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stion Five: (10 marks = 5+5 wer only T

1. Find the Laurent series of f(z) =—21“;D:0<|z—1| <1, and Sﬁf(z)dz.
z =3z+2 D

2. Calculate the value r,nlz_?(lzz +l|

3. Let f(2) be analytic function inside and on the boundary C of a simply-

connected region R. Prove that Cauchy’s integral formula f (a)=%(.f)Mdz,
Tl cZ—a

3
z+=]
2

.

2z
iz, E:
-1

Question Six: (10 marks = 5+5 J(Answer only Two)

27
1. By using contour integration, evaluate the integral _[
0

and evaluate the integral §— z—-21- *
. cZ

—do
5+3cos(0)
2. If f(z) is analytic function with derivative f'(z) which is continuous at all

points inside and on a simple closed curve C, Prove that(j) f(2)dz=0, and
. (&

evaluate the integral § e“dz.

|z]=1
3. Evaluate the following integrals
(@) zdz; C: x=2y, from (0,0) to 21 (B)fzdz; C: xz=4y, from (0,0) to (2,1j.
@ ©

(€)§ zdz; C: the lines from (0,0) to (2,0), and from (2,0) to (2,1).
¢

With best wishes,., De. fiyman Shehata

@



Arab Republic of Egypt Final Term Exam

Ministry of Higher Education Summer Semester of the year 2024/2025
Assiut University Date: 4/9/2025

Faculty of Sciences HAon Time : 3 hours

Department of Mathematics

Course: Complex Analysis | Code: Math. 412 | Testing degree: 50 marks

Answer only five of the following questions:

uestion One: (10 marks = 5+5)(Answer onlv Two

1. Ifz =1+i,2z,=1-i, find z —zz,i,Re(Zzl +32,),Im(z’ ).
=y

2. Compute the limit lim.(|z|2 —i 2).

z51-1

: B mina ; e e :
3. Prove that # =y —3x" yis harmonic function. Find the harmonic conjugate function.

uestion Two: (10 marks = 5+5 swer only Two
1. Prove that | +22|2 +|z —zzlz = 2(|zl|2 +|22|2)

2

2. Find the residues (a)f(z)=tan(z) () f(z)=(ez—+§2(7_7)

3. Calculate the value of the expressions (a) (i) (5) log(1-iV3) (c) eEi

Question Three: (10 marks = 5+5)(Answer only Two)

1. By using contour integration, evaluate the integral T

1

dx«
i

2. Prove that the function f(z) =sin(z) is uniformly continuous in coinplex plane
3. Find the principal argument Arg( 21 2.j,Arg((x/§ —i)ﬁ)
b=

3

Question Four: (10 marks = 5+5 )(AngWgr only Two)
&

1. Using Cauchy’s residue theorem, evaluate the integral j 2(—1)0'2
=2 AN

2. Find the Mobius transformation which maps the points z=0,-i,-1 intow=1,1,0.

3. Evaluate the following integrals r
2r : =
(@) § L [ sin2(£+2e"9]d0 © ¢ 222 Lk
=121 0 3 |z—i|=l z' -z
s

(O]




12) The map Tx = x? is a contraction on [0,1].
13) The norm is a continuous function on its vector space.
14) Every contraction mapping on (0,1) is continuous.

15) (R, d(x,y) = [x— y|3) forall x,y € R is a metric space.

2) Complete the following statements (1
2-1) The closure of a set 4 in a metric space X, d)is +-onnee
2) A complete normed space is known as :-- ... ...
3) A subspace of a complete metric space is complete if and only if it is -+ -« .-

4) A nonempty set in a metric space (X,d) is bounded if it has -+ - ..

1%, = ¥, and [yl are ... and --oeeeeen , respectively.
7)1f (Q,d) is the u.sual metric space, then D({0},{1,1/2,1/3,..}) = -+ - -
8) If x, y are vectors in the real inner produce space X, then ||x + Y= flx=y)2 =eeee
9) If X is a normed space and d(x, y) = ||x — Yl forall x,y € X, thend(x — y,0) = -+ .. ..

10) In the inner product space (R?,(x,y) = 3x1Y1 + 2x3,), find d((1,0), (0,1)) = -+ -+

03 (20 Pts)
1) Let X = L,[0,1], and let f.9 € X be defined by f(x) = x, g(x) = x%. Find da(f, g).

2)Let X = N with the metric d(m,n) = |m —n|forall m,n € N. Compute S5(0).
2

3) In the metric space (C[0, 1], d(x, y) = follx(t) —y(t)|dt), show that d(t",0) - 0.
4) Provide a counterexample disproving that:
a) Every metric space is a normed space.

b) The continuous image of a Cauchy sequence is necessarily Cauchy.

GPeof Pe. R Baddeak ., With best wishes ., Blgnatute : Saddeck
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01) True-False Questions. Classify the following statements as true or faise (15 Pts):

1-1) If d is a discrete metricon R, then d (E%) = %

2) If (X, d)) is a metric space, then (X, plx,y) = :32{; ;) is also a metric space.

3)If d:X X X - R is a metric on X, then d4(x,y) = 4d(x,y) is also a metric on X.

4) The sign of the quadratic form x? + px + g, where p,q € R is always positive, if the
equation x? + px + q = 0 admits no real solutions.

5)If d is the usual metricon Q and (x,) = (1+ 1/n)" c Q, then (x;) is convergent.

6) The sequence (i) in the usual metric space on R\{0} is a Cauchy sequence.

7) The set Q is an example of a dense set in the usual metric space (R, d).

8) Let (X,[|]]) be anormed space, and let p be the metric induced by the norm on X. If

p(x,y) =1 forall x,y € X, then p(rx,ry) =12

9) The mapping Tx = x +% which maps X = [1, ) into itself has no fixed point.

10) Every inner product space is a normed space equipped with a norm induced by the

inner product.

11) Let R? have the Euclidean metric. Then 4 = {(x,y) € R?: x* + y? < 2y} is an open set.

Please turn the page
\
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[16]  The compiler can detect what type of errors?

i
a. neither logical nor grammatical error c. grammatical errors only
b. logical errors only d. both grammatical and logical errors

Question 2: (12 pts)
a) What are the main steps for compilation process? Describe each step briefly.
b) Given the regular expression a a*(bc|a)*
Construct an equivalent NFA
¢) Convert the resulted NFA from the previous question to DFA- show your steps

Question 3 (12 pts)
This question concerns the following grammar
N—AB
N—BA
Avead
A GAE
B—b
B G E @
C=—a
(€ ly
a) Construct the FIRST and FOLLOW sets for all non-terminals in the above grammar
b) Show that the following grammar is ambiguous
A->AxB|x
B -->xB|x
¢) When is it useful to eliminate left-recursion from a grammar and why?

Question 4: (10 pts)
Given the following table generate intermediate code (three address code) for this expression “x=7+(5-
2

GRAMMAR RULES SEMANTIC RULES
Sleielele S.name = E.name; S.code := E.code ++ id.str || :=' || E.name
Bl B2 £ P E.name := newtemp();
El.code ;= E 2.code ++ F.code ++ El.name || ' :='|| E 1.name|| ' +' ||F.name
El=(2-F E.name := newtemp();
El.code :=E 2.code ++ F.code ++ El.name|| ' :='|| E l.name || ' - ' | F.name
E—.F E.name := F.name; E.code := F.code
FoxlEa F.name := E.name; F.code := E.code
Eiw2id F.name := id.str; E.code :=
F — num F.name := num.val; E.code :="”

++ means string concatenation with new line

o . .
||'means concatenation with space

With my best wishes

Dr. Mamdouh Farouk
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[6] When two parse trees are derived from the same grammar rules but both parse trees are different,
this means, the grammaris ................
a) Ambiguous
b) Not LL(1)
¢) Not LR(0)
d) Non ambiguous
Consider the following Grammar for questions [7,8,9,10]
S—aAbB|bAaB|¢

A—S

B—S

[7] The follow set of non-terminal A is ..........

[a){a.b.e} [b){a. b} [o) (e} [d){a. b. 8} |

[8] The follow set of non-terminal Bis ............c......

[a) {a,be} [b) {a b} [o) {e} [d) {a.b.$} c

[9] The first set of non-terminal A is ...............
[ _Tarfab.el =R [ ) [ B b5 |

[10]  The first set of non-terminal Bis .............
[ .8} {mbel | _b) {ab} Lo} fa) [ <4} {258} |

[11]  Users write the programs in which language?

a. Low-level Language c. Decimal-Format

b. High-Level Language dls Middle-Level Language

[12]  Does the compiler program translate the whole source code in one step?

a. No C. Don't Know

b. Depends on the Compiler d. BY.es

[13]  Which tool is used for grouping of characters in tokens in the compiler?
a. Parser C: Code generator
b. Code optimizer d. Scanner

[14]  In which parsing, the parser constructs the parse tree from the start symbol and transforms it into
the input symbol.

a. Bottom-up parsing ¢ c None of the above

b. Top-down parsing d. Bothaand b

[15]  Which phenomenon happens when the non-terminal on the left side is repeated as the first
symbol on the right side?

a. Left-most derivation c: Left factoring

b. Left recursion d. Left parsing

Page 2 of 3



. Computer Science Department Course: Compilers construction
‘i Faculty of Science Code:

! Assiut University 4™ Jevel

! Final Exam Time: 2 Hours
J Summer 2025 Marks: 50

e No. of pages: 3 - No. of questions: 4 answer all questions

Question 1 select the correct answer (16 pts)
[1] Which of the following rules is NOT a correct context-free rule, where non-terminals are {A,
B}, and terminals are {a, b}
a) A—a|Ba ) 4 2 Bd
b) AB—a d) Bothbandc
[2] What is the output of lexical analyzer?
a) A set of RE
b) Syntax Tree
¢) Set of Tokens
d) String Character

[3] Parsing is also known as
a) Lexical Analysis
b) Syntax Analysis
¢) Semantic Analysis
d) code generation

[4] The following grammar after removal of the left recursion will look like ..............
expr — expr addop term|term

addop — +|-

term — term mulop factor | factor

mulop —*

factor —(expr) | number

A) B) C)

exp — term exp’ expr — expr addop expr — term expr (+|-) term
exp’— addop term exp’le term|term term — term * factor |
addop — + - addop — +|- factor

term — factor term’ term — term mulgp factor | factor —(expr) | number
term’ — mulop factor factor

term’|g mulop —*

mulop —* factor —(expr) | number

factor —(expr) | number

[5] The set of all strings over Y. = {a,b} in which strings consisting a’s and b’s and ending with in bb is
a) ab ¢) (alb)* bb
b) a*bbb d) All of the mentioned
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(4) (a) Let X4, X,, ..., X, be a random sample drawn from a population has a normal
distribution with parameters i and o, Find the estimators of y and o by using:

(i) Method of Moments.  (if) Method of Maximum likelihood.

(b) If the random sample X,,X,, ..., X,, is drawn from a population has the normal
distribution with parameters i and 0. If the estimator of u is given by the form i = x,
then prove that (i) /i is an unbiased estimator for y. (i) 4 is MVUE for .

(5) (a) Suppose that the random variable X has pdf fy(x) and cdf I'y(x). Let the
random variable 7 be such that 7 = X?, then the pdf of 7 is gi\}en by

1
f2(7) :i‘ﬁlfx(‘/-/_) +fx(“\/'—/)|r z20.
b) Let X and Y be independent random variables with X~N(0,1) and Y~x%(Kk).
> ; X s
If the random variable Z is such that Z = R Prove that Z~t(k).
Helpful Formulas:
: BE
X~gamma(a, B) = fy(x) = @ e e,
N G ERDs  0 = e S —ecutics
. : o2 : :
1~t(K)) = f(2) 35 - =
Lt CG) )= 7\ £ ) = S = 0dhes B <000
- I‘(k/Z)\/kn( zz)(’””/z
14 74
i
Best wishes,,, Prof. Dr. Abd EL-Baset Abdullah Ahmad
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m (2025/2026)

Assiut University
 Faculty of Science End of Summer Tirm Time: 2 hours

Mathematical Statistics (442 )

Mathematics For 4% Year Students 50 Marks

Instructor: Prof. Dr. Abd EL-Baset A. Ahmad

Answer the following questions: (10 marks for each question)

(1) Let X and Y be discrete random variables with bpmf

Y 2 3 4
1 /32| 9/30%| 5182 | 8/32

2 " 5132 | 3132 | 792 | 8132
Find: (i)/'x@ and fy(y). (i) P(X>Y) (i) Fy v (2, ¥)
(iv) Fy(x) and F, (v) (V) frx(V13) Vi) FyxI3) (Vi) E]YIX = 3]

(2) Let X and Y have bpdf

—(x+y) foe)
Fur(, ) {Ze : 2 Dzt <0?/W< P
(i) Find fyx 71x) (i) Find P(Y < 3|X = 2) (i) E(Y1X)

(iv) Cov(X,Y) (V) p(X,Y)

o _{
(3) (a) Suppose that X has the following pdf [y (x) = {Ze s e and

= 0.w
e O

7 =10, 1<x <3, Findthe pmf of the random variable Z.
i e oy e

(b) Suppose. that X and Y are independent random variables where

X~gamma(ay, B) and Y~gamma(a,, B). Find the pdf of Z = -~

Xobl




Question Four: (10 points)

Write the mathematical form and draw a sample curve for each of the following
signal functions:

£y A

1- Binary threshold signal function. 2- Sigmoid signal function.

Best wishes Dr. Amal Abdelazim



B. Suppose that we have a 3-dimensional artificial neuron with X = (-2, 0.7,1), w; = 0.4, w,
= 0.65 and w3=0.2. Compute the value of the bias weight wo such that the neuron outputs
0.9 in ONLY ONE of the following cases: I
1. Using the Linear threshold signal function with a = 1.5.

2. Using the Sigmoid signal function with A = 2.

C. Suppose we need to classify AND function with a single threshold logic neuron
(TLN), if we startatk = 1, w,, = (—2,3,2). Apply perceptron learning law to learn
weights. (Make three iterations only).



3- A neural network is made up of layers of interconnected units calledioy. oeoc s 8
o e is a neural network layer that receives raw data.

5- Each neuron cOmpties o weighted a0 , adds a bias, and

bealnithermeio i o 0 neural network, the network has no loops.
Jontthes s e e neural network, loops occur in the network.
8- In the sample data setof .......... ... . » ach pattern X, has its corresponding

Sl is an example of pattern recognition in our daily life,

10- Error correction rules alter the weights of a network usifiglanses e

12- Theeo v A of a pattern set X; is the smallest convex set in R™ which

contains the set X;.
13- 0 is an example of feedback neural network, when neurons in a

single field connect back onto themselves.

Question Three: (15 points)

A. Give one real-world example of supervised learning and another example of
unsupervised learning.



75

2 Hours- 50 Points Final Exam Assiut University
Summer term 2024-2025 4™ Level - Neural Network Faculty of Science
3/9/2025 4,459

Answer the following questions:

Question One: choose the correct answer (10 points)

1- In supervised learning, what do we provide to the system?
a) Only inputs b) Inputs and correct c) Only outputs
outputs
2- What is the main goal of supervised learning?
a) Tomemorize b) To create random ¢) To remove
data labels noise
3- What is the goal of unsupervised learning?
a) To memorize the b) To predict
training set labels

d) Random data

d) To find a function that
maps inputs to outputs

¢) To find hidden
patterns or groups
in the data
4- What does the principle of minimal disturbance mean?
a) Learn new things b) Learn new things ¢) Make big changes d) Ignore new data
while keeping old and forget old after every
knowledge ones example

5- Which of the following is the correct formula for Perceptron Learning Law

d) To remove all
noise

P T € X, and WX, =0
AW —nXe if Xy €Xp and WX, <0
b) Wiy, = Wi +1X,  if X € X, and W X, < 0
LT\ Wi — X, if Xy €Xg and WX, = 0
¢) Wipy = Wi + X, if X € Xo and W X, < 0
LT AW =X if X €X, and WX, = 0
d) Wi,y = Wi =X, if X, € Xy and WX, <0
k+1 Wk+nXk lek EXO andeTXkZO

Question Two: Fill spaces by choosing the appropriate terminologies form the following
list: (15 points)

=
(inputs — neurons —feedback — unsupervised learning — convex hull — Autoassociator — linear
error measure — output layer — learning algorithm — spam filter — linearly separable —j —i —
input layer — activation function — hidden layer — feedforward- supervised learning.)

1- is a neural network layer responsible for feature extraction

to neuron

2- w;; denotes the weight from neuron



Question # 3: (10marks)

Let x be continuous random variable that has a normal distribution mean p =
50, and standert diviation 8, find the probability of P(30 < x < 39).
STANDARD NORMAL DISTRIB

UTION: Table Values Represent AREA to the LEFT of the Z score.

Z 00 01 02 .03 04 05 06 07 08 09
-29 | .00187  .00181 00175 00169 00164 00159 00154 00149 00144 00139
28| 00256 00248 00240 00233 00226 00219 00212 00205 .00199  .00193
27| 00347 00336 00326 .00317 00307 00298 .00289  .00280  .00272  .00264
2.6 | 00466 00453 00440 00427 00415 00402 00391 00379  .00368  .00357
.25 | 00621  .00604 00587 00570 00554 00539 00523 00508 00494 00480
2.4 | 00820 00798 00776 .00755 .00734 00714 00695  .00676 00657  .00639
23| 01072 01044 01017 00990 00964 00939 00914 00889 00866  .00842
22| 01390 01355 01321 01287 .01255 01222  .01I91 01160 01130 01101
21| 0178 01743 01700 01659 01618 01578 01539 01500 01463  .01426
20 02275 02222 02169 02118 02068  .02018 01970 01923 01876 01831
J19 | 02872 02807 02743 02680 02619 02559 02500  .02442 02385 02330
.18 | 03593 .03515 03438 03362 03288 03216  .03144 03074  .03005  .02938
A7 | 04457 04363 04272 04182 04093 04006 03920 03836 03754  .03673
J1.6 | 05480 05370 05262 05155 .05050 04947 04846 04746 04648 04551
-5 | 06681 06552 06426 06301 06178 06057 05938  .05821 05705 05592
1.4 | 08076 07927 07780 07636  .07493 07353 07215 07078 06944 0681l
A3 | 09680 09510 09342 09176  .09012 08851  .08691 08534 08379  .08226
2] 11507 314 1123 .10935 10749 (10565 .10383  .10204 10027 09853
-1 | 13567 13350 .13136 12924 12714 .12507  .12302  .12100 .11900  .11702
-1.0 | .15866  .15625  .15386  .15151 14917 14686 14457 14231 14007 13786

With best wishes for success
Dr. Amira Allam
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“ne following data represent the salaries (in thousands of dollars) of a sample of 10 employees
of a firm:
B°15 13, 11 10, 10,15,20, 15,21,

a. Calculate the mean, median, and mode.

b. Calculate the range, variance, standard deviation, and coefficient of variation.
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c. V(0)=0 d. V(X+5)=25+V(X)

11. Two event A and B are such that P(4) = 0.5,P(B) = 0.3 and P(A N B) = 0.1.then
P(A/B) =......

a. 1/5 b =02

(bl i a1

12. The outcomes of a random experiment or a stochastic process is defined as

a. Stochastic b. Sample space.

c. Deterministic d. Probability

Suppose that A manufacturer of computer chips claims that less than 10% of its products are
defective. When 1,000 chips were drawn from a large production, 7.5% were found to be
defective.

(Answer the following 4 points)

13. The population of interest is

a. production of computer chips b. 1000

c. 10% d. 7.5%

14. The Sample is

a. production of computer chips b. 1000

c. 10% di%7:5%

15. The value which is referred to as parameter.

a. production of computer chips b. 1000

c. 10% : d. 7.5%

16. The value which is referred to statistics.

a. production of computer chips b. 1000

c. 10% d. 7:5%

17. Let the random variable Z denote the standard normal variable. FP(Z < k) = 1thenkis
equal to:

al il b. 0.8643

c. 38 d. None of these choices.

18. If a random variable follows a uniform distribution, which of the following is true:

a. the probability that the random variable b. the distribution has a rectangular shape.
takes any range of values is always the same.

c. the probability that the random variable d. None of these choices.

takes a particular value is given by the
probability density function.

19. What is the area under the normal curve between z = -5.09 and z = 5.09?

a b0

c.. 05 d. None of these choices.

20. If X has a normal distribution with mean 60 and variance 36, which value of X corresponds
with the value z = 1.96?

3 =716 : b: x=679b
c. X=61.98 d. None of these choices.
Q 1 2 3 4 5 6 7 8 9 10
A
Q 11 12 13 14 15 16 i 18 19 20
D ]
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Faculty of Science Mathematics Department

Course Scientific Computations 2 Time allowed: 2 hours

Code: Marks: 50

Level: 4 Date of Exam: 24/8/2025
Question # 1: (20 Marks) Answer this question in the down table (1.5 mark/question)

1. Which of the following about the binomial distribution is not a true statement?
a. The probability of success must be constant  b. The random variable of interest is
from trial to trial. continuous.
c.Each outcome may be classified as either d. Each outcome is independent of the other.
"success" or "failure".
Suppose that you have been given the following joint probabilities (answer the following 4 points)

Al A2
Bl 0.50 020
B2 0.25 0.05 J
2. Determine P(A2).
a. 0.25 b. 0.70
e 075 d. 0.30
3. Determine P(A2/B1).
a. 0.1857 : b. 0.3857
c. 0.2857 d. 0.4857
4. Determine P(A1 U B1). :
a. 0.50 b. 1.45
c. 0395 d:- 0:95
5. Determine P(A1 N B1).
a.20.50 b, 07
e 0.15 d. 0:25
6. You take a random sample of 500 students at your university and find that the median GPA is
3.25, then you are doing what branch of statistics?
a. Descriptive statistics b. Population statistics
c. Inferential statistics d. None of these choices.
7. Which of the following measures is affected most by extreme values?
a. The median. a. The mean.
b. The mode. c. The Range
8. The mathematics SAT scores of the seven students in a mathematics seminar are 533, 553, 578,

586, 619, 626, and 633. Suppose that the student with the score 633 drops the seminar and is
replaced by a student with a score of 500. What wilkhappen to the mean and median scores of
the class?

a. The mean will increase; the median will be b. The median will increase; the mean will

unchanged. decrease.
c. Neither the mean nor median will change. d. The mean and the median will decrease.
9. Which of the following measures is not a measure of central tendency?
a. The median. b. The mean.
c. The mode. d. The Range

10. In the notation below, X is the random variable, E and V refer to the expected value and
variance, respectively. Which of the following is false?
a. E(3X).= 3E(X) b. E(X+1)=E(X)+1
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