CVREUR,

el guni] gl S it ¥
fY’YY-Y'Y\&"‘“L‘;‘" f""u aﬁ\xﬁﬂﬁbf/f

UL

Jaj.;.ui daals — acl ! 4S — Al yall w8 sy padl s &5;\-“ P‘“"a'”
orie Lo 10y 31 ?3J.a." Al — E\)J\ 1§ giud | ildadl 41 9 (5¢.Y):y,all
o dhamma ol ysf azma /5.0 1oimiol | Az

//—ﬁ

lodiuall Bl 3 ot S ol b dniuall ain § disle] Il 5932 0l g

(daga Vo) A el alaf (X) Adls g dagaall cijbad) alal (V) Adls g . J98) Jfomad! dla)

r No. 1 2 3 4 5 6 7 8 9 10ﬁ
Answer
T No. 11 12 13 14 15 16 17 18 19 20
Answer
(4 3a A) (Aagaall Aoy e g il pud) e (e LI gl Jlomad] &l

\ No. 1 2 3 4 \ = 6 7 ‘ 87
= \ ]

(el ¥+ (gl LaY) Ao Jial Cial) pud) i e LI -l bl | IV} il

FNO.\I\Z 3‘4 5\678910\
| 1 i

(b g9 (Aapaall Adal) (e Jal cijal) aua) saxia e LIS el ) o) il

\iNo.\l\\Z‘\3\456

L, (Aagaall Aday) (Je JaD Cial) au) e G4 LIS o ball Jluad| dlar

No. 1\2 3\456

Answer \ . \




Jod daduall e gied (] el 30 950 it F
e | i o 6 ]

(Ao ¥ ) - gl I fpml

(Aad (auadal) Joaal) B) Adlalad) el alaf (X) Adle s dasaal) cljbal) il (V) Adle g

Rifie pd g b udall Ol AA= 125, Aa= 250 , aa= 125 ibial) saa) b L Al Ll BaLiall e ) culs 13)
0.10 Aaadiall pdiall b aa U1 S gay < 0,16 A9 0.04 aa aliall Johl ) S s Laalaal) (Ul glasi e
0.48 5 st 5 pucdally Alnlal) 1 A9) 5185 Gl ¢ 0,64 8 Ajiall sildal) saaly Le ddial U e Bl 31391 1S3 S 13

0.7 (5.5bar Alaua) Baslead) 314 1S3 lé ¢ 0.09 9p (A Y g g y) Suad) 2 e dalaall a1 8 ) S0 oS 1)
AR Y B padally i) 7 g1 50 oL 08 < AA= 0.6, Aa=0.2, aa= 0.2 Auall sl La1 5l bl ) S5 s 1)
0.35 (s G die A bl V) )83 0 ¢ q@=0.65 , 1r(4)=0.65 cuially Jai e cpad ALY ) il clls 1Y)

0,02 5 s Aubucaal) U A sl Auall (¢ 0,04 LS B (coinly Bai ) O pa A At s 1)
0.30 s TB GV 1S3 06 <A=0.15, B=0.39, AB=0.21, 0=0.25 :(ABO) p! fomalanal 1Y) il ) S0 cils 1Y

0.125 (s sboi &y pildall £ Aad ol ¢ AA=0.33, Aa=0.54 , aa= 0.13 Hudall 53 L1l okl il ) S5 el 1)

0.2 s Q1Y) 28 A ST Aatia 4384 AA= 0.2, Aa=0.2, aa=0.6 )< ) cnll ¢ uially hadi ya Ja1Y

0.01 s O Skl JLSi gl p=0.6,q =03, r=0.1 idall gL ABO o &,@am ) S s 1)

b g il z gl 53 oL 08« AA=0.36 , Aa= 0.48 , aa=0.16 ilialf ganly 481l okl el ) ST il 1)

0.09 s 5pdal) b Al SSAl A Gl ¢ 0,91 aleall laa ) LYY Aovad LS 13 40 e Ailuad) 5 ppdie B

0.6 1585 5ailuad)  5S31 Aad giall Apual) (B ¢ 0,64 A Jia B pdis (B uinlly i pa U e Btbia) GAY) Al S 13)
0.20 gseu AB okl 1S Gdep=04,q=05, r=0.1 SAldall gaaly ABO all aalaa el el i S8 cils 13
i) 3l gl e dal g G OIS () B i) Jual SV 2SI C (ouialy iy 2 gl AN ) I CEDUA) 2

kb o) 5 Ll o Giaa A sasaall Abal) o ety 438y Adalal) A 3 Jilay f ad o gebdn S z o) 5 3
B acdially Aol 318 g 3345 ) deafness paaly Oaaal) 3891 (s Assortative mating (2L A g3

Linse dopildinll f a0 8 padal) B Aladal o1 ) Apusd gy Ayt 31 A8 Lpaad 35 LRI A ) uins Al

sl B L) S 5 ) a8 A Jalgal) £l G (29 Bdial) O 1o S Y g8 e il 5 yihl) e

il il ]

-\

-\Y

-\Y

a Y

-\e

-\

VY

YA

-4

=Y.




il Sl
(o A) - rcoulbhl] Il

: fldal) gaali ABO adll alae il s cuils 13

=05 ,IB=01 , i=04

Gk pudially adll aaalae S ol
) asalaa A B AB 0
B I I A) | @) | 3G | e @)

pll aalaa A B AB o)
dad gial) Sasty

(At panasal) Jsaad) b elila) ) 1l Laa LB S anil L Aamual) day) i)

A B C . D

(1) 0.25 0.35 0.50 0.65
Q) 0.01 0.04 0.09 0.10
3) 0.01 0.05 0.10 0.20
4) 0.10 0.16 0.18 0.20
(5) 650 550 450 350
(6) 90 100 120 150
0) 150 100 200 250
(8) 140 120 180 160

<« il dadall kil




L gshed Adall o G aly G dtg Ceaia) b Al gl ) iy A el o

o LS jildiall gaal lily €3 (B uintly Anipe Abual 5050 bl S ils 1Y)

ol | e

(laga Vo) - el gl

&Y 295
BB Bb bb B b
0.50 0.40 0.10 0.40 0.60

P®) q(b) BB Bb bb I'(B) S(v) q-S
...... (1) | e 2) | e (B) | e (4) | ceeee (B) | e (6) | e (D) | weeee (8)
PB) = veveee (9) | Gy = veveee (10) | rfsbusd Algdad) Zolill Ga Sual sae a LK) ) sills

(adl paaial (Jsal b i) ) £ Laa 1 S ol Las ) oY) sl
A B C D
§)) 0.40 0.45 0.55 0.60
(2) 0.20 0.45 0.50 0.55
3) 0.28 0.36 0.45 0.50
4) 0.45 0.54 0.60 0.70
(5 0.18 0.24 0.36 0.48
(6) 0.25 0.45 0.55 0.70
) 0.10 0.15 0.25 0.30
8 0.15 0.20 0.25 0.30
9) 0.20 0.30 0.45 0.60
(10) 0.20 0.30 0.40 0.55

il ) el gl




) Gl

(CL\‘%)J ") -td‘ﬁ‘ J'“‘
oaad) cliall cw gZe) WeSa (udadl 35lic 4dia baldness ! ot ahal ddia

Budiad) S 13 (LYY b Tatlu andall il (b) ¢ peSH B ot 058 aall (B) Jut)
(ol ¢ 0.96 Gslud plalls Abaa yid GLY) s cilSy o) Aa

6 ) G peall sl B i) 1
0) DT Gobo el wEl b Ja) S
(B) e G Lilaall gSLY Asuad
') T Gl Auliaall pal) ) SH A
%) S ol Aal) dbiaa prd) GLY) A

(6)  eereeereneeene ot Al GLY) Aaad

(LM panaiall Jsiadl B dlila) ) b Las U JS iy L dapnaall oY) 3l

A B C D

(1) 0.20 0.36 0.80 0.10
Q) 0.64 0.90 0.20 0.80
3) 0.18 0.36 0.64 0.96
(4) 0.10 0.18 0.36 0.64
(5) 0.18 0.36 0.64 0.96
(6) 0.32 0.18 0.64 0.90

o i ] el ]




duiy LS| dducalf

(2lags V) -:guolddl Jlgmadl

b LS Ll AT LB B Aa sl SUBIL pasen ALl dlay ol 1

AA

Aa

aa

0.60

0.20

0.20

el gl oo gl Jaudll 8 Aol okl clls ol

Aa

aa

(Aladl (anadall Jaaal b elia) 1) (s Las BB US cauilly Loy daaall ay) s

A B C D

1) 0.15 0.35 0.50 0.60
Q) 0.20 0.40 0.50 0.70
3) 0.10 0.15 0.25 0.30
4) 0.42 0.52 0.62 0.70
(5) 0.10 0.16 0.25 0.36
(6) 0.42 0.12 0.32 0.22

dozo adlyl tame /5.0 psiniaall dixd

L

2lxill Sledll bl go atwll

gl




Ma (R Alalis i) 414 1Al Gl ) anid - p gladl 43S @ o gaud Arals

i
@ »
YT

L 2 2022/6/16 (radd il p 2022 [ 2021 (AN a2 Juaill Algs Glatal
Cileb &3 1o (ladaly) pste — gl ) (s siumal 143 i)
(38 JS 08 a3 5 — Jhise IS 08 Gila 3 10 @8 g Alid duwad (o 4o jga 4,0 50 GISH da )l rlala¥l Cla )
P=2,, q=2, , T=Zgx, P1=2x,» P2 =Zx,, P3 =2,  -=iBada
) d
Dy=Di=3- . Dy=Dr=5 .

-

- Aay) ALy oo wal
. (D1 + D%) z= cos (2x — 3y) Al Usaall slalh Jall 22 i (1 -1

JIgd e aini y dua xPuy, + XUy Uy = 0 ALl Usleal) Ja — & pilal Juad Ayl (o
- lag il (gRa g Al ¢ Jakd 40N

Du—-0as x> o, ii)u, =-cos2y when x=a.
. (D% + 2xyD,D, — xD,)z =;—Z A bialicl) Astaall pladf Jadh aa i - b of 48yl pladindy (1 -2
22 (P? 4 g + 1) =1 Llalinh Lseall — aa 5 O — 3dall Jadly Jalsll Jall oo (@
xr + 2p = (9x + 6)e3*+2y A laliil) Astaall sladl Jadh aa4f (1 -3
=2 329 O Skl Jall (e 8 Agbialicl) Alstaall JalSl Jadl 3 gf - iy s ARy sk pladdy (o
q=—-xp+p*. '

.(Dy+ Dy —1)(Dy + D, = 3) z = e2**Y+2cos (2x + y) dulialiill Lstaall alall Jal) 229 (i -4
- alail) g — a2y Of — 3kl Jadl g JalSll Jadl (e A (38 g (M) AU Jaag s a3 o) da g (o
F=x;p1+x:p,—p5=0 ,Fi=p1—p2+p3—1=0 .

| = Apaal) Al Alse g — (udY Dy gal aladiuly (1 -5
u, =4u,, 0<x<3 , t>0;
u(0,t) = u(3,t) =0 , u(x,0) =10 sin 2nx — 6 sin 4nx.

Sl gie A gara Sl Z = xp + yq + /P + @2 + 1 AGlalinl cg s Aol Jal<lh Jall o @i (o
J5aa gl W jhad iual § Jua¥) Adali W3S ja B S gD

éjb.“d..& ﬂ)‘.gﬁ dada 2 ceeddicd Cagadl




Dept. of Mathematics Course:Complex Analysis

Faculty of Science Code: 412 M
Assiut “niversity Time: 3 Hours
B.Sc. Exam 16/6/2022

Answer five questions only from the following questions:
First Question (10 Marks)

(a) Calculate (1+1)® +(1—7)®

(b) Find the solution of the equation : z° +32=0.

Second Question (10 Mirks)
2, 2
—4 :
z =4, (b) Show that Ilim 4x 24 >- does not exist.
x—>0 x + y

(a) Show that lim
x—2 zZ — 2

Third Question (10 Marks)

. 2 ‘ .
Z +2iz— #—i

(a) Discuss the continuity of the following function: f(z):{ L,z } at z = -j
I , Z=—

(b) Show that the function f(z)=7z
Fourth Question (10 M #ks)

(a) Show that the function f(2)= x| satisfies Cauchy Riemann equation at z=0 but
f(z) is not differentiableat z = 0 .

is not differentiable in the complex plane.

zRez

— ,z%0
(b) Prove that 7(z)= E
0

is continuous at z=0 but not differentiable at z= 0O
5 Z2=A) »

Fifth Question (10 Marks) ‘
(a) Show that the function f(z) =e"(cosy+isin y)
(b)Find the constant A_so that: u(x, y) = 4x* -
Sixth Question (10 Mark::

is analytic in the complex plane.
»* +xp is harmonic.

(a) Evalute jﬂ swhere C is the semicirle z=2¢'®, 0<® <
c 2

> 2 2
(b) Evaluate J‘(Slnﬂ'Z +CO0S 7z

)dz ,where C is the cirle ]zl =3,
¢ (z-1D(z-2) ‘

Prof. R.A.Rashwan

The End
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Question 1: State the terminology of these definitions (5 Marks)

1. data objects that do not comply with the general behaviour or the model of the data.

(oo )
2. A type of attribute has a finite or countably infinite set of values.
(U )
3. Data points that divide a mount of data into exactly equal-sized consecutive subsets.
(oo )
4. A statistical measure which its major problem is its sensitivity to extreme (e.g., outlier)
values. G )
5. A repository of information collected from multiple sources, stored under a unified
schema. (U —— )
Question 2: Suppose you have the following transactions. (10 Marks)
T1 | IL,12,03
T2 . I2,13,14 Let min_sup = 50%, and min_conf = 80%.
T3 14, IS
T4 11,12,14
~ 7S I1,12,13,IS
- T6 11,12,13,14,1I5 |

Choose the correct answers:

1. The absolute support of item set {I1} and {I2} is ... respectively.

(a) 4, 4 (b) 5, 4 () 3,5 (d)4,5
2. The absolute support of item set {I4} and {I5} is ... respectively.
(a) 4, 4 (b) 4,5 (c) 3,5 (d)4,3

3. Which of the following item sets are frequent?

(@) {1112}, {I1,]4} (b) {ILI3}, {ILIS} (c) {I2,I5}, {1415} (d) {IL,I3}, {I2,]4}
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4. Which of the following item sets are frequent?

(a) {I1, 12, 14}
(c) {12, 13, 14}

5. How many candidate rules to be strong which extract from the final item set?

() 6

(a) 3 (b) 4

(b) {11, 12, 13, 14}
(d) {11, 12, 13}

()5

6. Fill the following table as shown in the table header:

Tinal frequent item set

Candidate association rules

Confidence of each

in the form (A—B) association rule

7. State only all the strong rules:

Page 2 of 6



Question 3: Put 7rue or False for each of the following items (15 Marks)

1.

10.
11.

L2
13.
14.

15.

olaiay) Algd B (5 sall J gaally iy ple

Data mining is an essential process in KDD where intelligent techniques are applied to
extract interesting data patterns.
In Apriori techniques, we do not consider the super set if at least one of its sub sets not
frequent.
In some experience, we measure the length of students, this length variable is considered
ration-scale variable.
The confidence ¢ of the rule A— B is the percentage of transactions in data set containing
A that also contain B.
Bayesian classifier is a class of learning algorithm that tries to find an optimum
classification of a set of examples using the probabilistic theory.
Data integration is the process of combining multiple data sources in a single database.
Regression tends to predict the class label when these labels represent uncountable
infinite values.
A major problem with the mean as a statistical representing is its sensitivity to
extreme/outlicr values.
Frequent sequential pattern occurs when customer tend to purchase first something,
followed by purchase another something.
Decision trec technique is used to discover association rules in a big data.
We can compute the basic central tendency measures except the mean value for the
Nominal attribute.

Information is an interesting pattern which has meaningful use.
The information is the output of the KDD process.
Pattern evaluation and knowledge representation, these two steps are considered data
preprocessing in KDD process.

Classification tends to predict the class label when these labels represent countable

infinite values.

Question 4: Choose the correct answer (15 Marks):

olaiey) lgh A 3 pall Jgaally ila) o8 le
1. The process carried out by a head of a school to place a new student transferred
to this school in the exccllent class or regular classcs 1s called
a) Classification b) Clustering
¢) Charactcrization d) mining frequent pattern

2. Results of some medical test
a) Nominal attribute b) Ratio-scale attribute
c¢) Ordinal attribute d) Interval-scale attribute
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3. The entropy of this set S1— {A, A, B} is

a) Ent(S1) = 0.918 b) Ent(S1) =0

¢) Ent(S1) = 0.159 d) Nonc of above
_Grades corresponding to marks of students

a) Ordinal attribute b) Ratio-scale attribute

¢) Nominal attribute d) Interval-scale attribute

Number of sons for each Egyptian family
a) Ratio-scale attribute b) Nominal attribute
¢) Ordinal attribute d) Interval-scale attribute

_we can compute the basic central tendency except the mean value for the ...
a) Ratio-scale attribute b) Ordinal attribute
¢) Nominal attribute d) Interval-scale attribut

. The process by which a three-year-old child divides the following shapes
into similar groups is called ;

a) Data Characterization b) Data clustering
¢) Data Classification d) Data sclection

. Knowing the negative characteristics that cannot be described for a certain
amount of data B
a) Data Charactcrization b) Data discrimination
¢) Data sclection d) Data Classification

Which of the following is not a data mining functionality 7
a) Characterization and Discrimination  b) Selection and interpretation
¢) Classification and regression d) Clustering and Analysis

10. Which of the following attributes we compute mode only for it?
a) Ordinal attribute b) Nominal attribute
¢) Interval attribute d) Ratio attribute

11, Which of the following not measure of data dispersion?

a) Standard deviation b) Range
¢) Interquartile range d) mode
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12. The middle value in a set of ordered data values is ... |
a) mean b) standard deviation
¢) mode d) median

13. Which of the following are the properties of entities?
a) Groups b) Tables
¢) Switchboards d) Attributes

14. Some telecommunication company wants to segment their customers into
distinct group in order to send appropriate subscription offers, this is an

example of ... |
a) Supervised learning b) Reinforcement learning |
¢) Data extraction d) Unsupervised learning |

15. In the unimodal curve, when the curve is skewed to the left, then it is ... |
a) Symmetric b) Over symmetric
¢) Positively skewed d) Negatively skewed

Question 5: The following table represents the degrees of a number of
student, given in equal-sized intervals.

Complete the table and the questions below: (5 Marks)
Interval No. | Students Degrecs frequency | Cumulative
| | (Marks) . frequency ??
1 o 11-15 4 |
2 o 16-20 | 7 o T
N 21 - 25 6 | i
4 26-30 T

1. The interval number which contains the median value 1S ... ‘ |
2. The number of values represents student’s dEGIEes IS ... ‘

3. The frequency of median INterval 1S ...

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
dass adlh as/ aus Le
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Good, Luck
D[ rHdel - Rakiem %, Facken
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Final Term Exam (2" Term) e T

Fourth year student (Phys) : . :
Course: Mathematical Analysis :Eub{:
2\ - Code: 419 M - cimmuine’
Faculty of science Time : 8 Hours Assiut University

Department of Mathematics Points: 50 Points
Date: Thursday, 9 June 2022

Answer the following questions

1-a) Use a method of contradiction to show that 0.7(mw — 3. 1415) € Q'. [3 Pts]

b) Determine whether the sequence (z—nl+_3) is decreasing, increasing, or not

monotonic. [3 Pts]

c) Show that cos x — x = 0 has a solution in (0, 1). [3 Pts]
3
X

d) Let f(x) = {xz sinl 1< o Find f(0). [3 Pts]

e) Is the function f(x) = x? uniformly continuous on R ? Justify your answer?

[3 Pts]
f) Describe the set of points in C that satisfies |z — 1|+ |z + 1| = 7. [3 Pts]
g) Write sin(x + iy) inthe form u(x,y) + iv(x,y). [3 Pts]
h) Find all values of cos™12. [3 Pts]
i) Discuss the continuity of vz at z, = —1. [3 Pts]

- : z—2+i)k
2-a) Find the disk of convergence of the series ) ; 2y [3 Pts]

3k

b) Use the polar form of the Cauchy-Riemann equations to find G) . [4 Pts]

c) Verify that e*(cos y + isiny) is an analytic function, find its derivative.[4 Pts]

d) Compute | . |z|?dz, where C is the line segment with intial point
—1 and final point i. [4 Pts]

e) Evaluate: § < dz. [4 Pts]

z|=3 z-2
. 2z
f) Find: gﬁcz =

oriented in the counterclockwise direction. [4 Pts]

dz, where C, isthe circle |z| = 2 in the complex plane C,

Prof De. .ot Baddeek ., With best wishes ,,,  Bignature addeek
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1-a) Obtain the following estimate for the absolute error in Lagrange interpolation
formula:

If(x) L. (xx (n +”1+)1, |7Z'n+1( )1
where: M ngaszi |f("+l)(x1 TT i (x) — (x = X )(x = 3 )(x - xn)

b) To what degree of accuracy we calculate 3\/-5 by means of Lagrange's interpolation

pOlynomlal for the function )V = \/— if we choose X, =1, x, =8 and x, =27

2) a) Prove that :
HhIf g EC[a,b] for all X E(a, b), then £ has a fixed point in [a, b].
(i) If, in addition, that g exists on (a, b)and a positive constant & < 1

exists with lg (x) <k forall x E(aa b), then the fixed point in [a,b] is unique.
b) Solve by shooting method the B. V. P.

y +y=0, y(0)=0and y(1)=1,
Start with the initial approximations |
a,=0.3 and a, =0.4 to y'(0), (h=0.25)
3) If the nonlinear system :
x; —10x, +x, +8=0, xx2 +x —10x, +8=0

Is transformed into the fixed-point problem:
| x; + x> +8 X, X2 +x, +8

10 > x2=g2(x1,x2)= 10
(i) Show that, G = (gl » s )t mapping D < R? into R’ has a unique fixed-point in
D:(xl,xz)l, 0<x,x, <15

=g1(x1,x2)=

(i) Apply functional iteration to find x and x? (x(o) = (1,1)t)

(iii) How many iterations have to be carried out to find the roots to within 107 ?



4) Derive the recurrence relation of Chebyshev polynomial:

T

pt] X )= d\X )= 1 = Lgdgis v }
Then prove that:

(z)j'T(x) dx =2 izl

1= %2 2’ -
(ii)T,-(x)T,-(x)— 7., G+ 7, ()]

For any positive iand j with 7 > ;.

I\)Ir—*

S-a) Use the least squares method to find the approximate solution of the B.V. Problem:
n ! * ) 7Z'
y +y +y=2co0sx, ¥(0)=0 and y(—)=1,
2
in the from Z(x) =Cy t¢ sin x + C, sin2x

b) From the following table :

X 0 1 3
y 1 3 7

Find the least squares equation having the form : P(X) =Gy TO (JC)+ ¢ Tl (X)
where To(x) and Tl(x) are Chebyshev polynomial. _

6) Consider the problem of finding the Fixed — Point of :

gl(x) —cush( ) n [-1,1]

(i) Take xg =1 and apply the fixed point method to find x4 and X3

(ii)Show that the sequence generated by X g(lﬂ_ﬂ nz= converges to the unique
Fixed Pointof g on [-1,1].
(iii) What is the maximum error after applying 16 iterations ?

Good Luck

Prof. A. El- SAFTY
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Question 1 (6 pts)

The lexical- (scanner), syntactic- (parser), and semantic-analysis are important phases of a

compiler. Describe each phase shortly.

Question 2 (24 pts)

[1] Which one of the following regular expressions represents the language: the set of all
binary strings having two consecutive 0s and two consecutive 1s?

a) (O[1)*0011(0[1)*| (0]1)*1100(0]1)*

b) (O[1)*(00(0[)*11|11(0]1)*00) (0]1)*

c) (OI1)*00C0[1)*] (O[1)* I1(O[1)*

d) 00(0[1)*11{11(0[1)*00

[2] Consider the production of the grammar S->AA A->aa A->bb Describe the language
specified by the production grammar.-

a) L = {aaaa.aabb.bbaa.bbbb}
b) L. = {abab.abaa.anab.baaa)

¢) I. = {aaab.baba.bbaa,bbbb)

[3] The RE in which any number of 0's is followed by any number of 1's followed by any
number of 2's is? '

DO
b) 0% 1*2*
<RI e

d) (O] 1)*2*
[4] 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 c) a— Ba
b) AB — a ' d) Bothband ¢
[5] Context-Free Grammars (CFGs) Consists of




a) Rules
b) Terminals

¢) Non-terminals
d) All of the above

[6] The set of all strings over Y’
in bb is
a) ab

b) a*bbb

= {a,b} in which strings consisting a’s and b’s and ending with

¢) (alb)* bb |
d) All of the mentioned

[7] The following grammar afier removal of

€Xpr —-expr addop term|term
addop — +-

term — term mulop factor | factor
mulop —*

factor —(expr) | number

the left recursion will look Jike

..............

A)

B) ) :
exp — term exp’ €xXpr — expr addop €Xpr — term expr (+|-) term
exp’— addop term exp’|s term|term '

term — term * factor | factor
factor —(expr) | number

addop — + -

term — factor term’
term’ — mulop factor
term’|g

mulop —*

factor —(expr) | number

addop — +|-

term — term mulop factor |
factor

mulop —*

factor —(expr) | number

“B=TH5-2)" IS ..... e :
GRAMMAR RULES | SEMANTIC RULES
E:JE’,,.;’E_E,_,._h_h,_m_w;S-""““ef E.name; S.code = E.code ++ id str I':= "Il E.name
El - E2+F

El.name = newtemp();

El.code := E 2.code ++ F.code ++ El.name IL":="]| E 2.name | '+ '||[F.name
El - E2-F El '

-name := newtempy();
: El.code := E 2:code ++ F.code ++ E] -name|| " :="|| E 2.name [l'-"]| F.name
E—-F | E.name := F.name; E.code = F.code :
E [ Fname= E.name; F.code := E.code
I—id r ________________ F.name := id.str; E.code S
F.name := num.val; E.code =
ans string concatenation with neyw line

++ me

|| means concatenation with space

13)
X=7+¢]

=59

C)
X:=tl+2
t1:=7

t2:=5.2

—
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“onsider the following grammar (questions 9, 10, 11, 12)
Statement — if-stmt | other
H=stmt — if (exp) statement else-part

Else-part — else statement | ¢
Exp—0]l ,
[9] According to the previous grammar‘the First(statement)=.............. .
]. a) fif ¥ ] ~b) tifelse} ] ¢) {ifother, else} ] d) lif.other} J
10] ~ According to the previous grammar the First(else-part)=.................
|~ a) {else! | b) (g | ¢) lelses) | d) {else.other, s} |
[11] According to the previous grammar the Follow(if-stmt)=.....................
| a) {else} | b) {S.clse] | o {§) | d) {elsee) |
[12]  According to the previous grammar the Follow(exp)=....................
Y)Y [ b) 5} o iSelsey [ d) {else] |

Question 2 True/False (10 pts)
[ 1] The following grammar is ambiguous | |
E>E+E|ExE|(E)|a|b
[2] The following grammar generates email addresses
Addr — Name (@ Name . id
Name — id | id . Name
- For example, this could generate the addresses
id@id.id
id.id@id.id.id.id o L S
This grammar is not LL(1) (can not apply LL(1) algorithm using this grammar) | |
[3] In the previous grammar there is no intersection between follow(Addr) and
follow(Name) | ] - :
[4] A grammar is an LL(1) grammar if the associated LL(1) parsing table has at most on
production in each table entry] ]
[5] The most basic instruction of three-address code is designed to represent the evaluation
of arithmetic expressions and has the following general form: X=yopz [ ]
Question 4 (10 pts) |

a) Translate the regular expression
(alble)y*d(er)f
into a corresponding non-deterministic finite state machine.
b) Consider the following context-free grammar of expressions
List the LR(0) items for this grammar.

With my best wishes Dr. Mamdouh Farouk
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Answer the following questions (10 Marks for each)

Q1. Write in the space the expected output of the following sub code:

{a) The output here
using System;
class Program
{
static void Main{string[] args)
{
int a ='1;
int b = 10;
int ¢ = (b>a)? (b-10):(a+l0);
Console.WriteLine (c);
1
}
{b) The output here
using System;
class Proegram
{
static void Main(string[] args)
{
int a = 1;
int b = 10; i
int ¢ = (b>a}? (b>10}? b:a: (a+10); ’
Console . Writeline(c):
}
}
{c) The output here

using System;
class Program
1{
static veid Main(string[] args)

{

int a = 1;
int b = 2;
int ¢ = 3;

console .WriteLine("{1} (2} {O}", &, b, &)
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Q2: Write the class named fraction, thls class must contam the fol|owmg

- two fields named num (M\) and dem (ﬂﬂdo Wlth integer type.
- constructor with two arguments to initialize the fiel'ds,, :

- the function named sum() with two arguments. from the fraction type, and return the sum of two
objects from the class fraction, the return type of thls functionin ﬂoatmg pomt format

sum(f1,f2) = L e ) by t8,0 -if fi(a1,b2) , f2(az,b2)

b, b, b, b,

- in the Main function, create the two objects f1 and f2 with initial values and call the function sum
by class name to compute the sum of the two fractions.

- the required constructors, [do not write any constructor that is not required]
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Q3: Write the output in the neighbour space if the code is correct, if NOT, only state the errors:

(1)
using System;
class Program
{
static void Main(string[l args)
{
person pl = new person("ASD™,22);
engineer engl = new engineer() ;
}
}
class person
{
string Name;
int age;
public person() { Conscole.WriteLine ("From Base Class"); }
public person{string nm, int ag) { Name = nm; age = ag; }
}
class engineer : person
{
string workaddress; _
public engineer () { Console.WriteLine ("From Derived Class™}; }
public engineer (string wkad) { workaddress = wkad; }
} ; .
(2)

using System;
class Program
{
static void Main(string[] args)
{ _ -
fath fl1 = new fath{():;
chl ¢l = new chl{);
.ch2 ¢2 = new ch2(};
£f1l.pnt();
cl.pnt():
c2.pnt();
}
}
class fath { s 7
public void pnt() { Console.WriteLine ("I am FATHER"); }]
class chi : fath ‘ i .
Public new void pnt() { Console.WriteLine ("I am first CHILD"); }
} ’ ’ ' '
class ch2 : fath
{
Public new void pnt{() { Console.WriteLine ("I am second CHILD"): }
)_ P
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(3)

using System;
class Program

static void Main(stringl] args)

{

{ .
teacher tl = new teacher ("ASSIUT")-..

}
;el.pnt ()’
}
}

class person

public string name;

public int age; e o et T

public person(string n, int ag) {( name = n; age = ag; }.

public void pnt () { Console.WriteLine(“{0}\t{1}", name, age):}
} e i

class teacher : person

public,string»waddress; . N
pubiic teacher (string w) { waddress = w; '}
public void pnt() { Console.WriteLine("{O}", waddress); }

{4)

using System; 5
public delegate int mydel (int nl,int n2); -
class Program

static void Main{stringl] args)

{
mydel del;
del = new mydel (f1};
Console.WriteLine(del(10,20));
del = Program.f2;
Console.WritaLine(del(10, 20));

} v , ) :
public static int fl({int a, int b) { return a * a+b*b;}
public static int £2(int ¢, int d) { return 2 *x ¢+ 2 *d; }
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Q4: State the errors in few words, with correction:

1. :

using System;
| class Program : I1, I2
" .
static void Main(string[] args)
{
Pregram pl = new Program() ;
pl.pnti();
pl.pnt2();
}

}
interface Il { void patl(); }

interface I2 { void pnt2(); }

2.

using System;
public delegate void mydel (int nl);
class Program
{ .
static void Main(string[] args)
{
mydel del;
del = new mydel (£1);
Console.Writelina(del (10))
del = new mydel (£2);
Console.Writeline (del (10});

public static int £1(int a) { return a * a;
public static int £2(int c) { return 2 * c;
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3.

using System;
" class Program

{ .
static void Main(string[] args)
{

person pl = new person();

}

}

class person
!

string Name;
int age;
public person(string st, int g)

{ Name = st; age = g;

4.

using System;
class Program
{
static void Main(string[] args)
{
A a = new A();
a.pnt();
}
}
class A:B,C
{
}
class B
{
}
class C

(
}

public void pnt() { Console.WriteLine("Class C: "); }
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Q5: Complete the missing parts in the following program which includes the class named point, this class coniains

- two fields named Xcoord and Ycoord.

[

- constructor with two arguments to initialize the fields.

- the function named dist{) with a single argument from the point type, and return the distariz 2 betw 2en two objects

from the class point. dist{p1,p2) = \/ o =x,) + (- v, Y if Palxuxa) , palXa,y2)

- in the Main function, create the two objects P1 and P2 with initial values and call the function dist{) by the second
object to compute the Euclidean distance between the two points and print the result.

Remark: use the functions Math.sqrt{) to compute the square root, Math.pow({) tc compute the power 2.

using System;
class Program
{
static void Main(string[] args)
{
point pl = new point(2, 6):
point p2 = new point(5, 10);
Console . Write@Line (..o y; //calling dist()
}
} A
class point
{
double Xcoord;
double Ycoord; »
public point(double X, double Y) //constructor to initialize feilds
{ B } )
public double dist (point S)
{
| }
}

End of Exam, with my best wishes:
Dr- Abdel-Rahiem Ahmed Hashem Mohammed
daae adlh deaf asa Hae
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Assiut University Final Exam 4/6/2022
Faculty of Science Theory of Computation Level: 4 g
4 Mathematics Dept. Code : MC457 Time: 2 hours —
Answer the following questions: (50 Marks)

Part I: True/False (T/F) question
Put true or false and fill in the bubble sheet
1) The set{011,0,1,110} is represented by 1 + 110 + 0 + 011.

2) 1(0]1)" is matched by any string that starts with a ‘1".

3) The language {a, ab} is regular.

4) The set b.{A, ab} is represented by (4 + ab)b.

5) The language 0% U X 1 consists of all string that either with a 0 or end with a 1.

6) The language {w| w is a string of even length} is described by the expression 3.

7) The language {w| w has at least one 1} is described by the expression X*1 X*.

8) 02" U X*1 ={all string that either begin with a 0 or end with a 1}.

9) L(a + cb")is{a,c, bc, b’c, b3, .......,b", ... }.

10) The language 0Z*00 consists of all string ending in 00.

11) L = {a(bb)}is string of a followed by the set of all strings consisting of some number
of concatenations of, b, with itself.

12) The language {¢, a, b, aq, bb, ... ... SO B }is regular.

13) The language {w| w contains a single 1} is described by the expression 0*1 0*.

14) The language L over {a, b} that contains the ab or ba as substring is regular.

15) The set of all strings containing ab. (a + b)*ab (a + b).

16) The language {w|w ends with 11 }is described by the expression £*11 X*.

17) Concatenating 1 and elements of {1}*represent {11,111, ... &

18) In DFA, the machine can exist in multiple states at the same time.

19) Concatenating 0, any string over {0, 1} and 1, can be represented by 0(0 + 1)* 1.

20) The language {4, a, b, ab, abb, abbb, ... ... ,ab™, ....}isrepresented by (A + b + ab*).

21) Ifx = 01,y = 10l andz = 011, then xyzyis 01101011101.

22) If L is aregular language and F is a finite language, then L U F must be a regular
language.

23) The set of all strings containing ab is described by (a + b)*ab (a + b)*.

24) A language is regular if and only if accepted by DFA.

25) All strings which do not contain the substring ba is described by the expression a*b*.
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Part IT. Multiple Choice Question
Circle one of the letters as your answer and fill in the bubble sheet
1) Which of the following does not represents the given language? Language: {0,01}

a) {0} U {0}{1} b) 0 + 01 c) {0} U {01} d) {0}.{01}
2) 00* can be expressed in which of the forms
la)0* [b) 0 o) 0*u 0 [d) 0 |
3) An NFA’s transition function returns
a) A state b) A Boolean value | c) A set of states d) An edge
4) The language {A,0,1,01,011,0111, ... .. .01™, ...} is described by the expression
a) A+1+01° b) 1+ 01" c) A+0+10" dA+1+01"
5) The language {®w|w ends with 00 } is described by the expression
[a)2*00 %" [b) 200 [¢) 2700 [d) =*00 ]
6) The regular expressionof =~
a) A b) ¢ c)0 d) 0*
7) The regular expression of {1, 11,111,...,0,10,110,1110,.. }is
a)(1+0).1 b) (1 +0)° c)1*.(1+0) d) 0*(01)*
8) The language {w|w starts with 00 } is described by the expression
a) 2*00 X~ b) 00%* c) 200 d) 00Z*

9) (10)*, denotes ....... : |
@ {(10"n=0]_ 00" n=1} [o{O)'n=0 [d{10%n=0} | |
10) The language {w| w has at least one 1} is described by the expression |

a) X*1 X" b)1Z* Pt d) {1} _ |
11) The language {w : w contains exactly two Os} is described by the expression ’
a) 170*1*0 17" b) 10170 1* c)Z*00 X" d)zto0x”* |
12) The language {w : w contains at least two 0s} is described by the expression |
la) £*00% [b) £*0Z70 %" c) 02*00 X [d) 2700 2*0 |
13) The language {w : the length of w is even } is described by the expression
a) (ZX)* | b) XX c) (ZX)” d)zr”
14) The language {1011,0} is described by the expression
a) 1011+0 b) 10110 c) 1011+ 0 d)1011
15) The regular expression (0 U €)(1 U ¢) describes the language
a) {0,1,10, ¢} b) {01,0,1} c) {0,1,10} d){01,0,1, ¢}
16) The regular expression of I T e e O
a) ba b)b+a c)ab da+b
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17) The regular expression of {0, 00,000,...,1,01,001,0001,...} is

a) (0 +1).0* b) 0*.(0 + 1) c) (0 + 1)* d) 0*(01)"
18) The finite automata accept the ------

a) context free language | b) regular language ¢) irregular language | d) None
19) The regular expression for set notation {a,aa, aay, .....,b,ab, aab, aaab, ....}

a) L*aab X* b)a*.(a+b) |c)(ab)*(a+a+b)(ab)” |d)I*aab(a+ b)
20) The regular expression (0 U £)1* describes

a)1'0u 1* b)01* U 1* c)01* U 0* d)0"ev1”

21) Which of the following is same as the given DFA?

a)a* b) aa*t d) aa”
22) The regular expression of = sstars —=—(Co3)

a) A b) @ )0 d) 0
23) A DFA’s transition function returns

a) A state b) A Boolean value | c) A set of states d) An edge
24) Which of the following is same as the given DFA?

i
a) b*ab*ab*ab* b) (a+b)* ¢) b*a(a+b)* d) b*ab*ab*

25) Given the language L = {ab, aa, baa}, which of the following strings are in L* ?
|- abaabaaabaa 2- aaaabaaaa 3- baaaaabaaaab 4-baaaaabaa

a)1,2,3 b)2,3,4 c)1,2,4 d1,3,4

Beot Wkskes
D, Wokamed Mostaja Darwish




