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1. 

a. When circuit switching is used, at most 20 circuit-switched users can be 
supported. This is because each circuit-switched user must be allocated 10 Mbps 
bandwidth, and there is 200 Mbps of link capacity that can be allocated.  

b. No. Under circuit switching, those 39 users would each need to be allocated 10 
Mbps, for an aggregate of 390 Mbps - more than the 200 Mbps of link capacity 
available.  

c. The probability that a given (specific) user is busy transmitting, which we'll 
denote p, is just the fraction of time it is transmitting, i.e., 0.3. The probability 
that one specific other user is not busy is (1-p), and so the probability that all of 
the other Nps-1 users are not transmitting is (1 − 𝑝𝑝)𝑁𝑁𝑝𝑝𝑝𝑝−1. Thus the probability 
that one specific user is transmitting and the remaining users are not transmitting 
is  𝑝𝑝(1 − 𝑝𝑝)𝑁𝑁𝑝𝑝𝑝𝑝−1, which has the numerical value of 3.8980443434137E-7.  

d. The probability that exactly one (any one) of the Nps users is busy is Nps times 
the probability that a given specific user is transmitting and the remaining users 
are not transmitting (the answer to (c) above), since the one transmitting user 
can be any one of the Nps users. Thus, it is given by 𝑁𝑁𝑝𝑝𝑝𝑝𝑝𝑝(1 − 𝑝𝑝)𝑁𝑁𝑝𝑝𝑝𝑝−1, which 
has the numerical value of 1.5202372939313E-5.   This user will be transmitting 
at a rate of 10 Mbps over the 200 Mbps link, using a fraction 0.05 of the link's 
capacity when busy.  

e. The probability that 20 specific users of the total 39 users are transmitting and 
the other 19 users are idle is p20(1-p)19. Thus the probability that any 20 of the 
39 users are busy is �39

20� 𝑝𝑝
20(1 − 𝑝𝑝)19, where �39

20� is the coefficient of the 
binomial distribution. The numerical value of this probability is 
0.0027393889109296.  
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