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Answer the following questions: Mark
1- a-(i) Find all simple disconnected graphs with 4 vertices. o
ii) Find all simple connected graphs with 4 vertices.
b- Find a simple graph with 3 components , 10 vertices having: 5
(i) - maximal number of edges. (i1) minimal number of edges.
c- Find an example of a bipartite connected graph with 2 » vertices and having: 5
(i) Maximal number of edges. (ii) Minimal number of edges.
d- Find an example of a simple connected graph with 5
2 n vertices and no triangles having :
(i ) maximum number of edges. (i) minimum number of edges.
2- a- Prove that if G is a connected graph without circuits, 5
then G has a vertex of degree 1.
b- Find two nonisomorphic graphs with 5 vertices and 4 edges. -
c- Find the number of edges of a regular graph of order 1 and 2 n vertices. 5
d- Prove that the fewest number of edges of a connected graph with 3
n vertices is n-1 edges.
3 - a- Prove that if v is a vertex of the complete graph K, then K, - v 10
is the gomplete graph K, ;. And show that K,, is not bipartite for each n >/ 3
b- Mention and prove Euler formula for planar graphs. 10
And then prove that Ks is not planar.
4- a- Give the definition of maximal planar graph G. And show that 7
m<.3n — 6 for each planar graph with n vertices and m edges.
b- Prove that a graph G is regular of order 2 if and only if 7
each component of G is a cycle.
c- Prove ‘or disprove that if there is an open walk between v, and v, 6
in a graph G, then there is a path between themess — —oeeoeeees
full mark 80

Good luck. Dr. Magdi H. Armanious
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Answer the following questions:

e 0]
1. a. Show that j ——C;i(—zdx L (10 marks)
(x“+1) ©
—0
2n 40
b. Evaluate J- (10 marks)
2+cosH

2. a. Let w =f(z) be analytic inside and on a simple closed contour C.
Then prove that

L. @dz =N-P

27 z f(z)

where N and P are the number of zeros and poles of f(z) inside C.
(10 marks)
b. Prove that the zeros of an analytic function are isolated. (10 marks)

c. Prove that the image of Re(z) >—;— andler e s lw-1<1.

Z
(10 marks)
1 : ; ;
3. a. Prove under w=— straight lines and circles are mapped onto
z
straight lines or circles. (10 marks)
b. State and prove Rouche's theorem. Use this theorem to determine
the zeros of z° — 42> +z> —1 inside 'zf =1, (10 marks)
c. Find the transformation that maps z; =1, z, =1, z3=-1 onto
w1 =0, wy =1 and w3 =0, respectively. (10 marks)
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