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I Please read the | S BN DHcfore starting with
the I

1. You can only submit printed copies of your ||}l no soft copies will be
I

2. The dateline for the submission of this || [l is 3pm, Friday, 30th March
2007.

3. You must have a cover page accompanying your submission. On the cover page,
make sure you have your name, matric number and specify the total number of
printed pages (including the cover page) that you are submitting. Any other re-
marks that you would like the grader to take note of can also be included on the
cover page.

4. You should be submitting a total of (a) three functions (GraphGen, ConnectCheck,
Report); (b) one main program (Assignment); (c) two text outputs (see Page 3,
last two lines).

Problem description:

(a) We know that a graph G with n vertices and m edges can be represented by a n xn
adjacency matrix A = (a;j)nxn. Write a Matlab function named ‘GraphGen’ to
generate a graph randomly. Your function must have the following input variables:

(i) The order of the graph, n;

(ii) The probability p that there is an edge between any pair of vertices v; and v;.
In other words, if U is a randomly generated number between 0 and 1, then
there will be an edge between v; and v; if and only if U < p. In this way,
we see that the higher the value of p, the more likely that v; and v; would be
adjacent.

The output variable of *GraphGen’ would be a n x n adjacency matrix A.

(b) Recall that two vertices v; and v; are said to be connected in G if there is a path
from v; to v; (and vice-versa) in G. If v; and v; are connected, then the distance
between them is the length of a shortest path between them. Also, we know that
the (i, j)-entry in the matrix A* gives the number of walks of length & from v; to
v; in G. With this, it is not difficult to see that if v; and v; are connected in G,
then

d(v,u) = d(u,v) = min{k|(i, j)-entry in A* # 0},



and

G is connected if _ >0 foralli=1,...,n,j7=1,...,n,1i%# 7,

where ay;; is the | N NNNIEN in A"
Write a Matlab function named N to check whether a given graph G

is connected or not. Your function must have the input variable

i) A= thc B 1 otrix of G;
(ii)) The order of the graph, m:

There are two ouput variables of I They are

(i) Count, which is equal to 1 if G is connected and 0 if G is not connected.
(i1) A n x n matrix D defined as follows:

Vi, Uj are

Remark: There are more efficient ||l to compute the distance between
two vertices in a connected graph G than the one described above, but for the
purpose of this exercise, we will not discuss these more efficient ||l IR

If G is a connected graph, the | of @ vertex v is defined as

e(v) = NN - I 7~ o}
The radius and I G are defined [N 25

rad(G) = I <V (G)};
I - B - V(G))

Using the matrix D obtained in (b) as an input variable, write a function ‘Report’
that gives rad(G) and |l as output variables.

Finally, write a program called || |} Q@ JJEEE that does the | R
(i) Prompt the user for the number of vertices n.

)

(ii)) Prompt the user for the number NN .
)
)

(iii) Prompt the user to enter a positive real number c.

(iv) Open a text file so as to write the output for printing (and | NI it)
later. You may want to use the |Gz T



(vi) Write the values of n, z, ¢ and

to the text file.
(v) Repeat the I = times:

x (Step 1) Generate a graph G | using » and p.

* (Step 2) Check if G is connected. If G is | 2dd 1 to the variable

Total and add |} to the variable Diam. (Set the initial value of
Total and Diam as zero).

* (Step 3) Return to Step 1.
(vi) Write the values Total,

Total
T

= I that o [ I croph
using values n and p is | GczczNzG
- = Average diameter of a | N I B connected graph.

to the text file.

Now run your program | N (i) » = 200, c = 0.9, z = 500 and (ii) n = 200,
c=1.1, z = 500.

END OF I



