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Solve the following questions

Question 1:

a- Construct a Playfair matrix with the key "keyword" to encrypt the
message "The Meeting was canceled".

b- Encrypt the message "Top Secret" using the Hill cipher with the

2

key é :} . Show your calculations and the result.

Question 2:
a- Draw steps of DES algorithm from plain text to cipher text.

b- Mention how the subkey generated for each round in DES
algorithm?

c- What are the operations performed in each round in DES algorithm?

Question 3:

a- "The number of rounds depends on the block size and the length of
the key in AES algorithm". Explain this statement?

b- What are the operations performed in each round in AES algorithm?
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i
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Answer the ﬁ)llowmgjuestlons( each question of 20 marks):
~1- A- Define: 1-Irregular variation 2- Cyclic variation

B- Deduce the paramefers estimates @ , b for the exponential trend model y ae”

2- TFor the following data calculate the quadratic model and the trend value of| 1990 :
) 't ‘ 1980 \ 1981 ‘ 1982 \ 1983 ‘ 1984 |

~y\12l10\}%]113‘9

3- A - Using the method of semi average to obtain the trend values for the following

data by taking the average as the mean :
year | 1973 | 1974 \ 1975 |.1976 | 1977 ] 1978 | 1979 | 1980 \ 1981 1982\ 1983 l

data | 9.74 | 9.26 ] 8.86 | 825 | 7.81 \ 8.01 | 7.55 7.24_‘ 7.01 6.88\ 7.03}

"B.-Consider the following data: \
' time 1990 1991 1992 ] 1993 1994 1995 1\996
\ sales 2 a 7 \ 1 2 3 ‘5

1-Obtain the forth order moving average. 2- Find the third order moving median.

4- For the following data calculate the seasonal index and the adjusted data:

) season ° 1994 . 1995 1996
\Summer 6.2 6.5 6.4
\Winter 8.1 7.9 8.3 -
\Autumn 8 | 8.2 19
Sprmg T 7.7 | 7.5.

5- Cal culale the weighted index number for the following data :

ltedr 1995 2000
price quantity price quantity
Al 2 20 3 21
B| 18 3 36 : 2
c\\ 3 18 4 23
| PROF. DR./ DR/ ADEL EDRESS
EXAMINER\% g D ‘l ll

With my best wishes
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Question No 1: [Total marks: 60]
1. Consider the 8-bit grey-scale image:
52 85 61
l 63 59 70]
122 154 68
For this image find the following:
a. The stretched scale s
~b. The equalized scale s

c. Response R by linear filtering with 3 x 3 mask. [Hint: use padding

image by adding rows and columns of O's on the boundary]
023 023 [ 033
D23 | 023 | 0.23
G238 |022 | 0.23

Question No 2: [Total marks: 20]
1. What are the three basic gray level functions that are used for image

enhancement? Then compare among them with respect to their curves. (s
marks)
2. Consider the color image with RGB values as follows: (15 marks)

(100,100,100) (150,0,0) (0,150,0)
(255,0,0) (255,255,255) (0,0,0)
(100,150,200) (0,0,255) (100,200,150)
For this image find the following:
a. HSI value of pixel (100,150,200).
b. HSI value of pixel (100,200,150).
Question No 3: [Total marks: 20]
1. Choose the best answer for each of the following points: (10 marks)
1. In enhancement domains, when we use the techniques that are based

on direct manipulation of pIX8|S in an image, we call these domains:
a. Spatial domain b. Frequency domain c. Bothaand b d. None of the above

i.  Animage is enhanced when we do the following modification:
a. Removing the additive noise and interference. b. Increasing its contrast.
c. Decreasing its blurring. ; d. All of the above

iii. ~ When the components of histogram are concentrated on the low side of

the gray scale, the image will be:
a. Dark b. Bright c. Low-contrast d. High-contrast




iv.  Which of the following is true about the median filter?
a. Sort all neighborhood pixels in increasing order b. Effective in presence of impulse noise
c. Replace value of center pixel by median of gray levels in neighborhood d. All of the above

v. To describe any color we use three independent quantities:

a. Radiance, luminance, and brightness b. Red, green, and blue
c. Hue, saturation, and intensity d. None of the above

2. Put (\) or (x) in end of each of the following sentences: (10 marks)

I.  Principal objective of enhancement is to modify attributes of an image to
make it more suitable for a given task and a specific observer.

li. The chromaticity for a given color depends on its hue and saturation
values. ' '

iii.  In the RGB system, each color appears in its primary spectral
components of red, green, and blue.

iv. In spatial filtering, the masks are usually of even size.

v. In spatial domain we use techniques based on modifying Fourier
transform of an image.

End of examination
With our best wishes

EXAMINERS DR. MOSAAD WAJEH HASSAN DR, IBRAHIM YOUNESS
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Critical values of the F Distrib

dfidf1 | 1 | 2 * 3| 4|5 |6 7 7 18| 9 | 101215 20 | 24 | 30 40 | 60 | 120 INF
1 | 161 ] 200 216 | 225 | 230 | 234 | 237 | 239 | 241 | 242 | 244 | 246 | 248 | 249 | 250 | 251 | 252 | 253 | 254 |
2 18.5{ 19.0 | 19.2 | 192 | 193 | 193 | 194 | 194 | 194 | 194 | 194 | 194 | 19.4 | 195 | 195 195 | 195 19.5 | 19.5 |

3 | 101 | 955|928] 912|901 |894|889|885|881| 879|874 | 870 | 866 | 864 | 862 | 859 | 857 | 8.55 | 8.53 |
| 4 771,694 659|639 626|616 | 609 | 6.04 | 6.00 | 596 | 591 .586 | 580 | 577 | 575 | 572 | 569 | 566 | 563
5 661|579 | 541|519 | 505| 495 | 488 | 482 | 477 | 474 | 468 | 462 | 456 | 453 | 450 | 446 | 443 | 4.40 | 4.37 |

I |

6 599 | 514 | 476 | 453 | 439|428 | 421|415 410] 406 | 400 | 394 | 387 | 384|381 | 377 | 374 | 370 | 367

7 559 | 474|435 | 412|397 | 387 379]|373|368| 364|357 |351|344| 341|338 334|330 327 323

8 532 | 446 | 4.07 | 384 | 369 | 358 | 350 | 344 | 339 | 335|328 322|315/ 312|308 304/ 301297 293
9 512 | 426|386 | 3.63 | 348|337 (329 323|318 314,307 |301|294|290|286|283|279|275!271|
10 496 | 410|371 (348|333 [322[314|307|302|298)|291|285|277|274|270]| 266262258 254 |

11 484 | 398|359 336|320 |309|301|295|290|285]|279|272|265]| 261|257 | 253| 249|245 ' 240

12 475|389 | 349 | 326|311 | 300|291 |285|280| 275|269 | 262 | 254 | 251|247 | 243 | 2.38 | 2.34 | 2.30
13 467 ] 381 341|318 303|292 | 283277271267 260] 263246 | 242] 238 234[230] 225 2.21]|
14 460 | 374 (334|311 296|285[276| 270|265 260| 253|246 | 239 |235| 231|227 222|218 2.13
15 454 | 368 [ 329306290 279|271 | 264|259 254] 248|240 233]|229|225]|220] 216|211 207

- |
16 449 | 363324 [3011285| 274/ 266|259| 254|249 242|235|228]| 224|219 215|211 |2.06] 2.01
17 445 | 359 | 320 | 2.96| 281|270 | 261 | 255[ 249 | 245|238 231|223 219[215|210|206[ 201 1.96
18 441] 355|316 293|277 | 266 258 | 251|246 | 241|234 227219 | 215|211 | 2.06 | 202 | 1.97 | 1.92
19 438 | 352313290 274 263! 254 | 248|242 | 238]231/223|216[211]207|203]198] 193] 1.88
20 | 435|349|310[ 287271260 |251|245!239|235|228] 220|212 2.08| 2.04 | 1.99 | 185} 190, 1.84
21 432 (347|307 | 284|268 | 257 | 249|242 (237|232 |225|218| 210|205 201|196 1.92| 1.87 | 1.81
22 430|344 | 305|282 266, 255|246 |240|234|230|223|.215/207 203|198 | 194|189 1.84 | 1.78 |
23 428 ] 342303280264 253 244|237 |232[227|220]|213[205|201|1.96[191|186]| 1811176
24 426|340/ 301 [ 278 262 | 251|242 236|230 225|218 211[203| 198194 | 189|184 | 179 | 1.73 |
26 4241339299276 260] 249 240|234 228| 224|216 209(-201|196]| 192|187 | 1.82| 177 | 1.71
_ , | “
26 423 | 337 | 298 | 2.74 | 259 | 2.47 | 2.39 | 2.32 | 2.27 | 222 | 215 | 2.07 | 1.99 | 1.95 | 1.90 | 1.85 | 1.80 | 1.75 | 1.69 |
’ 27 4211335| 296|273 | 257 | 246|237 [231[225[220]213]| 206 197|193 188 | 184 179|173 167
28 420 334[295] 271256 245|236 229|224 219]212]|204|196|1.91| 1.87 | 1.82 | 1.77 | 1.71 emm
29 418 333|293 | 270, 255|243 ]|235|228|222|218|210| 203|194 190|185 1.81| 175|170 | 164 |
30 417 332|292 269 2531 242233227 221[216] 209201 193|189 | 184|179 174|168 ' 1.62
sy v a A [|||_
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Chi Square Distribution

df 0.1 0.05 | 0.025 | 0.01 | 0.005 | 0.0025 | 0.001 | 0.0005
1 | 271 | 384 | 502 | 663 | 788 | 914 | 1083 | 1212
2 | ae1 | 599 | 738 | 921 | 106 | 1198 | 1382 | 152
e 625 | 7.81 | 935 | 11.34 | 12.84 | 1432 | 16.27 | 17.73

4 778 | 949 | 1114 | 1323 | 1486 | 16.42 | 18.47 20

5 924 | 1107 | 1283 | 1509 | 1675 | 1839 | 2051 | 2211

6 10.64 | 1253 | 1445 | 1681 | 1355 | 2025 | 22.46 | 24.1

7 12.02 | 1407 | 16.01 | 1848 | 2028 | 2204 | 2432 | 26.02

8 13.36 | 1551 | 1753 | 2009 | 21.95 | 2377 | 2612 | 27.87

9 1468 | 16.92 | 1902 | 2167 | 2359 | 2546 | 2783 | 2967
10 1599 | 1831 | 2048 | 2321 | 2519 | 2711 | 2969 | 31.42
1 1720 | 1968 | 2192 | 2472 | 2676 | 2873 | 3126 | 33.14
12 1855 | 2103 | 2324 | 2622 | 263 | 2052 | 22091 | 8452
13 19.81 | 2236 | 2474 | 2769 | 2982 | 3188 | 3453 | 36.48
14 | 2106 | 2368 | 2612 | 2914 | 31.32 | 3343 | 36.12 | 38.11
15 9231 25 2749 | 3058 | 328 | 3495 | 377 | 39.72
16 2354 | 263 | 28.85 32 3427 | 36.46 | 3925 | 41.31
17 2477 | 2759 | 3019 | 3341 | 3572 | 37.95 | 4079 | 42.88
18 2599 | 2887 | 31.53 | 34.81 | 37.16 | 39.42 | 42.31 | 44.43
19 272 | 3014 | 32.85 | 36.19 | 3858 | 4088 | 4382 | 45097
20 2841 | 31.41 | 3417 | 3757 40 42734 | 4531 | 475

; 21 2062 | 3967 | 3548 | 3893 | 414 | 4378 | 468 | 4901
22 | 3081 | 3392 | 3678 | 4029 | 428 | 452 | 4827 | 5051

23 32.01 | 3517 | 3808 | 4164 | 4418 | 4662 | 49.73 52
24 332 | 3642 | 3936 | 42.98 | 4556 | 4803 .| 5118 | 53.48
25 34.38 | 37.65 | 4065 | 4431 | 4693 | 4944 | 5262 | 54.95
26 3556 | 38.80 | 4192 | 4564 | 4829 | 5083 | 5405 | 56.41
27 36.74 | 4011 | 4319 | 4696 | 4964 | 65222 | 5548 | 57.86
28 37.92 | 4134 | 4446 | 4828 | 5099 | 5359 | 56.80 | 59.3
29 39.09 | 42.56 | 4572 | 4959 | 5234 | 5497 | 583 | 60.73
30 | 4026 | 4377 | 46.98 | 5080 | 5367 | 5633 | 597 | 62.16
40 51.81 | 5576 | 59.34 | 6369 | 66.77 | 697 734 | 76.09

| 50 6317 | 675 | 7142 | 7615 | 7949 | 8266 | 8666 | 89.56
60 744 | 7908 | 833 | 8838 | 9195 | 9534 | 9961 | 102.7
100 | 1185 | 1243 | 1296 | 1358 | 1402 | 1443 | 1494 | 153.2
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- Student’s t Distribution

df 0.1 0.05 | 0.025 | 0.01 | 0.005 | 0.0025 | 0.001 | 0.0005
1 3.078 | 6314 | 1271 | 3182 | 6366 | 127.3 | 318.3 | 636.6
2 1.886 | 292 | 4303 | 6.965 | 9925 | 14.09 | 2233 | 316
3 1638 | 2.353 | 3182 | 4.541 | 5841 | 7.453 | 1021 | 12.92
4 1633 | 2432 | 2776 | 3747 | 4604 | 5598 | 71773 | 861
5 1476 | 2015 | 2571 | 3.365 | 4.032 | 4773 | 5.893 | 6.869
| 6 | 144 | 1943 | 2447 | 3143 | 3707 | 4317 | 5.208 | 5.959
7 1415 | 1.895 | 2365 | 2998 | 3499 | 4029 | 4.785 | 5408
8 1397 | 1.86 | 2.306 | 2.896 | 3.355 | 3.833 | 4.501 | 5.041
9 1.383 | 1.833 | 2262 | 2821 | 325 | 369 | 4297 | 4.781
10 1.372 | 1.812 | 2.228 | 2.764 | 3.169 | 3.581 | 4.144 | 4587
11 1.363 | 1.796 | 2201 | 2.718 | 3.106 | 3.497 | 4.025 | 4.437
12 1.356 | 1.782 | 2179 | 2681 | 3.055 | 3428 | 393 | 4318
13 .35 | 4971 | o906 | 288 | 3012 | 5872 | 3852 | 4.201
14 1.345 | 1,761 | 2145 | 2624 | 2977 | 3326 | 3.787 | 4.14
[ 15 | 1.341 | 1.753 | 2131 | 2602 | 2.947 | 3.286 | 3.733 | 4.073
16 1337 | 1.746 | 212 | 2583 | 2.921 | 3252 | 3686 | 4.015
17 ] 1333 | 174 | 211 | 2567 | 2.898 | 3222 | 3646 | 3.965
18 133 | 1734 | 2101 | 2552 | 2.878 | 3.197 | 3.611 | 3.922
19 1.328 | 1.729 | 2.093 | 2539 | 2861 | 3.174 | 3.579 | 3.883-
| 20 | 1325 | 1725 | 2086 | 2528 | 2.845 | 3.153 | 3.552 | 385
21 1323 | 1.721 | 208 | 2518 | 2831 | 3135 | 3.527 | 3.819
22 1.321 | 1.717 | 2.074 | 2508 | 2819 | 3.119 | 3.505 | 3.792
23 1319 | 1.714 | 2069 | 25 [ 2807 | 3.104 | 3.485 | 3.768
24 1.318 | 1.711 | 2.064 | 2.492 | 2.797 | 3.091 | 3.467 | 3.745
25 1316 | 1.708 | 2.06 | 2.485 | 2.787 | 3.078 | 3.45 | 3.725
26 1315 | 1.706 | 2.056 | 2.479 | 2.779 | 3.067 | 3.435 | 3.707
27 1314 | 1703 | 2.052 | 2473 | 2771 | 3.057 | 3421 | 369
28 | 1.313 | 1.701 | 2.048 | 2467 | 2763 | 3.047 | 3.408 | 3674
29 | 1311 | 1.699 | 2045 | 2462 | 2.756 | 3.038 | 3.396 | 3.659
30 131 | 1697 | 2.042 | 2457 | 275 | 3.03 | 3.385 | 3646
40 | 1303 | 1684 | 2021 | 2423 | 2.704 | 2.971 | 3.307 | 3.551
50 1295 | 1676 | 2.009 | 2403 | 2.678 | 2937 | 3261 | 3496
60 1296 | 1671 7 239 | 266 | 2915 | 3232 | 346
inf. | 1282 | 164 196 | 2326 | 2576 | 2.807 | 3.091 | 3.291
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Solve the following questions

1. Which of the following OSI layers offers reliable, connection-oriented data
communication services?
a. application b. presentation . session
d. transport e. network

2. Router interface Ethernet 0 has been assigned the TP address 10.172.192.168
255.255.255.240. What is the network IP address of this interface?
a.10.0.0.0 b. 10.172.0.0 ¢. 10.172.192.0
d. 10.172.192.160 10.172.192.168 - f.10.172.192.175

3. Which device is used to connect LANs that are we(mmphlcally separated?
a. hub b. bridge c. router d. repeater

4. How is data encapsulated as it is moved down the OSI model?
a. data, segments, frames, packets, bits
b. data. packets, segments, frames. bits
c. data, segments, packets, [rames, bits
d. data, packets, frames, segments, bits

5. Which type of address is 192.168.17.111/28?
a. host address b. network address
c. broadcast address d. multicast address

6. During the data encapsulation process, how is the data broken down by the
transport layer?
a. packets b. segments  c. data bits d. frames

7. During data transfer, what are the main responsibilities of the receiving host?
(Choose two.)

a. throughput b. encapsulation " ¢. acknowledgment
d. bandwidth e. segimentation [. reassembly
8. Which of the following protocols use TCP? (Choose two.)
a. FTP b. DHCP ¢. TFIP d. HITP e. SYN

9. What is the purpose of TCP/UDP port numbers?
a. indicate the beginning of a three-way handshake
b. reassemble the segments into the correct order
¢. identify the number of data packets that may be sent without
acknowledgment
d. track different conversations crossing the network at the same time
10. TCP/IP connection-oriented sessions begin with a three-way handshake.
Which items describe the handshake process? (Choose three.)

a. acknowledge b. synchronize = ¢. encapsulate
' d. negotiate . credte f. propagate
" 11. Which type of address is 192.168.17.134/299

a. host address b. network address

c. broadcast address d. multicast address

Page lof4
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13.

14.

1455

16.

17.

18.

19.

20.

2.

22

23.

Determine the number of useable networks and hosts for the }P address
192.168.50.0/27

a. 4 networks / 62 hosts b. 6 networks / 64 hosts
¢. 32 networks / 8 hosts d. 6 networks / 30 Losts
e. 8 networks / 32 hosts . 2 networks / 8 hosts

Which of the following subnet masks could be used when subnetting a Class B
[P address? (Choose two.)

‘a.255.0.0.0 b. 255.255.0.0 6, 259, 192.%55.0
d. 255.224.0.0 e, 2552552520 f.255,255.255.128
Which of the following are characteristics of IP? (Choose three.)

a. connection-oriented protocol b. connectionless protocol

c. reliable protocol d. unreliable protocol

¢. routed protocol f. routing pretocol

Which of the following describes a physical full-mesh topology?

a. It requires termination at both ends of the cable. '

b. It uses a hub or a switch as a central point to connect all wires.

c. It provides maximum connectivity between all network systems.

d. It Iinks all computers to a main computer that controls all traffic on the
network.

What are features of the TCP/IP Transport layer? (Choose two.)

a. path determination

b. handles representation, encoding and dialog control

c. uses TCP and UDP protocols

d. packet switching

e. reliability, flow control and error correction

Which OSI layer encapsulates dat. into packets?

a. session b. transport c. network d. data link
Which OSI layer defines the functions of a router?

a. physical b. data link  ¢. network d. transport e, session

A company with a Class B-license needs to have a minimum of 1,000 subnets
with each subnet capable of accommodating 50 hosts. Which mask below is
the appropriate one?

4. 235:255.0.0 b. 255.255.240.0 " Gd58.255.0950
d. 285255 255.192 6. 2557535255224

A small company has a class C network license and needs to credte five usable
subnets, each subnet capable of accommodating at least 20 hosts, Which of the
following is the appropriate subnet mask?

4. 255.258.253.0 b: 268.285.255. 192

€. 253.255.255.224 d. 25%.255.255.240

Which protocol functions at the internet layer of the TCP/IP protazol suite?
a. I'ile Transfer Protocol (FTP) b. Trivial File Transfer Protocol (TFTP)
¢. Transmission Control Protocol (TCP) d. Internet Protocol (12)

e. User Datagram Protocol (UDP) 3

f. Simple Mail Transport Protocol (SMTP) ‘

Which part of an [P address identifies a specific device on a network?

a. first two octets b. third and fourth octets .c. network portion

d. host portion ¢. only the fourth cetet

Which physical network topology uses a single backbone cable and connects
all hosts directly to this cable?

a. ring b. star c. bus d. mesh

Page 20f 4



24.

26.

27.

28.

29.

30.

31.

33

34.

7

Which of the following are features of the Internet Protocol (1P)?7 (Choose
two.)

a. It is the most widely implemented global addressing scheme.

b. It allows two hosts to share a single address on a local area network.

¢. It is a hierarchical addressing scheme allowing addresses to be grouped.
d. It is only locally significant, used primarily on local arca networks.
Which of the following protocols operate at the application layer of the OSI
model? (Choose two.)

a. FTP b. TCP &, DR d. HTTP

What does TCP use to begin the three-way handshaking process?

a. The destination host sends an ACK scement.

b. The sending host sends a SYN segiment.

¢. The sending host sends a SYN and ACK scgment.

d. The destination host sends a SYN segment.

Which of the following describes the operation of TCP window size?

a. Window size increases as all data transfers.

b. Window size is the TCP process used prepare data for transmission.

¢. Window size is decreased if packets are lost.

d. Window size of 15 means that the next byte expected is byte number 15.
At which layer of the TCP/IP model does Telnet operate?

a. application - b. presentation C. session d.
transport ' internet ¢. network access
Which processes occur cach time a packet is switched from one router
interface to another? (Choose two.)

a. encapsulation b. ARP c. RARP d. de-encapsulation

e. circuit switching . FastForward switching

Which of the following are benefits of subnetting? (Choose three.)

. smaller broadcast domains

larger collision domains

¢. low-level security provided

d. fewer broadcast domains

e. increasced address flexibility

f. larger broadcast domains

Which of the following physical topologies connects all cables to a central
point of concentration?

jav

a. ring b. star ¢. mesh d. bus

. What are the features of the User Datagram Protocol (UDP). (Choose three.)
a. no guaranteed delivery of datagrams b. connection-oriented
c. provides reliable full-duplex data transmission
d. reliability provided by the application layer e. connectionless

f. utilizes sliding windowing techniques
Given a host with the IP address 172.32.65.13 and a default subnet mask, to
which network does the host belong?

a. 172.32.65.0 b. 172.32.65.32
¢. 172.32.0.0 d. 172.32.32.0
How many bits are available for Class B host IP addresses using the delault

subnet mask?
a. ! b. 4 c. 8 d. 14 e. 16 f. 24

Page 3of 4



35,

36.

37,

38.

39,

40.

41.

42.

43,

44.

45,

Which two statements are accurate about subnet addressing? (Choose two.)
a. Host bits are all equal to 1 in the network address.

b. Host bits ol the network address are all equal to 0.

c¢. Network address host bits are equal in value to the value of the fourth octet
of the subnet mask.

d. Host bits of the broadcast address are all equal to 1.

¢. Host bits of the broadeast address are all equal to 0.

[ Host bits of the broadcast address are cqual in value to the value of the
fourth octet of the subnet mask.

IHow many usable subnets are created by applying the subnet mask
255.255.255.0 to a Class B network?

a. 256 b. 255 ¢, 254

d. 512 e::§11 £ 510

End systems use port numbers (o select the proper application. What is the
smallest port number that can be dynamically assigned by a host system?
a.’l b.64 «c¢. 128 d. 256 &5l - f. 1024

Which protocols are commonly parts of the application layer of the TCP/IP
model? (Choose three.)

a. FTP b. DNS c. UbP d. TCP & HTTP
Which process do routers use to determine the subnet network address based
upon a given IP address and subnet mask?

a. binary adding b. hexadecimal anding c. binary division
d. binary multiplication e. binary ANDing

Company XY7Z uscs a nctwork address of 192.168.4.0. It uses the mask of
255.255.255.224 to create subnets. What is the maximum number of usable
hosts in each subnet?

a. 6 : b. 14 ¢. 30 d. 62
Which are the network and broadcast addresses when given an IP host address
of 198.101.6.55/287 (Choose two.)

a. 198.101.6.0 b. 198.101.6.32 c. 198.101.6.48

d. 198.101.6.57 ¢. 198.101.6.63 f.198.101.6.255
Which of the following is the official name for the address assigned to each
network interface card (NIC) by its manufacturer?

a. NIC address b. MAC address c. [P address d. Source Address
Which features allow TCP to reliably and accurately transport and regulate the
[Tow of mmformation from source to destination? (Choose three.)

a. shiding windows b. buffers ¢. asynchronization
d. scquencing numbers ¢. acknowledgments . segmentation

Which of the following are ways that bandwidth is commonly measured?
(Choose three.)

a. GHzps b.rkbps ¢. Mbps d. Nbps  e. MHzps [ Gbps
Which protocol is used by I'TP to transfer files over the Internet?
& T b. SMTP ¢. Upp d. SNMP

Good. fuc_f
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Question No 1: [Total marks: 40]
1. Compare between autoassociation and heteroassociation. (8 marks)

2. What are the two phases involved in associative memory operation? (2
marks)

3. Assume that you want to learn a perceptron to perform a binary NAND
function on inputs x4 and x,. The training sample introduced to perceptron
has the form ((xo, X1, X2), 2) where Xy, Xy, X, are inputs with input xp = 1
and z is the desired output. Let the threshold t = 0.5, Bias b = 0, and
Learning rate r = 0.1. The training set consists of four samples:
{((1,0,0),1), ((1,0,1),1), ((1,1,0),1), ((1,1,1),0)}. (30 marks)

a. Apply the weight vector adapting algorithm to update the weight
vector with initial weight vector (wy, wy, wy) = (0.7, -0.2, -0.1).
[Hint: you can perform the computations in table]

b. What are the solution vector, ny, and nNyax?
[Hint: no is the iteration of perceptron convergence and npay is the
maximum iteration that the adaptation process must be terminated
after it]

Question No 2: [Total marks: 40]

1. Define Rosenblatt's perceptron. What is its goal? What is its classification
decision rule? What is the sufficient condition for perceptron? What are
the components of perceptron? (10 marks)

2. Explain the two rules that the weight vector adapting algorithm of
perceptron is based on. (10 marks)

3. State the fixed-increment convergence theorem for perceptron. (5 marks)

4. Explain in brief the four major processes that the algorithm responsible for
the formation of self-organizing map precedes by them. (15 marks)

Question No 3: [Total marks: 20]
1. Choose the best answer for each of the following points: (10 marks)

i.  Principal goal of the self-organizing map (SOM) is:

- a. Transform an input pattern of arbitrary dimension into a cne- or two-dimensional discrete map.

b. Perform transformation adaptively in a topologically ordered fashion
c.bothaandb d. none of the above

ii.  Which of the following is true about self-organizing map?

a. is type of ANN that is trained using unsupervised learning to produce map.
b. consists of components called nodes or neurons.

c. describes mapping from input space to map space. d. all of the above
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ii. Basic learning task that involves associating a new pattern with a stored

pattern, is called:
a. pattern association b. pattern recognition
c. pattern quantization d. none of the above

iv. The set of patterns sharing common attributes is called:
a. pattern sampling b. pattern quantization
c. pattern class d. none of the above

v. Learning with teacher include:
a. supervised learning b. reinforcement learning ¢. bothaandb d. none of the above

2. Put (v) or (x) in end of each of the following sentences: (10 marks)

i. In self organization process the training precedes with labeled input
data.

ii. Gaussian neighborhood function used in cooperative process in SOM
algorithm is independent of the location of winning neuron.

iii.  Neural network is said to be fully connected if every node in input layer
Is connected to every other node in all layers.

iv. The principle motivation for Kohonen's network model is the location of
an output neuron in a topographic map corresponds to a particular
domain or feature of data drawn from the input space.

v. The absence of feedback loops has a profound impact on the learning
capability of the network and on its performance.

End of examination
With our best wishes

EXAMINERS DR. MOSAAD WAJEH HASSAN ' DR. ABD EL-MONEM KOZAE
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Tanta University
Faculty of Science
Department of Mathematics

Final term exam for the second semester 2014-2015

Course title: Optimal control (2) Course code: MA4224

1969 Date: 16 /6/2015 Total Marks: 100 Time allowed: 2 Hours

Answer all the following questions:

First question: ( 25 Marks)
(a)Find a necessary condition for a function to be an extremal for the

functional
. ]F[X (1), (r),r)dr

o

Where 1,,x (#,), and ¢, are specified, and x (1, ) is free.
(b) Prove that the Euler equation can be

L] ol
F -F.,-F.x(@)-F,.x(t)=0
X XX XX

Iy o
(c)Optimize (x): I [3x 25 + 4% x )dt st X (1‘0) =X & (1f ):xf _
Second question: ( 20 Marks)
(2)Find the extremals of the fixed end point problem corresponding to the

b4

2 ~ -
Functional J/ = J{lexz - 2x} +xI2ﬁx22)df subject to boundary conditions
0

xl(o):o,xl[%J:i,xz(o)zo,xz[gjzl_

(b) Using Lagrange multlpller method to find extremum values of functional
T
J = Jx +u’ df sl x+x =u and X( ) Ko x(ff):()_
0

Third question: ( 35 Marks)
(a)State and prove the Bellman Jacobi equation?

(b)Show that the Bellman Jacobi equation is equivalent to maximum
~relations for optimal control.

ol
(c)Consider a first-order system x (t)=x (t)+u(7) and the performance
| L )
o S {15 V4= 1)dt  Fi
index ks () 4!:% (t)dt . Find
1- Find Bellman Jacobi equation.
2 - Find optimal control.
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Fourth question: ( 20 Marks)
(a)Using Hamiltonian method to solve the following optimal control problem
[l L

1 -
J:—ijuzdr SI.xl :xza x2 :uand xl(O):l, xl(I)ZO’ xZ(O):l
0

but x, (1) is not specified.
(b)Determined the variation of the functional :

Iy

J(x):j{x%t)—x%t);?(f)}dr

fa

(Best wishes)

’ Examiners: l 1- Prof. Dr. E. Youness 2- Dr. N. El-Kholy




