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Answer the following questions

First : Objective questions : (20 marks)

Among the following statements mark the true and false ones with (\/) and (%) respectwely Justify
your answer for ONLY TWO of them :
- (a) In a metric space X, for any set A £ X we always have A=A. ( )

(b) A complete metric space is a Banach space. ...cccovevviiiiiiiiiniiiiiiiiiinii ()
(¢) Any subspace of a Banach space is also a Banach space. .............. wid & SRR SRR+ § S5 ()
i . 3 :

d) The sequence | 1 belonigs tis flve Space £ 1 isvsusissposswnssiimumesns s wsvs s sonvnwies « Sovvemmesmmmiss
(d) eq ( //;) ki P _ O
(é) If A ={Xy ,xz,x3,x4,x5«,x6}gf°° s it follows that the linear hull H(A) is separable. ........cee.e()
(f) For any normed space E over K, the space L( £*,E)is a Banach SPACE, wuswen o s somvenmmensn oo ¢ s viven ()
(2)A normed space E that is lmearly isometric to a Banach space F, is itself Banach space. .............( )
(h) For any normed space E over K, the dual space E" is a Banach space. . @)
(i) Every linear transformation S: K> — £ is continuous on R, ...cvoervveenvenneennnn, RSN )
(j) If E is a normed space over K, then any two norms defined on E are equnvalent ——

Second : Subjective questions (26 marks each)
[2] a. Define: a metric space - the space " (4 marks)

Letp>1,q=p/(p - 1) Prove that if (o, )e £",(B,) € £, then the series Zoc B is absolutely

' Ve W
g o0 o0 : p o0 q
convergent ; and > lon Bnl < [ > ‘“nlpJ . [ > IBn‘q) ; . (10 marks)
' n=1 =] = : A 4
b. Show that a convergent sequence in a metric space has a unique limit. (6 marks)
[3] ] a. Define : a separable space. (2 marks)
Show that the space £? is separable (p >1). ’ ( /8 marks)
b.Let I,F be normed spaces over K, E # {0}, and let T :E—F be a linear mapping of E onto F.
Prove that that T is 1-1 and T? is bounded if_and only if there exists a constant m > 0 such that-
HTXHZ m ,for all x e E with |]x”= i ( 10 marks)
[4] a. Consider the mapping T: R* — R’ , T(a,b) = (2a+b,a-2b,b) forall (a,b) eR’
Show that T is a bounded linear transformation on R” and then find | T]|. (9 marks)
b. Let E,F be normed spaces over K and suppose that E is finite-dimensional. Prove that :
(i) E is a Banach space , and (ii) every linear transformation T:E—F is continuous on E.
 (3+8 marks)

Best wishes. . Ever
Samix Q(aAbem
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Answer the following questions:

i . . u_19u .
[1] a) Find D' Alembert solution of the wave equation —a-x-2— = 7? subject to the B.
: c
C's u(x,0)=f(x) and (%tu-) =g(x) and show that the solution is unique
t=0 ’

and stable. | (10 Marks)
b) Show that the solution u(x,y) of Laplace's equation V2u =0 in the region
O<y<a, x>0 satisfying u(x,0) = f(x) and u (x ,a) = 0 where f(x) is a
given function and a is a constant is

0

u(x,y) = % J{ j sl (8. Y)f(g) cosA(E — x)dE |dA (15 Marks)

7 sinh)a
- .o _ldu .. . y
[2] Show that the solution of the equation ?3;5 = —k——a—t which satisfies the conditions
(a—u—j =(@) =O,t>0'andu(x,0):x,OSx$a is
Ox x=0 Ox X=a ‘
' 2 . | @n+1)2kn?t /a2
u(x,t)= —1—a - ig— 1 5 COs (Zn il DTEX e [ B ] ° (20 Marks)
2 gt 4(2n+1) - a

[3] Find the solution of the interior and exterior Dirichlet problem V?u=0inR or
outside R where R is a circular region of radius a and
u(a,p) =f(e) , u(r,p+2n)=u(r,p) where fis a given function and ¢ is the
angular coordinate , u remains bounded as r — . (20 Marks)

[4] Using Laplace's transform to solve the equation x% + gxg =x (x>0,t>0)

givenu (x,0)=0 , x>0andu(0,t)=0,t>0 (15 Marks)

Good luck Dr. Mahasen Moussa
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Answer the following questions

[ [1]- a) Deﬁne pole of order m for w =f(z) at z=1zg. If f(z) has a pole of order m
at z=z(. Then prove that

1 d(m—l) .
Res [f,zy]= zl—l>nzlo (D)l g, (m D [( -zp) f(z)] (10 Marks)
¥ 2T
b) Prove that J (bl <1) (10 Marks)

1+bsm6 b2

[2]-a) Define zero of order m for w =f(z). Let N and P are the number of zeros
and poles of f(z).Then prove that

ElﬁAc argf(z)=N-P (10 Marks)
b) Desribe a Riemann surface for w =274, (10 Marks)
[3]- a) Under the transformation w = V2e™ 47 4 (1-2i) find the image of
R:x=y=0, x=1 andy =2 in the w — plane. (10 Marks)
b) Prove that under w = straight lines and circles are mapped onto
, , e ‘
straight lines or circles. Find the image of x + 3y -2 =0 and
X—3y+2=0 under w=1. (10 Marks)

[4]- a) Prove that f(z) =sinz is not bounded. Discuss the analyticity of
=gotz. (3 Marks)

0052\4 T 9
=—e. .

X+1 2

b) Prove that (4 Marks)

¢) Prove that the zeros of an analytic function are isolated. (3 Marks)

Good Luck Prof. Dr. M. K. Aouf
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Answer the following five questions: Mark

| ~1- a- Find the number of edges (or arcs) IE(G) | of the graph G of eaéh of:

(i) G'isadisconnected graph with 7 vertices and maximal number of edges. (2 points)

(ii) A simple graph with n vertices and maximal number of edges. (2 points)

(iii) A simple graph G with 4 components, 10 vertices, and (2 points)
having a maximal number of edges.

(iv) G is a bipartite graph with 2n vertices having a maximal (2 points)
number of edges . ,

(v) G is a simple graph having maximum number of edges, (2 points)

2n vertices and no triangles.

b- Give an example of each of: (mention the reason (briefly)) :

(i) Two non-isomorphic simple graphs with 4 vertices and 4 edges. - (2points)
(ii) A regular graph of order 2 with two components. (2 points)
(iii). A maximal planar graph with 5 vertices. (2 points)
(iv) Give an example of anonplanar graph with 7 vertices. (2 points)
(v) An adjacency matrix of a graph with 4 vertices and 4 edges. (2 points)
2- Prove each of : v 3
(i) Any connected finite graph G without circuits must have at least (5 points)
one vertices of degree 1 .
(ii) If there is a direct circuit in a digraph, then there is a direct cycle (5 points)
(iii ) The two graphs K5 and K53 are not planar. (5 points)
(iv) If G be asimple graph with n vertices and k components, then (5 points)
n-k< |EG)| ("5 .
3-  a- Let G be a connected graph. Show that: . : (8 points)
Gisatree = |EG)]=|WG)|-1
b- Give the definition of the isomorphism between two simple graphs. (12 points)

And give two non-isomorphic graphs with 7 vertices satisfying;
deg vy =deg vy =1, deg v3 = deg vy =degvs =2, and deg vs = deg v =4..

4- a- IfGis a graph with degv 22 forallv € V(G), (6 points)
then each component G; has a cycle .
b- LetGbea plane graph with, n vertices , m edges and r regions. (7 points)
Mention and prove Euler formula for plane graphs? -
¢-  Define what is rooted tree ? Let T = (V, E) be a rooted tree with root vg. (7 points)
Prove that indeg v =1 for all v € V - v,. And prove that T has no semi-cycles.

Examiner : Dr. Magdi H. Armanious Full Mark: 80 points
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Answer the following questions

[1]-a) State with proof the continuity equation. -

b) The velocity and density fields in a flow are given by
o .
O]/% =ke’y-=, qy =-kxy’ 2 g, =
y X
and
p =p, exp[-y(xy — ct)], where a,B,k,€,y and p, are constants, show that the flow

satisfies the continuity equation if ¢ =a + f3.

D.Y Dp | — .
[2]-a) Show that —D—t—dp’: d Dt and hence prove the constancy of circulation for an ideal

flow.
b) Find the circulation of q = (x? - yz)i — 2xy] around the circle x? +y? =1,

[3] Show that the combination of a uniform steam U and an apposite dipole of moment p

represent the flow around a circular cylinder. If a circulation k is added to the system
find the positions of stagnation points. -

Gl dsana 3 G sl s - ailly s kel ae
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1) i) Solve the following stochastic equation dX=rXdt+sXdw, where 1,5

are positive constants. Use it to explain the disappearance of some
types of fish. '

- 1i) Solve the colonel Blotto s game. Comment on its real application.

2)

- [27 marks]

i) Explain the epsilon constraint method to solve ‘multi-objective '
optimization problem. Apply it to the following problem:
min f1=x-y, 2=2y-x, 3>x,y>0

ii) Solve TSP with the followmg matrix [* 456, 3*45, 98*3 969*]
Discuss metaheuustw optimization.
[26 marks]

i) Why fractals are abundant in nature. Derive the fractal dimension of
the Cantor set. ’

. ii) Study SIS model ona static graph. Why do we need SWN.

1i1) Commem on the need for netwmks tc study either cascade fajlure |

in power qystems or economy :
- [27 marks]



