is a convex set in vector space ¥ over Fthen 4 be a subspace of V.

(2) Every normed space be a metric space.
(3) The closed Ball in normed space X be a convex set.
(4)If {x,} is a Cauchy sequence then {x,}be a bounded sequence in normed space X .

Q2\ A\If 4 is a subset of vector space ¥ over Fthen A is a convex set if f (a+p)A=ad+ pA for
all ¢,f e R*.

B\ Prove that every affine set which contains zero in vector space V over F be a subspace.
Q3\ Prove that every norms over finitely — dimensional vector space be equivalent.

Q4\ A\If {x,}and {y,} are two sequence in normed space X such that x, - x andy, — y then:
(i} e
¥

@) x, -y, >x-y
B\Let f:R— R suchthat f(x)=x forall xeR.Does /f be continuous function.

Q5\Let f:X — Y is a linear transformation and let 4 = X and B ¥ then :
(1) 4 isaconvex setin X then f(A4)be a convex setin ¥ .

(2)If B is a subspace in ¥ then f~'(B)be a subspace in X .
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2 = i
Q1/ Discuss the continuity of f(z) = {% 2 ZZ f ll ,at zy =i

Q2/ Let f(z) be analytic function for each z, prove that: V2|f(z)|* = 4|f '(z)|2 X

Q3/ Define the zeros and singularities of a complex function f (z), and prove that the
zeros of sinz and cosz in complex plain are the same as the zeros in real plane.

Q4/ Let f(2) = u(x,y) + iv(x,y) , deduce Cauchy — Remain conditions in polar form,

’ 1 .0v . ou
and then show that f'(z) = o AL

Q5/ Define a branch and principal value of z¢ and find its derivative.
B/Let zz=1—1i ,z,=-1—1i,showthat P.V.(z,2,)! # (P.V.2})(P.V.z})

Q6/ Evaluate the magnitude of w = sinz at the point z = m + iln(2 +V5)

Q7/ Why is the function sinh(e?) entire? Write its real part as a function of x and y, and
state why that function must be harmonic everywhere.

Q8/ A/By definition of limits find lim,_,,_;[x + i(2x + y)]

B/ Show that f(z) = e~® cos(Inr) + i e sin(Inr) ;7 > 0;0 < 6 < 2 is differentiable
andfind f'(z).

Q9/ Find cos™'z,then cos™ti. =
Q10/ Let the function f (z) = u (x,y) + i v (x,¥) be analytic in some domain D. State

why the functions U (x,y) = e**» cosv(x,y) , V (x,y) = e*™Y) sinv(x,y) are
harmonic in D and why V (x, y) is a harmonic conjugate of U (x, y).

note: 6 marks for each question
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Note: 6 M for everyl equation
1) What is (Unit- Step — Function)? Find Laplace transform of the function u(-a) ?
2) Find Laplace transform of 7(r) , where f(t)=sin’tcos’t ?

3) State and prove ((theorem of Change of measurement ))?

4) Find the inverse of Laplace transform of the following :

25 +3 e
a) F(§)=—m—"—-7--"7 b) F(s)= ?
) Fs) 5% +45+20 ) FG) (5+3)?
5) Defined the Fourier Cosine and Sine transform and the inverse ? and solve the
ou o’u

following P.D.E. 5—q6—2= 0? with initial condition u(x,00=0 and (0, y)= fn?
X
6) Solve the following integral equation
f(t)=asint + 2j. f@sin(t-t)dr  , f0)=0 ?
0

7) Sketch the (Saw —tooth — function )? Defined f(r)of this function ? is the
function a periodic ?why? Find the Laplace transform of this function ?

8) Solve by using Laplace transform the following P.D.E.

Z}}L':—g%zo, 0<x<1 , where

u(0,)=u(l,y)=0, u(x,0)=sinxx, u,(x,0)= ——;—sinﬂx[cos(O) +1], 0<x<1?

9)A) Prove that ~ S{f(x-a)} =e™I{f(x)} ?

B)If f(x) piecewise continuously deff. And absolutely integrable , then
1) F(k) is bounded for —w<k<w ?

ii) F(k) is continuous for —w <k <co ?

10) Find the convolution ( choose three only )

1) txe” i) sinat *sinar
1i) rxe*¢ iV)cosr*e®
% ¥
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Stage: Fourth
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Note: For each question 12 marks.

Q;: Define and give example:

1- Indiscrete Topology. 2- Base. 3- Limit point. 4- Dense set. 5-Relative Topology.
6- Homeomorphism Function.

Q:LetA={0,1,7,%,..} SR Find 4°, 4,4/ in

1- Usual topology. 2- Discrete topology. 3- Indiscrete topology. 4- Cofinite topology.

Q;: Answer the following with examples :(Only Three)

1- What the relation between topology and relative topology?

2- What the relation between base and subbase?

3- What the relation between open and closed map?

4- What the relation between finite and infinite product space?

Q4:1- Let X be a nonempty set. Find the induced topology from the following metric d on .

_(1ifx+y
d(’"”‘{o ifx=y

2- Is topological space has more than one base? Is the converse is true? Explain with
example.

3- Let T be a class consisting of R, @ and all infinite open intervals (g, ), q € Q, then
prove T is not topology on R.

Qs:a- Consider the topology T = {X,®,{a},{b,c}} on X ={a,b,c} and the topology
L ={Y,®,{u}} on Y = {u, v}. Find the defining base § for the product topology on X X Y.
b- Let X be a nonempty set and S is family of subsets of X. Then f is base for topology T

% .pf’ - e,
on X iff: f'f‘ (ebal) dtalz ‘*»%
ke At
1-X = Ul | poadsdl At g

b .-"r\ &
%ﬁ;&n Zoenh J‘&"
N

2-VB,, B, € B, then By N B, is union elements of j.
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