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Question 1: (a) Using Karnaugh map, simplify 

 X': A'BC'D'+ ABCD+ ABCD'+ ABCD'  

Ans: 

A’BC’D’ + ABCD + ABCD’ + ABCD’ + ABCD’ 

=A’BC’D’ + ABC(D+D’) + ABCD’ 

=A’BC’D’ + ABC+ ABCD’ 

=A’BC’D’ + ABC (1+D’) 

=A’BC’D’ + ABC 

 

(b) Describe Konigsberg’s 7 bridges problem and Euler's solution to it.  

Ans: 

The city of  Konigsberg(Russia),  was set on both sides of the Pregel river.  There were two 

islands on the river and there were seven bridges connecting them. Residents observed that using 

the bridge at the southern part of the city (Bridge 1 in Figure) as starting point, they could not 

stroll around crossing all the bridges only once. They had to skip one bridge or cross some 

bridges twice. Some of them conjectured that it was impossible to cross the seven bridges once 

and only once. 

The problem was submitted to the great  Leonard Euler, one of the most famous mathematicians 

that time.  Euler proved that there was no solution to the problem; that is, there was no way to 

cross the seven bridges exactly once. 
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Euler's approach was to regard the spots of land (there are 4 of them) as points to be visited, and 

the bridges as paths between those points.  The mathematical essentials of the map of 

Konigsberg can then be reduced to the following diagram, which is an example of what is called 

a graph:  

 

A graph is a figure consisting of points and connecting lines or curves (called edges).  The 

problem of the bridges of Konigsberg can then be reformulated as whether this graph can be 

traced without tracing any edge more than once.  

For each of the vertices of a graph, the order of the vertex is the number of edges at that vertex.  

The figure below shows the graph of the Konigsberg bridge problem, with the orders of the 

vertices labeled.  

 

Euler's Solution :--  

Euler's solution to the problem of the Konigsberg bridges involved the observation that when a 

vertex is "visited" in the middle of the process of tracing a graph, there must be an edge coming 

into the vertex, and another edge leaving it; and so the order of the vertex must be an even 

number.  This must be true for all but at most two of the vertices--the one you start at, and the 
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one you end at, and so a connected graph is traversible if and only if it has at most two vertices 

of odd order.  (Note that the starting and ending vertices may be the same, in which case the 

order of every vertex must be even.)  Now a quick look at the graph above shows that there are 

more than two vertices of odd order, and so the graph cannot be traced; that is the desired 

walking tour of Königsberg is impossible.  

Examples :-- 

 

Using the Konigsberg problem has his first example Euler shows the following: 

                   Number of bridges = 7, Number of bridges plus one = 8 

                     Region    Bridges            Times Region Must Appear 

                        A             5                                     3 

                        B             3                                     2 

                        C             3                                     2 

                        D             3                                     2 

However, 3 + 2 + 2 + 2 = 9, which is more than 8, so the journey is impossible. 

Since this example is rather basic, Euler decides to design his own situation with two islands, 

four rivers, and fifteen bridges.  The situation Euler created can be seen in Figure 3 [not 

available].  Euler now attempts to figure out whether there is a path that allows someone to go 

over each bridge once and only once.  Euler follows the same steps as above, naming the five 
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different regions with capital letters, and creates a table to check it if is possible, like the 

following: 

                        Number of bridges = 15, Number of bridges plus one = 16 

                                    Region  Bridges      Times Region Must Appear 

                                    A*            8                           4 

                                    B*            4                           2 

                                    C*            4                           2 

                                    D              3                           2 

                                    E              5                           3 

                                    F*            6                           3 

In addition, 4 + 2 + 2 + 2 + 3 + 3 = 16, which equals the number of bridges, plus one, which 

means the journey is, in fact, possible.  Since the sum equals the number of bridges plus one, the 

journey must start in either D or E.  Now that Euler knows it is possible to make a journey, all he 

needs to do is state what the path will be.  Euler chooses the path 

EaFbBcFdAeFfCgAhCiDkAmEnApBoElD, where he includes which bridges are crossed 

between the letters representing the landmasses.  While this information is extraneous, as the 

exact bridge does not matter in knowing that a journey is possible, it is useful when selecting a 

path.  This is a good example that shows the method which Euler would use when solving any 

problem of this nature.  

 

 

(c) Show that the sum of the degrees of all vertices of a graph is twice the 

number of edges in the graph.  

Ans: 

The proof is by induction on the number of edges ‘e’:- 

Case-(i): Suppose e = 1. Suppose f is the edge in G with f = uv. 

Then d(v) = 1, d(u) = 1.  

Therefore, 

Σd(x)= 

x v =Σd (x) + d(u) + d(v) 

      = 0 + 1 + 1 = 2 = 2 
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      = 2 (number of edges). 

Hence the given statement is true for n = 1. 

Now we can assume that the result is true for e = k - 1. 

Take a graph G with k edges. 

Now consider an edge ‘f’ in G whose end points are u and v. 

Remove f from G. Then we get a new graph G* = G - {f}. 

Suppose d*(v) denotes the degree of vertices v in G*. 

Now for any x {u, v}, we have d(x) = d*(x), and 

d*(v) = d(v) - 1, d*(u) = d(u) - 1. 

Now G* has k - 1 edges. So by induction hypothesis 

Σ d*(vi) = 2(k - 1). 

Now 

2(k - 1) =Σd*(vi)= Σd( vi ) + d*(u) + d*(v) 

=Σ(vi)+(d(u) - 1) + (d(v) - 1) 

=Σd( v i ) + d(u) + d(v) - 2 = Σ d* ( vi ) - 2 

• 2(k - 1) + 2 =Σd* ( vi) 2k = Σd(vi). 

Hence, by induction we get that “the sum of the degrees of the vertices of the graph G is twice 

the numbers of edges”. 

 

 

Question 2: (a) Let G be a non directed graph with 12 edges. If G has 5 

vertices each of degree 3 and the rest have degree less than 3, what is the 

minimum number of vertices G can have?  

Ans: 

By handshaking theorem, 

2*no. of edges = sum of degree of all the vertices 

Let there be  P vertices 

 5 vertices have degree 3 

 P-5 have degree less than 3 

 24 ≤ (5*3) + (p-5)*3 

 24 ≤ 15 + 3p – 15 

 8 ≤ p 

 

Then G can have minimum 8 vertices. 

 

 

 (b) What is Graph Cloning? Explain K-edge cloning with an example.  
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Ans: 

Cloning lets us copy the data table format, graphs, and analyses from another Prism graph. 

Cloning copies all the most important parts of a graph, including axis formatting, graph 

symbols, graph size and orientation, and colors.  

Cloning duplicates a graph along with data tables and results included on that graph, and gives 

you the chance to remove the data from the new table. Cloning duplicates regression lines and 

curves, and results tables that are included on embedded tables. Other analyses that are linked 

to the original data table, but are not included on the graph, are not included.  

Example :-- 

There are many tools available for cloning a graph, here we make clone with the help of 

prism. 

Cloning step by step 

Step 1 -- Click a button.  

You can clone a graph when starting a new project, or when adding to an existing project. 

Step 2 -- Select a graph to clone 

From the Welcome (or new data table) dialog, choose to Clone from an open project, a 

recently-used project, or a Prism project that you have saved as an example or has been saved 

as a shared example. 

Step 3 -- Choose what to keep and what to delete 

By default, Prism will delete the Y data, and keep X values as well as row and column titles. 

Check options to change what is deleted. Also enter a name for the cloned table (which will 

propagate to analyses and graphs). If you have a different number of replicates in your new 

project, use the second tab of the dialog to change the subcolumn format of your data table.  

Step 4-- Saving graphs as examples to clone  

1. From the File menu or Prism toolbar, choose Save Special ...Save as Example. 

2. Choose a category, or create a new one. 

3. Then enter a new name for the example file.  

4. 

Optionally add a description of the file that will show as a tool tip when you are selecting an 

example to clone. 

 

 

 

(c) Let f(n)= 5 f(n/ 2) + 3 and f(1) = 7. Find f(2k) where k is a positive integer. 

Also estimate f(n) if f is an increasing function.  

http://graphpad.com/guides/prism/5/user-guide/using_welcome_dialog_starting_or_adding_to_a_prism.htm
http://graphpad.com/guides/prism/5/user-guide/templates_and_methods_files.htm


For More Solved Assignments Visit – www.ignousolvedassignments.com  

 

Ans: 

F(n) = a
k
 [f(1) + c/(a-1)] + [-c/(a-1)] 

       = 5
k
 [7 +(3/4)] – ¾ 

       = 5
k
 (31/4) -3/4 

Also, if f(n) is increasing  it shows that f(n) is o(n
loga

) = o(n
log5

). 

 

  

Question 3: (a) Define r-regular graph. Give an example of 3-regular graph.  

Ans: 

A regular graph is a graph wherein all nodes in the graph have the same degree. In an r-regular 

graph, all nodes have a degree r. The number r is called the regularity of a regular graph. Regular 

graphs are undirected. They need not be connected. So, a 0-regular graph is a set of nodes; A 1-

regular graph is a set of disconnected edges; and so on.  

In other word a graphis said to be regular of degree if all local degre are the same number . A 

0-regular graph is an empty graph, a 1-regular graph consists of disconnected edges, and a 2-

regular graph consists of disconnected cycles. The first interesting case is therefore 3-regular 

graphs, which are called cubic graph . Most commonly, "cubic graphs" is used to mean 

"connected cubic graphs." A semirandom -regular graph can be generated using regular 

graph [k, n] in the mathematicapackage Combinatorica` .  

 cubic graph 

 quartic graph 

 quintic graph  

 

 

 (b)  Let A={Xϵ  R : X = 1} and define f(x)=2x/x-1 f is bijective function with 

Range of f as the  set B={y ϵ  R : y ≠ 2} find f
-1

(y). 

Ans: 

A={X  R : X = 1} 

f(x)=2x/x-1 

range of f = B ={y  R : y ≠ 2} 

let f(xy) = y, y≠ 2 

 2x/x-1 = y 

 2x = xy-y 
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 Xy-2x = y 

 X(y-2) = y 

 X = y/y-2, y≠ 2 

Thus f
-1

(y)=y/y-2, y≠2. 

 

 

 (c) What are isomorphic graphs? Are the graphs given below isomorphic?  

Explain why?  

 

 1 

 a  b  

  

          e3   e1 

  

 

                d                                 c 3  2 

  e2 

                                                                                         

Ans: 

Two graphs which contain the same number of graph vertices connected in the same way are 

said to be isomorphic. Formally, two graphs and with graph vertices are said 

to be isomorphic if there is a permutation of such that is in the set of graph edges 

iff is in the set of graph edges . 

 

Let us consider vertices and edges of graph G1 are corresponding to vertices and edges of graph 

G2. No. of vertices and edges are same in both the graph, so both the graph are isomorphic.  

 

 

 (d) What is connected Graph? Construct a graph with chromatic number 5. 

Ans: 

A connected graph is a graph such that there exists a path between all pairs of vertices. If the 

graph is a directed graph, and there exists a path from each vertex to every other vertex, then 

it is a strongly connected graph. 

A connected component is a maximal (under inclusion) subset of vertices of any graph and 

any edges between them that forms a connected graph. Similarly, a strongly connected 

 

       4 

http://mathworld.wolfram.com/Graph.html
http://mathworld.wolfram.com/GraphVertex.html
http://mathworld.wolfram.com/GraphVertex.html
http://mathworld.wolfram.com/Permutation.html
http://mathworld.wolfram.com/GraphEdge.html
http://mathworld.wolfram.com/Iff.html
http://mathworld.wolfram.com/GraphEdge.html
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component is a maximal (under inclusion) subset of vertices of any digraph and any edges 

between them that forms a strongly connected graph. Any graph or digraph is a union of 

connected or strongly connected components, plus some edges to join the components 

together. Thus any graph can be decomposed into its connected or strongly connected 

components. For instance, Tarjan's algorithm can decompose any digraph into its strongly 

connected components. 

For example, the following graph and digraph are connected and strongly connected, 

respectively. 

 

On the other hand, the following graph is not connected, and consists of the union of two 

connected components. 

 
The following digraph is not strongly connected, because there is no way to reach F from 

other vertices, and there is no vertex reachable from C . 

 

The three strongly connected components of this graph are 

 

 

 

Question 4:  

(a) Solve following recurrence relations  
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 i) an=an-1 + n, a0= 2 using substitution method  

ii) an -9 an-1 +26 an-2 +24 an-3 = 0 for n≥3 

iii)  an=an-1+2 , n≥2 

Ans: 

A recurrence relation is an equation which gives the value of an element of a sequence in terms 

of the values of the sequence for smaller values of the position index and the position index 

itself. If the current position n of a sequence s is denoted by sn , then the next value of the 

sequence expressed as a recurrence relation would be of the form sn+1=f(s1 s2 sn−1 sn n)  

where f is any function.  

( i) By using substitution method we get equation has multiplicity 1. 

     ( ii )The given recurrence is an -9 an-1 +26 an-2 +24 an-3 = 0 

          Characteristic equation in variable x is 

           X
3
-9x

2
+26x+24=0 by fectorising it we get x=2 has multiplicity 3. 

     (iii )The given recurrence is 

                   an=an-1+2  

has the solution an=r with n≥2 and the most general solution is with . The 

characteristic polynomial equated to zero is simply t − r = 0. 

 

 

(b) Write a short note on Tower of Hanoi Problem. How can it be solved using 

recursion ?  

Ans: 

The Tower of Hanoi puzzle was invented by the French mathematician Edouard Lucas in 1883. 

We are given a tower of eight disks initially stacked in increasing size on one of three pegs. The 

objective is to transfer the entire tower to one of the other pegs,moving only one disk at a time 

and never a larger one onto a smaller. 

Recursive solution :-- 

Let call the three pegs Src (Source), Aux (Auxiliary) and Dst (Destination). To better understand 

and appreciate the following solution you should try solving the puzzle for small number of 

disks, say, 2,3, and, perhaps, 4. However one solves the problem, sooner or later the bottom disk 

will have to be moved from Src to Dst. At this point in time all the remaining disks will have to 

be stacked in decreasing size order on Aux. After moving the bottom disk from Src to Dst these 

disks will have to be moved from Aux to Dst. Therefore, for a given number N of disks, the 

problem appears to be solved if we know how to accomplish the following tasks: 

1. Move the top N - 1 disks from Src to Aux (using Dst as an intermediary peg)  
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2. Move the bottom disk from Src to Dst  

3. Move N - 1 disks from Aux to Dst (using Src as an intermediary peg)  

Assume there is a function Solve with four arguments - number of disks and three pegs (source, 

intermediary and destination - in this order). Then the body of the function might look like 

 

Solve(N, Src, Aux, Dst) 

    if N is 0  

      exit 

    else 

      Solve(N - 1, Src, Dst, Aux) 

      Move from Src to Dst 

      Solve(N - 1, Aux, Src, Dst) 

This actually serves as the definition of the function Solve. The function is recursive in that it 

calls itself repeatedly with decreasing values of N until a terminating condition (in our case N = 

0) has been met. To me the sheer simplicity of the solution is breathtaking. For N = 3 it translates 

into 

1. Move from Src to Dst  

2. Move from Src to Aux  

3. Move from Dst to Aux  

4. Move from Src to Dst  

5. Move from Aux to Src  

6. Move from Aux to Dst  

7. Move from Src to Dst  

Of course "Move" means moving the topmost disk. For N = 4 we get the following sequence 

1. Move from Src to Aux  

2. Move from Src to Dst  

3. Move from Aux to Dst  

4. Move from Src to Aux  

5. Move from Dst to Src  

6. Move from Dst to Aux  

7. Move from Src to Aux  

8. Move from Src to Dst  

9. Move from Aux to Dst  

10. Move from Aux to Src  
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11. Move from Dst to Src  

12. Move from Aux to Dst  

13. Move from Src to Aux  

14. Move from Src to Dst  

15. Move from Aux to Dst  

 

 

Question 5:  

(a) Show that for subgraph H of a graph G  

Δ (H) ≤ Δ (G)  

Ans: 

Let x ϵ  Ѵ (H) such that dH (x) = Δ (H) 

Then NH (x) ⊆ NG (H) 

Δ(H) = NH (x) 

          ≤ NG (x) 

         ≤   Δ(G)        

   

 

 (b) What is Divide and Concuer relations? Explain with an example?  

Ans: 

A divide-and-conquer relation, which is a natural generalization of the classical divide-and-

conquer relation, is a recursive equation of the form  (   ) =  (  (  ) ,  (  ) , … ,  (  − 1 

)  ) +  (  ) , where  is a positive integer ≥ 2 ;  a rational function in  − 1 variables and  a 

given function. Closed-form solutions of certain rational divide-and-conquer relations which can 

be used to characterize the trigonometric cotangent-tangent and the hyperbolic cotangent-tangent 

function solutions are derived and their global behaviors are investigated. 

The classical divide-and-conquer relation is a recursive relation of the form where are positive 

integers and is a given function. This class of recurrence relations arises frequently in the 

analysis of recursive computer algorithms. Such algorithms split a problem of size into sub 

problems each of size , with extra operations being required when this split of a problem of size 

into smaller problems is made. Although, there are certain cases, where the relation can be 

solved explicitly, it is generally impossible to solve for all values of . However, when a starting 

value is given, a solution for can be found by making a change of variables     which turns into 

a first order difference equation of the form, page and this last recursive equation can be easily 

solved. Another aspect of importance in the study of divide-and-conquer relations deals with the 

size of which is used in analyzing the complexity of corresponding divide-and-conquer 
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algorithms  Generalizing the above notion, by a rational divide-and-conquer (RDAC) relation, 

we refer to a recursive relation of the form  where a rational function in , and a given function. 

Here we aim to find explicit closed form solutions of certain nonlinear divide-and-conquer 

relations which is closely related to identities of the trigonometric and hyperbolic cotangent 

identities. Our investigation arises from an observation that the trigonometric cotangent function 

satisfies, among a number of other identities, the following identity: which leads to an RDAC 

relation of the form This relation can be rewritten as which is a simpler looking RDAC relation 

of the form that can be immediately solved Our first objective here is to find, in the next section, 

a closed form solution of an RDAC relation generalizing. Experiences from with the cotangent 

function lead us to apply the results from our first objective to use such RDAC relations to 

characterize the trigonometric and hyperbolic tangent and cotangent functions, and this will be 

carried out in the following section as applications. 

 

 

 

(c) Find a power series associated with the problem where we have to find a 

number of ways to select 10 people to form and expert committee from 6 

Professors and 12 Associate Professors.  

Ans: 

Total no of professor = 18 

Selecting committee  = 10 

No of combination = 
18

 C10  

  =  

   

(d) Tree is a Bipartite Graph” justify the statement with an example? 

Ans: 

a bipartite graph is a graph whose vertices can be divided into two disjoint sets U and V such that 

every edge connects a vertex in U to one in V; that is, U and V are independent sets. 

Equivalently, a bipartite graph is a graph that does not contain any odd-length cycles. As a tree is 

connected acyclic graph so it satisfy above condition so is bipartite. 

 

in other words Any graph with no odd cycles is bipartite. As a consequence of this: Every tree is 



For More Solved Assignments Visit – www.ignousolvedassignments.com  

 

bipartite. maximum number of edges in bipartite graph with n vertices = n/2  An edge (a set of 

two elements) is drawn as a line connecting two vertices, called endpoint . An edge with end 

vertices x and y is denoted by xy A maximal matching is a matching M of a graph G with the 

property that if any edge not in M is added to M, it is no longer a matching, that is, M is maximal 

if it is not a proper subset of any other matching in graph G. In other words, a matching M of a 

graph G is maximal if every edge in G has a non-empty intersection with at least one 

edge in M. The following figure shows examples of maximal matching in three 

graphs.maximum number of edges = n/2 

Eulerian circuit in an undirected graph is a cycle that uses each edge exactly once. If 

such a cycle exists, the graph is called unicursal. And as graph is bipartite graph will be eulerian 

if m = n and they are even 

For n = 1,3 , 4,5,6,8,12.16,19 , 20, 24,25 ,27 , 30 ,52,56,60 ,70 ,120 . —- is Kn eulerian. 

 

----------------------------------- -------------THE END------------------------------------------------------- 
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