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Problem number (1) U$ )
(a)Find all values of: (i) VI+i (i) coshyz =0,
(b) Show that if A2y =ux y)+ivie,y) is analytie, then u(x,y) and v(x,v) are harmonics. |

(¢) Determine ¢ such that the function is harmonic U = sinx coshey and find its conjugate

harmonic.
Problem number (2) (Ff'r ‘H)
i) Evaluate
() fe+er & (i) { z* sin 3_| & (i) f. 1}*——} de around  C:|z] =3 l
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i(h) Using Bromwich contour
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¢) Find the image of the region 2 <[z« 3, 5 SaETs o lw the map w=z+—,
1 Z

Problem number (3) ( j’.F._.HJ

a) Using series solutions to solve the following equations

By Hx®

(i) x°y" +xy - : )y =0 near x=0

b) Evaluate the integrations using Gamma and Beta functions ‘
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Problem number (4)
. L % (1#H)

Xy ]

{ﬂ}I_JSt:GL‘rwralingﬂmcliun AT E.I]n{.'l.'}f” to prove that:
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(i) = Jo (=) 72_] {x}cos2nd + i Z] . (sm(2n + )¢

f
'\— (i) 1=, {x}+2§j (Hii) r=2lé:[2r|-'-i;|,]:h_|[x; ‘




(2 2 )
l———sinx . J.; = |-"—cosx and using these to express

|
VIlx VIl

Jotx)  Jos{x)  interm of sinx and cosx.

(b) Prove that s o

(¢) Evaluate [ Jyd%

Problem number (5)
(a) Define and give an example for: fuzzy set, complement of a fuzzy set, union and intersection
of two fuzzy sets .

{b) Explain and indicate by examples the deviations between fuzzy sets and ordinary sets

(¢) Forthe luzzy subset
A=1(1,02),(2.0.7).(3.0.6 ), (40.5). (5,0.8),(6.1).(7.0.4)(8,0.9) } , find ,the height , the
core the support | the strong a-cut , the weak a-cut (a= 0.4 ).

(d) If R is a fuzzy relation from A to B and S is a fuzzy relation from B to C . Find RoS , where
S a@ g %
a 9 0.0 0.3
B2 1 0.8
¢ 08 00 07
d 04 02 03

Ra b ¢
0.1 02 00 1.0
03 03 00 0.2
08 09 10 04
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Attempt the following 3 questions

Question 1: [Computer Arithmetic] 40 Marks

1. Show how you can find the number of logic gates that are needed to build 4-bit carry-lookahead
adder.

(6 Marks)

2. Design 64-bit adder that uses 4 carry-lookahead adders along with additional logic gates to generate
Cis, ©33. Cyz, and cgy from ¢y and G." and P.” variables. Then find the gate delay for sz, sq7. and ¢qq.

(14 Marks)

3. Multiply the following signed 2's complement numbers using Booth algorithm and the bit pairing

recording of multipliers. Assume that A is the multiplicand and B is the multiplier.
A=01000111 B= 10100111 using:
(8 Marks)

4. Assume that the floating-point number is represented in 16-bit format with one sign hit, six bits for
the exponent, and nine bits for the mantissa. Follow the same rules applied in the IEEE standard
format for floating-point numbers to represent the following numbers: +1.7, -19.0, and 0.125. Then
find the smallest and largest numbers represented in this format,

{12 Marks)

Question 2: [Input/OQutput Organization| 30 Marks

. Three devices A, B, and C are connected to the bus of a computer. /O transfers for all three devices
use mterrupt control. Interrupt nesting for devices A and B is not allowed, but interrupt requests
from C may be accepted while either A or B is being serviced. Suggest a suitable design for each of
the following cases:

(a) The computer has one interrupt-request line.
(b} The computer has two interrupt-request lines, INTR1 and INTR2, with INTR | having higher
priority.

(12 Marks)

bl

Design a centralized bus arbitration system that applies daisy chain between 4 /O devices assuming
that all control devices are active high. Then draw the time sequence of signals that transfer the bus
mastership to device number 2.

{6 Marks)
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Interrupts and bus arbitration require means for selecting one of several requests based on their
priority. Design a circuit that implements a rotating-priority scheme for four input lines. REQ]
through REQ4. Initially, REQI has the highest and REQ4 the lowest Priority. After some line
receives service, it becomes the lowest priority line, and the next line receives highest priority. For
example, after REQ2 has been serviced, the priority order. starting with the highest, becomes REQ?3,
REQ4, REQI1, REQ2. Your Circuit should generate four output grant signals, GR1 through GR4,
One for each input request line. One of these outputs should be asserted when a pulse is received on
a line called DECIDE.

(12 Marks)

Question 3: [Basic Processing Unit] 20 Marks

(]

Write the sequence of control steps required for the bus structure (single-bus organization of the data
path inside the processor) for each of the following instructions:

i Add the (immediate) number NUM to register R1.

ii.  Add the contents of the memory location whose address is at memory location Num to register R1.

(10 Marks)

Assume that a memory read or write operation takes twice time as one mternal processor
step (1) and that both the processor and the memory are controlled by the same clock.
Estimate the execution time of each instruction.

{10 Marks)

Good Luck Dr. Tarek El Ahmady El Tobely
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Question (1)
a) True or false (and if false provide the correct answ er):
I- Arrays cannot be initialized when they are declared. A loop or other
means must be used.
2- Any mathematical operation, including multiplication and division,
may be used on a pointer.
3- When a function terminates, it always returns to the main function
regardless of where it was called from.,
b)Write a program that reads two integer numbers and dispiays which of them is
the greater. It should also display the difference between them as a positive
number. If they are equal, it should state that and does not display a difference.
Question (2)
a) After the following statements execute, what is the valueofi:
[ for (inti=10;i<12;i4+=20) | if (array I= &arrayf1]) _I
| cout << modelsfi]; =3;

else

S e _| e e

b)Write a data structure definition named List that has the following data:
name, degree, age Then write the program that uses this data structure and
ask the vser to externally enter these values (declare at least three variables of
type List).

¢) Rewrite the following statements in the required form:

1) for(int i=0; i<7:i++) using while statement
2) cout=<array[i+2]; using pointer notations
3)int L{int A) { return A4 using pointer notations

Question (3)
a) Find the error(s) in the following code and then correct it(them):
I~ void total(int valuel, vilue2, float value3)

¥

¢
return valuel + value2 + value3;
!
2~ int areafint length = 3 0, float width)
{
return length * widih;
!
I- intx, Tptr;
pir = &x;
pir=100; A To store 100 in x
cout « x « endl;
plr=x+3;

b) Write a function that accepts two dimensional array of float and returns the
maximum number in that array.
¢} Write a function that makes the same function of one of the following
functions: strucpy or strlen funetions? Adso describe (using examples too) what
do those functions used to?

“Programming is an ari, do not spoil it Good Luck ; Dr, Amany Sarhan
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