
April 26, 2006Final ExamEE 6340: Introdu
tion to Tele
ommuni
ations Networksnote: Please, 
omplete the following table and keep re
ord of your assignment number.First NameLast NameStudent IDAssignment # 0Exer
ise 1. Representing all the relevant intermediate steps, �nd a minimum weight spanning tree on the
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ted graph with 7 nodes and 8 edges.graph shown in Fig. 1 using, respe
tively,A) the Prim-Dijkstra algorithm 
hoosing node 1 as the root vertex [pt. 10℄,B) the Kruskal algorithm [pt. 10℄.C) Identify manually the minimum weight tree 
onne
ting nodes 1,2,4, and 5 [pt. 10℄.D) Design a polynomial algorithm that �nds the tree 
onne
ting nodes 1,2,4, and 5, with the lowest possibleweight (possibly, the same weight found in C)) [pt. 10℄.Exer
ise 2. Consider the 
ow network shown in Fig. 2. The label on the link indi
ates the 
apa
ity of the
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Figure 2: Flow network with dire
ted links.link.A) Using a graphi
al based representation of ea
h intermediate iteration, �nd the maximum 
ow in the 
ownetwork from node 1 to 8. Use a shortest path approa
h when �nding the augmenting path [pt. 20℄.B) Determine the maximum 
apa
ity of the 
ow [pt. 5℄.C) Determine all the minimum 
uts between node 1 and 8 [pt. 10℄.1



Exer
ise 3. Consider a two-server system with exponential servi
e time, in whi
h server 1 has servi
e rate�1, and server 2 has servi
e rate �2. The arrival pro
ess is Poisson with rate �. An arriving job has two options:with probability p1 it 
hooses server 1, and with probability p2 = 1� p1 it 
hooses server 2. If the 
hosen serveris free, servi
e begins immediately. If the 
hosen server is busy, the arrival is blo
ked and dis
arded.A) Build the Markov 
hain of the queue and determine the stability 
ondition [pt. 10℄.B) Derive the steady state probabilities of the Markov 
hain [pt. 10℄.C) Derive Pb, de�ned as the blo
king probability of a generi
 arrival [pt. 10℄.D) Derive N , de�ned as the expe
ted number of jobs in the system [pt. 10℄.E) Derive T , de�ned as the expe
ted sojourn time in the system [pt. 10℄.Exer
ise 4. K transmitters share the same radio 
hannel using time division multiple a

ess. Time isdivided to form time frames of equal duration. Ea
h frame 
ontains K time slots. The time slot duration isd. Node i 
an use slot i of ea
h frame to transmit one pa
ket. Assume that at node i, pa
kets have 
onstantlength to �t the slot transmission time and are generated a

ording to a Poisson arrival pro
ess with rate �.Assume that the transmission bu�er is unlimited.A) Determine the queueing model for the des
ribed system, and determine the stability 
ondition [pt. 10℄.B) Derive W , de�ned as the waiting time of a pa
ket in the queue till its transmission begins [pt. 20℄.C) Derive T , de�ned as the time interval between the moment the pa
ket is generated and the moment thelast bit of that pa
ket is transmitted [pt. 10℄.D) Derive N , de�ned as the average number of pa
kets at the transmitter, in
luding the one (if any) intransmission [pt. 10℄.
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