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1.a)
What is a “Graph”?  Describe the applications of graphs.

b) Draw all simple graphs of one, two, three and four vertices.

2.a)
Prove that the maximum number of edges in a simple graph with n vertices is            n(n-1)/2.

b) Draw a connected graph that becomes disconnected when any edge is removed from it.

3.a)
What is a binary tree?  Describe the properties of binary tree.

b) Describe the algorithm for shortest spanning tree.

4.a)
What are cut-sets?  Describe the properties of cut-sets.

b) Contrast the differences between combinatorial graphs and geometric graphs.

5.a)
What is a circuit matrix?  Explain the properties of a circuit matrix with suitable illustrations.

b) Sketch and explain all different (nonisomorphic) simple digraphs with 1,2 and 3 vertices.

6.a)
Prove that an acyclic digraph G of n vertices has a unique directed Hamiltonian path if and only if the number of non zero elements in R(G) is n(n-1)/2.

b) Draw the adjacency matrix of the following digraph:
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7.a)
Give a classification scheme of different types of systems.  Explain them in brief.

b) Write the differential equation relating e2(t) to input e(t), for the following electrical system.
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8.
Given the linear graph of the following figure:





[image: image3.png]



(a) Write the fundamental circuit and fundamental cut-set equations.

(b) Sketch the following systems for which this is a linear graph and label each element (i) Mechanical translation system (Assume force, current analogy).  (ii) Hydraulic system.
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1.a)
What is a graph?  Describe the properties of a graph.  Draw a simple graph of two and three vertices.

b) Describe the applications of graphs.

2.a)
Prove that the maximum degree of any vertex in a simple graph with n vertices is n-1.

b) Explain about Hamiltonian paths and circuits with suitable illustrations.

3.a)
What is a tree?  Compare and contrast the differences between trees and graphs.

b) What is a spanning tree?  Describe the properties of spanning trees.

4.a)
Prove that every connected graph with three or more vertices has atleast two vertices which are not cut-vertices.

b) Describe the different representation methods of a planar graph.

5.a)
What is a cut-set matrix?  How do you derive a cut-set matrix? Explain with suitable illustrations.

b) Prove that in any digraph the sum of the in-degrees of all vertices is equal to the sum of their out-degrees; and this sum is euqal to the number of edges in the digraph.

6.a)
Draw the adjancy matrix of the following digraph:





[image: image4.png]




Also describe the properties of adjacency matrix.

b) Prove that every Euler digraph (without isolated vertices) is strongly connected.  Also show, by constructing a counter example, that the converse is not true.
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7.a)
Give a brief description of systems modeling and systems optimization.

b) The following figure gives the signal-flow graph of a system with two inputs and two outputs.  Find expressions for the outputs y1 and y2.

[image: image5.png]



8.a)
Describe different types of linear graph models.

b) The fundamental cut-set equations for a system are given below:
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Write system graph matrices F and S.

- - -

Code No. NR-211502

II-B.Tech I-Semester Supplementary Examinations, May/June-2004

APPLIED SYSTEMS ENGINEERING

(Computer Science and Systems Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
What are finite and infinite graphs?  Explain them with suitable illustrations.

b) Draw the graph of the wheatstone bridge circuit.

2.a)
What are Isomorphic graphs?  Describe them with suitable illustrations.

b) If the intersection of two paths is a disconnected graph, show that the union of the two paths has at least one circuit.

3.a)
Describe the properties of trees.  Draw all trees of n labeled vertices for n = 1,2,3,4 and 5.

b)
Prove that any subgraph g of a connected graph G is contained in some spanning tree of G is and only if g contains no circuit.

4.a)
Prove that a nonseparable graph has a nullity ( = 1 if and only if the graph is a circuit.

b) Prove that any simple planar graph can be embedded in a plane such that every edge is drawn as a straight line segment.

5.a)
What is a path matrix?  Draw path matrix for the following graph.




[image: image8.png]



b) What are Acyclic digraphs?  Explain their properties with suitable illustrations.

6.a)
Prove that every edge in a digraph belongs either to a directed circuit or a directed cut-set.

b) Describe the different types of digraphs.
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7.a)
Give a brief description of systems concepts and systems modeling.

   b)
Obtain the overall gain (/r for the signal-flow graph as shown below:





[image: image9.png]



8.a)
For the electrical circuit shown in the following figure, draw the oriented linear graph.  Label the components and select a tree suitable for the state-variable formulation.  Identify the state variables.





[image: image10.png]#b





b) Describe the basic terminology of linear-graphs.
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1.a)
Write a brief notes on isolated vertex and pendant vertex.

b) Name 10 situations (games, activities, real-life problems etc.) that can be represented by means of graphs.  Explain what the vertices and the edges denote.

2.a)
Write a brief notes on Hamiltonian paths and circuits with suitable illustrations.

b) Prove that any two simple connected graphs with n vertices, all of degree two, are isomorphic.

3.a)
What is the nullity of a complete graph of n vertices?

b) Describe the properties of a spanning tree.

4.a)
Describe the properties of fundamental circuits and cut-sets.

b) How do you identify a given graph G is planar or nonplanar?  Explain with suitable illustrations.

5.a)
What is an incidence matrix?  How do you find incidence matrix from a graph g.  Describe the properties of incidence matrix.

b) Draw the adjacency matrix for the following graph.


[image: image11.png]



6.a)
Prove that every Euler digraph (without isolated vertices) is strongly connected.

b) Draw the fundamental circuit matrix for the following digraph.


[image: image12.png]
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7.a)
What are discrete-time systems?  Give a brief description of discrete-time systems with suitable illustrative situations.

b) Write a set of state equations for the network as shown in the following figure.  The parameters R1, R2, R3, L1, L2 and m are all constants.
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8.a)
What are linear graphs?  Describe the basic terminology of linear graphs.

b) The system graph matrix of a system is given by:
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It is known that the tree of the system graph is lagrangian.  Draw the oriented linear graph of the system.
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