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R routing does not react to netwaork congestion.

12, The principal disadvantage of flooding routing {5 --eweemeel this can be prevented by -~
5. In packet switching networks, ~=------- routing is used.

L4, Channel utilization is defined as -----wn--

L3, Poisson traffic means »-=ww-n--
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{b) During a busy hour, "A" Erlang is offersd to @ single channe! oz
a time of 49 minutes. When the jost traltic is overflowed o mutii-channel s,‘d wangs, iowas
blocked during 1.2 minutes. Detenmine the following:
i. The average number of busy channels,
it The probability of finding ¢ channels busy simultancously.
(Hhint Using Eriang’s tablo)

{g) There are two trunk groups are used between two switehing oifices. The first group has 12
channels and the second group has 6 channels. If the first group; handling 64 call trials per
hour with 10 minutes expected duration. What is the blocking probability of the first group? If
the overflow traftic from the first group is offered to the sccond one; determine the blocking
probability of the second group, and the probability that both groups are blocked
simultaneously. Compare your result to the probability of one 18-channels trunk group.
Comment clearly on your results. (Hint: use Eriang’s table).

Question#3

(ay Apply the following sentence for systemn "Uime congestion doesn't necessitale call

congestion”




(b) Prove that, if the assumption of statistical equilibrium for traffic is achieved, the probability
of the system being in state i is given in terms of the probability that it is in state 0.

(c) Consider a single channel delay system M/M/1; deduce an expression for the following
parameters: probability of finding j call trials, delay probability, and average number of
customers in the system.

(d) Consider a single channel packet network acts a delay system. In a busy hour, 1800 packets
are offered, each of 1.2 sec service time. Calculate;
i.  The probability that packet is delayed.
ii.  The average number of packets in the network.
iii.  The average time spent in the network.
iv.  The average number of waiting time of a packet.
v.  The probability that there are less than 6 packets in the network.

Question (4 )

(a) Show the way in which cross points in a switching system can be reduced, give an example.

(b) Find the condition for non-blocking three stage switch (support your answer with sketch).

(¢) Deduce an expression for the minimum number of crosspoints of non-blocking three stage
switch.

Question (5)

(a) Consider a numbering area has a population of 1000 users. If each exchange has a capacity
of 100 users, determine the following:
i. Suggest clearly in details; a numbering plan.
il. Ifauserina certain area wants to phone his friend in the same area, how many digits
he has to dial if there are 20 areas in the country?
iii. Repeat (ii) for user's friend in another area.

(b) A simple network is used according to Figure 1. Suppose flooding is used to send packets
from S to R.
i. If we limit the packets by a hop count limit, which is the minimum hop count
necessary for a packet from S to reach R?
ii. What is the total amount of packets generated in the network for this hop count?
Explain your answer in details (support your answer with sketch).

Best Wishes of Success
Or. Heba A. ELKfiobby + Examination Committee




Erlang B Traffic Table

Maximum Offercd Load Versus B and N
Bisin %
N/B 0.01 0.05 0.1 0.5 1.0 2 5 10 15 20 30 40

1 0001 0005 .0010 0050 0101 0204 0526 111 1765 2500 4286 6667
2 0142 0321 .0458 1054 1526 2235 3813 5954 1962 1.000 1.449 2.000
3 .0868 1517 1938 3490 4555 6022 .8994 1.271 1.603 1.930 2.633 3.480
4 2347 3624 4393 7012 .86%4 1.092 1.525 2.045 2.501 2,945 3.891 5.021
5 6486 7621 1.132 1.361 1.657 2.219 2.881 3.454 4.010 5.189 6.596

N
wn
o]
<

6 7282 9957 1.146 1.622 1.909 2.276 2.960 3.758 4.445 5.109 6.514 §.191
7 1.034 1.392 1.579 2.158 2.501 2.935 3.738 4.666 5.461 6.230 7.856 9.800
8 1.422 1.830 2.051 2.730 3.128 3.627 4.543 5.597 6.498 7.369 9.213 11.42
9 1.820 2.302 2.558 3.333 3.783 4.345 5.370 6.546 7.551 8.522 10.58 13.05
10 2.260 2.803 3.092 3.961 4.46} 5.084 6.216 7.511 8.616 9.685 11.95 14.68

11 2.722 3.329 3.651 4.610 5.160 5.842 7.076 8.487 9.691 10.86 13.33 16.31
12 3.207 3.878 4.231 5.279 5.876 6.615 7.950 9.474 10.78 12.04 14.72 17.95
13 3.713 4447 4.831 5.964 6.607 7.402 8.835 10.47 11.87 13.22 16.11 19.60
14 4.239 5.032 5.446 6.663 7.352 8.200 9.730 11.47 12.97 14.41 17.50 21.24
15 4.781 5.634 6.077 7.376 8.108 9.010 10.63 12.48 14.07 15.61 18.90 22.89

16 5.339 6.250 6.722 8.100 8.875 9.828 11.54 13.50 {5.18 16.81 20.30 24.34
17 5.911 6.878 7.378 8.834 9.652 10.66 12.46 14.52 16.29 18.01 21.70 26.19
18 6.496 7.519 8.046 9.578 10.44 11.49 13.39 15.55 17.41 19.22 23.10 27.84
{9 7.093 8.170 8.724 10.33 11.23 12.33 14.32 16.58 18.53 20.42 24,51 29.50
20 7.701 8.831 9.412 11.09 12.03 13.18 15.25 17.61 19.65 21.64 25.92 31.15

21 8.319 9.501 10.11 11.86 12.84 14.04 16.19 18.065 20.77 22.85 27.33 32.81
22 8.946 10.18 10.81 12.64 13.65 14.90 17.13 19.69 21.90 24.06 28.74 34.46
23 9.583 10.87 11.52 13.42 14.47 15.76 18.08 20.74 23.03 25.28 30.15 36.12
24 10.23 11.56 12.24 14.20 15.30 16.63 19.03 21.78 24.16 26.50 31.56 37.78
25 10.88 12.26 12.97 15.00 16.13 17.51 19.99 22.83 25.30 2772 32.97 39.44

11.54 12.97 13.70 15.80 16.96 18.38 20.94 23.89 26.43 28.94 34.39 41.10
12.21 £3.69 14.44 16.60 17.80 19.27 21.90 24.94 27.57 30.16 35.80 42.76
28 12.88 14.41 15.18 17.41 18.64 20.15 22.87 26.00 28.71 31.39 37.21 44.41
13.56 15.13 15.93 18.22 19.49 21.04 23.83 27.05 29.85 32.61 38.63 46.07
14.25 15.86 16.68 19.03 20.34 21.93 24.80 28.11 31.00 33.84 40.05 47.74

3 14.94 16.60 17.44 19.85 21.19 22.83 25.77 2907 32.14 35.07 41.46 49.40
32 15.63 17.34 18.21 20.68 22.05 23.73 26.75 30.24 33.28 36.30 42.88 51.06
13 16.34 18.09 18.97 21.51 22.91 24.63 27.72 31.30 34.43 37.52 44.30 52.72
34 17.04 18.84 19.74 22.34 23.77 25.53 28.70 32.37 35.58 38.75 45.72 54.38
35 17.75 19.59 20.52 23.17 24.64 26.44 29.68 3343 36.72 39.99 47.14 56.04
36 18.47 20.35 21.30 24.01 25.51 27.34 30.66 34.50 37.87 41.22 48.56 57.70
37 19.19 21.11 22.08 24.85 26.38 28.25 31.64 35.57 39.02 42.45 49.98 59.37
38 1991 21.87 22.86 25.69 27.25 2917 32.62 36.64 40.17 43.68 51.40 61.03

39 20.64 22.64 23.65 20.53 28.13 30.08 33.61 37.72 41.32 4491 52.82 62.69
40 21.37 23.4) 24.44 27.38 29.01 31.00 34.60 38.79 42.48 46.15 54.24 64.35

1] 22,11 24.19 25.24 28.23 29.89 31.92 35.58 39.86 43.63 47.38 55.66 66.02
42 22.85 24.97 26.04 29.09 30.77 32.84 36.57 40.94 4478 48.62 57.08 67.68
43 23.59 25.75 26.84 29.94 31.66 33.76 37.57 42.01 45.94 49.85 58.50 69.34
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Titl Course Code
itle and Antennas (2) 2021/2022 First urse Co EEC 4123
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Remarks: (90)

Question Number (1) | | | | (20 Points)

(a) Write down the gencral expression of the array factor of a uniform feeding linear
antenna array consisting of NV antenna elements with uniform element spacing d then:
1. State the properties of the array factor.

2. Design the broadside array for maximum allowed portion of the grating lobe.

(b) Design a broadside array for maximum allowed portion of grating Jobes and peak-side
lobe to main lobe ratio is less than 0.24.
1. Plot the corresponding array factor.
2. Estimate the HPBW and the directivity of the array.
3. If the array is arranged in Y-axis, and the elements are short dipoles oriented

in Z-direction. plot the resultant field pattern.

Question Number (2) \ ‘ - . (25 Points)

(a) Consider 6 elements circular antenna array of radius a= 2 A, the array elements are

dipoles oriented in Z-direction.

1. Determine the angular separation ¢,, of the n element.

2. Plot the total field pattern of the array considering broadside direction.

(b) Consider a broadside binomial array consisting of N = 7 antenna elements with

uniform element spacing d = A.

1. Determine the cxcitation coefficients of the array elements.

2. Define and determine the DRR of the array.

3. Plot the array factor.

Page 1 of 2
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Electronics and Electrical Communications

Engineering Dept.
Tanta Faculty of Engineering
University
Question Number (3) (20 Points)

(a) Define and state the properties of the chebychev polynomials.

(b) Design Endfire chebychev array consisting of 5 dipoles-placed on X-axis that oriented
towards Z- axis with uniform element spacing d = /2 and side lobe level =-16 dB.
1. Determine the excitation coefficients of the array.

2. Plot the array factor and the total field pattern.

Question Number (4) (25 Points)
(a) State the advantages of planar antenna array.

(b) Consider 6 x 4 planar antenna array having its main lobe at 6, =90 & ¢, =0 where
= d=d, =M2. Sketch the total field in (x-y), (x-z), and (y-z) planes if the elements of
the array are dipoles oriented in X-direction.

(c) It is desired to design rectangular microstrip patch antenna to resonate at 10 GHz

using a substrate with a dielectric constant of 4 and a height of 0. 25 cm.

Hint -

AF(, ¢) = Z’ I il Ba sin 8 cos(¢p—¢p,,)— fa sin by cos(¢p—a,,)]

n=1

p = al(sin € cos ¢ — sin G cos ¢y)? + (sin @ sin ¢ — sin 6 sin ¢py)?]'/2

e.+1 g -1 ~1/2
rft = 5 [1 12»’”
W
N (Eregr + 0.3) (_. +0.264)

£ <0412
L (e - 0258)( +08)

A
9/.11;: cos™ [CO? Oy + 0.443 N ]

Good Luck, Dr. Nessim Mahmoud
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With Best Wishes
Dr. Salah Khamis
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