
HW #4
ELEN E4710 - Intro to Network Engineering Due3/7/2002
Spring2002 Prof. Rubenstein
Homework must be turnedin at the beginning of classon the duedateindicated above. CVN studentshave one
additional day. Lateassignmentswill notbeaccepted.

1. How many differentspanning trees(thatconnectall nodes)canbeformedon top of an � -nodegraphthathas
anedgebetweenevery pairof nodes.Explainhow youreachedyouranswer.

2. Let
�

bea graphwhereeachedgehas2 weightfunctions, � and � , where�����	��
��
���	���������
���	����� for each
edge �
� �

.

(a) If tree � is a minimum spanning treeusingweight function � , is it alsoa minimumspanning treeusing
weightfunction � ? Explainwhy this is trueor giveacounterexample.

(b) If tree � is ashortestpathtreeusingweightfunction � , is it alsoashortestpathtreeusingweightfunction
� ? Explainwhy this is trueor givea counterexample.
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3. Compute anMST for theabove graph usingeitheralgorithm coveredin class.

4. Compute ashortestpathtreerootedat node � .

(a) usingDijkstra’salgorithm.

(b) usingtheBellman-Ford algorithm(include theinformationabout thepredecessornode).

(c) Assumethat after theBellman-Ford algorithm completes(i.e., no further changesaremadeto the tree),
theweightof edge��������� changesto 1. Continuethealgorithm to find thenew shortestpath.

(d) AssumethataftertheBellman-Ford algorithm completesfor asecondtime,edge� ��� � � changesits weight
to 4. Continue thealgorithm once moreto find thenew shortestpath.
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