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Question (1) (25 Marks)

a) A coupled mass—spring mechanical system is shown in Fig. 1. Obtain the transfer function
Zy(s) / F(s).
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Fig. 1 Coupled mass—spring mechanical system
b) When the unity feedback second order system shown in Fig. 2°is subjected to a unit-step
input, the system response contains overshoot of 77%, occurring after time of 0.0325 (sec.)
has elapsed. Calculate: ,
1) The rise time and the time to settle down to within 2% of the final value.

i) The steady-state error (ess ) for unit-step, unit ramp, and unit-parabolic inputs.
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Fig. 2 Unity feedback second order system

Question (2) (25 Marks)

a) Consider a unity negative feedback system shown in Fig. 3. By using Routh stability, find

the range of % for which the transient part of the system response will die out after the

settling time.
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Fig. 3 Closed-loop system
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iy Ifk=15 (sec™), determine the steady—state error (ess ) for unit—step and unit—

parabolic inputs.

ii) For unit ramp input, what is the minimum value of k for ess < 0.1.

Question (3) (25 Marks)

Consider a unity negative feedback system shown in Fig. 4.
i) Sketch the root locus of the system
ii) Find the value of the dynamic gain k and the corresponding closed loop poles at which the

damping ratio is equal to 0.707
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Fig. 4 Closed-loop system
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Question Number (1) (20 Points)

(a) Consider the following discrete-time sequence which is periodic every 7 samples: (6 Points)

x((n)); = {~3,-2,~-1,0,1,2,3}

Find in the sequence form:
) yi(n) = x((—n)),
2) y(n) = x((—n - 2)),
3)  ys(m) =x((2-n)),
4) ya(n) = x((2n — 1)),

(b) Compute the linear convolution, y(n) = x(n) * h(n), for the following sequence:

x(n) = {1,2,3,4}and h(n) = 6(n) — 6(n-2)

(¢) Using Z-T, solve the following difference equation to find y(n),

0.5y(n—=2)~15y(n—1) +yn) = x(n — 2)

1, atneven

where x(n) = {_1 atn odd

Question Number (2) (20 Points)

(a) Find the inverse Z-Transform of the following functions:

: 27+3

L X(z) = Z2-1.5 Z+4
ZS

2. X(2) =

(Z+1)(2~0.5)2

(b) Determine the 4-point DFT of the following sequence:

x(n) = {2,-1,-2,1}
Sketch the magnitude and phase of the result 4-point DFT

(¢) Compute the circular convolution of the following sequences:
x1(n) ={1,1,0,-1,2} and x,(n) = {-1,0,1,0,1}
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Question Number (3) (30 Points)

(a) Explain the main differences between the recursive and non-recursive filters. (3 points)

(b) Explain the usage of the DFT and the radix-2 DIT-FFT algorithm. Compare also between
them in terms of complex additions and complex multiplications. (4 points)

(¢) Using Radix-2 DIT-FFT algorithm, obtain the 8-point DFT of the following sequence:
(7 _points)
x(n) = {-1,-2,0,1,1,2,0,-1}

Follow exactly the corresponding signal flow graph and show all of the intermediate
calculations on the graph.

(d) Consider the filter transfer function, (9_points)
2+ 427145279
H(z) = - -
. 1+3ZH)(1+ Z7*+ Z7?)
4 Draw
(1) Direct form I (2) Direct form II (3) Parallel form

(¢) Design a second order digital high pass filter with cutoff frequency 40 rad/sec and sampling

rate 60 Hz. (7_points)
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Lo, program is loaded at power-up or reboot.

A-Bootstrap B-Malware C-Dispatcher D-Scheduler
2-1f a process is executing in its critical section, then no other processes can be executing in their critical section. What
is this condition called? :
A-mutual exclusion B-critical exclusion
3-Concurrent access to shared data may result in
A-data consistency B-data insecurity C-data inconsistency ~ D-none of the mentioned
4-The segment of code in which the process may change common variables, update tables, write into files is known
as....... ’ -
A-program B- critical section C-non - critical section D-synchronizing
5-Which one of the following is a synchronization tool?
A-thread B- pipe - semaphore D- socket
6-As a benefit of using threads, user interfaces may ....... execution if another part of process is blocked.
A-Prohibited from B- Allowed for  C- Blocked from D- Postponed From
- Means that two or more processes are waiting indefinitely for an event that can be caused by only one of the
wailing processes
A-Locking B- Mutex C- Semaphore D- Deadlock
8-A situation where several processes access and manipulate the same data concurrently and the outcome of the
execution depends on the particular order in which access takes place is called
A-data consistency B- race condition C- aging D- starvation
9-..........means distributing subsets of the same data across multiple cores, same operation on each
A-Data Parallelism B-Task Parallelism C-Input Parallelism D-Output Parallelism
10-...........means distributing threads across cores, each thread performing unique operation
A-Data Parallelism B-Task Parallelism C-Input Parallelism D-Output Parallelism A
I'I-threads share resources of process, ..... .. than shared memory or message passing

C-synchronous exclusion D-asynchronous exclusion

A-Easier B-Harder C-Smaller D-Larger
[2-A minimum of ____ variable(s) is/are required to be shared between processes to solve the critical section
problem.

A-one B- WO C-
F3-An un-interruptible unit is known as

A-single B- atomic C-
t4-TestAndSet instruction is executed

three D- four

static  D- none of the mentioned

g
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21- The real difficulty with SJF in short term scheduling is
A- itistoo good an algorithmB- knowing the length of C-1it is too complex to  D- none of the mentioned
the next CPU request understand
22- Process execution consists of a cycle of CPU executionand ..........
A- CPU wait B- Interrupt wait. C- User wait D-1/0 wait
23- is the amount of time to execute a particular process
A- Throughput B- Response time C- CPU Utilization D- Turnaround time
24- Apps written in languages that includes a Virtual Machine (VM) containing the running app (like Java)

A- OS specific B- File systems C- More Efficient D- Supporting Multiple OSs
25- Is a set of software frameworks that provide addition services to application developers such as
databases, multimedia and graphics.
A- Hardware B- Firmware C- Software D- Middleware
26- In Shared Memory process communication, The communication is under the control of the
A- Operating System B- CPU C- Kernel D- users processes
27- What is Scheduling? .
A- allowing a job to use the B- making proper use of C- all of the mentioned D- none of the mentioned

processor processor
28- combines object files into single binary executable file
A- Loader B- DLLs C- Compiler D- Linker
29- process can take advantage of .......... architectures by using multithreading
A- Multitasking B- Multiprocess C- Multicore D- Multilnput
30- amount of time it takes from when a request was submitted until the first response is produced

A- Throughput B- Response time
31- An I/O bound program will typically have
A- afew very short CPU B- many very short YO  C- many very short
bursts bursts CPU bursts
32- The strategy of making processes that are logically runnable to be temporarily suspended is called
A- Non preemptive B- Preemptive scheduling C- Shortest job first D- First come First served

C- CPU Utilization D- Turnaround time

D- a few very short I/O bursts

scheduling
33- . .. Is the process of copying information into faster storage system
A- Caching B- Compression C- Uploading D- Mirroring

-~

34- Scheduling Algorithms try to ...

A- Minimize waiting time ~ B- Maximize response  C- Minimize CPU D- Minimize throughput

Il [(IIIIH‘lllmIH‘MI\IIIH\IIII!I\HIIHHMHIIIHIHH\HIM T

time utilization
35- Applications are Operating System Specific because of the uniqueness of ..............
A- Memory size B- File systems C- System Calls D- CPU registers
) 1s the total number of bytes transferred, divided by een the fi est for

the total tim first request for
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Faculty of Engineering,

Tanta University Department of Computer Automatic Control Engincering Database Systems (Final Exam) - Page 2 of 4 Date : Jan 222, 2022
Database Systems (Final Exam) Student Name: Which of the following statements is NOT true:
Date : Jan 220, 2022 Exam time: 3 hours )
A. This schema allows for an employee without a direct manager. .
. B. This schema allows for an employee with multiple direct managers,
Part 1: Choose the Humw—& answer , N 70 marks \ C. This schema allows for a manager who manages more than one employee directly.
1. The big data . refers to the uncertainty about how accurate or turstworthy the datasct may be.
A. Variety B. Value C. Vulnerability D. Veracity 14. Consider the same schema in Question 13, Which of the following relational algebra expressions is the

right way to find the names and ages of employees who earn more than 10008 as salary.
2. — is responsiblc for identifying the data to be stored in the databasc and choosing the appropriatc

. Oautar Tname.age (EMployee
structure to store it. satary>1000 { namne.age (Bmployee))

- Mname,age ﬁ O salary>1000 AM\‘SBNO@mmV v
+ Tname,age Aﬁ.m&nﬁev 1000 Am_ﬁrdNQw\nnvv
. T salary>1000 AQ.:E.:munmm AM\.SBNOQQQ: "

A. Database administrator ~ B. Database designer  C. Application developer D. End user

Uaows

3. Relational data model is an example of .. data models,

A. Physical B. Conceptual C. Representational D. Self-describing
15. Consider the same schema in Question 13, Which of the following relational algebra expressions is the

4. Database ____ refers to the actual data stored in the database at a particular moment in time. right way to find the names and ages of managers who divectly manage any employee with more than
A. schema B. instance C. model D. design 1000 salary. .
. . . A. Tname,age Amsﬁ?m\mm >(mgr_id=A) P{A.B,C.D,E,F) AQEEGVSQGA.@SQQQmmVVv
5. — . statements are used to specify database retrievals and updates. B. Tname,age (Employee N(number==F) P(A,B,C.D,E,F) (Tsalary>1000{ MEEQ.@%V:
A.DML B.DDL C.SDL D. VDL C. ng,o(Employee mgr_id=A) P(4,B,C,D,E.F) (Osalary>1000( Employee)) )
D Employee - o 1000{ Empl )
6. — attributes are those that can be computed from other attributes. 5.0 (Bmployee Nimber~r) P(4,5,6.0.5,F) (Tsatarysio00( Employee))

A. Computational B. Logical C. Derived D. Composite 16. SQL .. command is used to add new attributes to an existing table schema.

A create B. update C. alter D. insert
7. In ER diagrams, total participation is represented as ______. P

A. arrowhead B. dashed line C. double line  D. underlined attribute 17. SQL . keyword is used to remove duplicate tuples from the result of SELECT queries.

A. unique B. distinct . C. dedup D. exists
8. Any subset of the relation attributes that are sufficient to identity a unique tuple of each possible q P st

relation state is called .. _ . 18. Using the condition (name LIKE "____") will match all tuples that have their attribute ‘name’
A. primary key B, candidate key C. super key  D. foreign key containing at least two characters and its second character is letter m.

A . m B..m% C. %m. D. %m%
9. The selection o operator is used to select a subset of the _____ from its input relation. ° ¢ o

PETa]

A. tuples B. columns C. values D. keys 19. Assume the table student has 3 tuples and the table course has 4 tuples, then the result of the
following query will have exactly _____ tuples.
10. ﬁwwms ﬁ.rm selection o operator is applied on a relation R that have n > 0 tuples, the output relation | ﬁmmrm CT » FROM student, course
will have _____ tuples. W :
|
A. MIN: 0, MAX: n B. MIN: I, MAX:n C. exactly n | A.3 B.4 C. 7 D. 12
1
11. When the project 7 operator is applied on a relation R that have n > 0 tuples, the output relation 20. Assume the table instructor has the following data,
will have ._____ tuples. |
A. MIN: 0, MAX: n B. MIN: 1, MAX: n C. exactly n department

pot
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9. A number is chosen at random from the set of two-digit numbers from 00 to 99 inclusive.
What is the probability the number contains at least one digit 2?

Computers & Control Engineering Department

Tanta University Faculty of Engineering

a) 17/90 b) 1/5
c e oo - c) 19/100 d) 9/50
Hm___Mm» m%ﬂrwmsme%ww“n“mm >nwuw_—.wwww~%2. Course Code | CCE3117 10. There are 10 counters in a bag: 3 are red, 2 are blue and 5 are green. The contents of the
) ) bag are shaken before Ginny randomly chooses one counter from the bag. What is the
Year/ Level Third First Semester Exam Total Marks 70 o L
probability that she doesn't pick a red counter?
Date 25-1-2022 No. of Pages (4) Allowed time 3 hrs a)  7/10 b) 3/10
Remarks: Answer all the following questions — 188 a3 (a s ¥) Aayl 3 paba 1l alkll aladdud £ sles

¢c) 9/10 d) 1/10
uestion Number (1 4

(20 Points)
Question Number (2) (15 Points)

a) A and B are independent events having, P(4)=1/2, P(AUB) = 2/3. Then, Find:

a) Choose the correct answer and explain your answer:
1. A card is chosen at random from a deck of 52 playing cards .What is the probability the
card chosen is a Queen or King?

(5 points)

a) 3/13 b) 5/13 1. P(B)
c) 2/13 d) 4/13 2. P(ANB)
2. A fair coin is tossed four times. What is the probability of obtaining two Head and two 3. P(AB)
Tails? .
a) 18 b) 3/8 4. P(B7A) |
o) 1/16 d) 3/16 b) We have two boxes, namely A and B. Box A contains 10 apples of which 3 are defected.

3. A fair die is tossed seven times. The toss is called success if a 5 or 6 appears. What is the
probability that a 5 or 6 appears exactly one time.

a) 02 b) 0.4

¢c) 0.6 d) 038
4. Lily has nine different skirts, eight different tops, seven different pairs of shoes, six
different necklaces and five different bracelets. In how many ways can Lily dress up?

a) 12,096 b) 15,120

¢) 268,800 d) 30,240
5. A matching pair of blue gloves, a matching pair of red gloves, and one lone white right-
handed glove are in a drawer. Ron blindly pulls two gloves out of the drawer. What is the

Box B contains 5 oranges of which 2 are defected. Two fruits are drawn randomly from
each box. (5 points)
1. What is the probability that both fruits are defected?
2. What is the probability that only one fruit is defected?
3. What is the probability that both fruits are not defected?
4. If only one fruit is defected, what is the probability that the apple is defected?
5. If only one fruit is defected, what is the probability that the orange is defected?
¢) Let continuous r.v.s X and Y has joint pdf: (5 points)

1
??Euwalxlé, 0<x<2 2<y<4

probability that the two gloves are blue? 1. Find fy(x)
a) 1/5 b) 2/5 Nma%&é
. 3. Find P2 <Y <3)
/
3 1/10 v 210 - 4. Find P(X = 2)
5. Find P(X < 1)
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b) A weighted coin with P(H) = 1/3 is tossed three times. Let X be the random variable

denoting the number of heads which occurs. Find:

(5 points)

PMF.
2. Expected value E[X].

3. Variance var(X).

1.

4. S.D. (Standard Deviation).

7~
7]
~
=
o
=)
ol
>
ot
N’
!—(mg
V|VI-§
><><x&.j
V|V|{.1J
o o
SR
= =)
N e’
L
=
N’
S—
-
Q
—
Vaun
(@]

Prove that f(x) is a density function.
2. Find the cumulative distribution function.

3. Find P(X > 2).

1.

4. Find the expectation of the continuous random variable X.

5. Find the variance of the continuous random variable X.

(15 Points
10. Y is another

5, and a variance var(X)

a) Ifar.v. X has an expectation of E[X]

(5 points)

r.v. where Y = 4X + 50. Find:

E[Y]
2. E[X+Y]

1.

3. var(Y).
4., E[XY],If X and Y are independent.

5. var(X +Y), If X and Y are independent.

(10 points)

h standard normal distribution @(z). Find:

1
£

b) Let X be a random variable wit
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7. Compiler translates the source code to......

Department: Control and Computers Dept.

(10uviarks) Faculty of Engineering . (a)  Executable code
Course Title: Compilers and Languages Course Code: CCE3113 (b)  Machine cod
Date: 15/1/2022(Finai Exam) Viodei @ Aliowed Time: 3 hours (c) Binary code

(d) BothBand C
8. Tf a state does not know whether it will make a shift operation or reduction for a terminal is called.......

Question 1: (35 Marks) Choose the correct answer:
(a)  Shift/reduce conflict

1. Grammar of the programming is checked at ...... phase of compiler. (b) Reduce /shift contlict
(a)  Semantic analysis (¢)  Reduce /reduce conflict
(b)  Syntax analysis (d)  Shift conflict
(¢)  Code optimization 9. A grammar that produces more than one parse tree for some sentence is called as...
(d)  Code generation , (a) Ambiguous
2. Consider the following deterministic linite mﬂmﬁ automaton M. S denotes the set ot seven bit in which the (b)  Unambiguous
1st ,4th and last bits are 1. The number of strings that are accepted by M is
4 0.1 (¢) Regular

(d) Al of these

10. Which regular expression can be described by this language?

: S—-ES]|e¢
1 E—-Ac|Ad
(@) 1 A—>abAle
(b) 5 (a)  ((ab)* (c|d))*
(c) 7 (b)  ((abd)* (c[b))*
d 8 (¢)  ((acbd)* (calcb))*
3. The set of all strings over = a,b in which all strings having bbbb as substring is...... 11. Which is the application of NFA?
(a+b)* bbbb (a+b)* (a) A regular language is produced by union of two regular languages
(a+b)* bb (a+b)*bb (b)  The concatenation of two regular languages is regular
bbb{a+b)* (c)  The Kleene closure of a regular language is regular
bb (a+b)* (d)  All of the mentioned
of the following is NOT the set of regular expression R = (ab + abb)* bbab: 12. Context iree grammars for the languages which all strings open and close parentheses,
sbabbbbab where the parentheses are balanced: . o
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35. Which regular expression can be described by this language? 29. Regular expressions E > E+ T | T, _

S—ES]|e T — T * num | num.
E—Ac|Ad : . : . 4 (a) * and + has the same precedence
A—>abA|e
: (b)  + has higher precedence than *
5 fabV* (cld))* . X
() ((ab)* (cld)) (¢c)  * has higher precedence than +
{b) (abd)* {c|/b))*. . , . . : .
(b)  ((abd)* { “ vw . 30. Consider the following shift-reduce parse of a string:
() ((acbd)* (calcb))* : ‘ laabaa$
. : ajabaa$
Question 2: (20 Marks) True/False aalbaa$
aablaa$
1. CFG is a language expression. . ‘ . . , aaS|aa$
) aaSala$
2. A compiler program written in a hi m, h level language is called source program. aS|a$
3. The string (a)|((b)*(c)) is m@c?mwmwﬁ to abcabc. M al3
4. The context free grammar S — 5SS | 0S1 | 150 | € generates equal number of 0’s and 1’s. Assuming this parse exercises all productions of the grammar, what is the grammar for this shift-reduce
- , . arser?
5. A regular language corresponds to set of mﬁﬁbmm over an alphabet. pa

(a) S—aab8ib
(b) S—abSa

(¢ S—aSalb

. Parser is a concept grammar which used in the compiler.

6
. 7. The following languages over the alphabet 0,1 is described by the regular expression: { o+5*o\o+5*oﬁ 0-+1)*
, have string with at most two 0’s.

- ) 31. Can a DFA simulate NDFA7?
8. RE can be used only for values of type string and number.
. . . . {a} No
9. Every language that is defined by regular expression can also be defined by finite automata. &
: . . ‘ (b}  Sometimes

o

To Handie LR parsing we can used in the next step for reduction along with a position in the sentential -
3 , ¢)  Depends on NDFA

form where the right hand side cm the production may be found. : v )

11. Lexical Analyser’s Output is given to Semantic Analysis.

i} ) - ) 32. Consider the grammar defined by the following production rules S - T*P, T U|T*U,P—-Q + P

12. The subset construction shows that every NFA accepts a string. 7 .

1 Q, Q — Id, U — Id. Which one of the following is TRUE?
13. In Syntax Analvsi utput eene e , . . _ " o
2 yatax %J@&ﬁm the output generates Parse Tree. . (a)  + is left associative, while is right associative
14. The pairs of regular expression are mﬁf%&mi 1{01)* and 5%:! (b)  + is right associative, while is left associative
~ ~ - \ N ~
15. The RE in which m.b< number of 0sg is 8:023 by any number of 1s followed by any HEBUQ, of 2s is 0*1*2*, {c) Both+and arer waw associative

16. The RE gives none or many instances of an x or y is (xy)*. (d) " Both + and are left associative
v . : 33. This grammer is: § — C C,
:.m,om,@.&QZ@Pm%ﬁmﬂbﬁwmﬂomeamtﬁcmy.%ouUm,&wo@bwmﬁochmﬁwxnmncmﬁmmgmmmam_@mmcmmha. . Olv w Q*m . .

18. A regular expression enables a quick test to determine objects and text strings with u undependable values.

aed
e
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Department: Control and Computers Dept.

Tanta University ‘ (100Marks) Faculty of muzmmbomlbm
Course Title: Compilers and Languages Course Code: CCE3113
Date: 15/1/2022(Final Exam) Model @ Allowed Time: 3 hours

Question 1: (35 Marks) Choose the correct answer:

1. Regular expressions E - E + T | T,
T — T * num | num.

(a) * and + has the same precedence
(b)  + has higher precedence than *
(c)  * has higher precedence than +

2. If a state does not know whether it will make a shift operation or reduction for a terminal is called.......

(a)  Shift/reduce conflict
(b) Reduce /shift conflict
(¢) Reduce /reduce conflict
(d)  Shift conflict

3. Can a DFA simulate NDFA?
(a) No

(b)  Sometimes
(¢) Depends on NDFA
(d) Yes

4. Which of the following is NOT the set of regular expression R = (ab 4 abb)* bbab:

(a) ababbbbab
(b) abbbab

(c)  ababbabbbab
(d) abababab

5. The context free grammar S — SS | 0S1 | 150 | € generates....

(a)  Equal number of 0’s and 1’s

i

7. Grammar of the programming is checked at ...... phase of compiler.

(a) Semantic analysis
(b) Syntax analysis
(¢)  Code optimization
(d) Code generation
8. The language accepted by this DFA is

(a) b*ab*ab*ab*
(b) (a+b)*
{c) Db*a(a+b)*
(d) Db*ab*ab*
9. Which of the following is true?

(a)  (01)*0 = 0(10)*

(b)  (0+1)*0(0+1)*1(0+1) = (0+1)*01(0+1)*
(¢)  (0+1)*01(0+1)*+1%0* = (0+1)*

(d) Al of the mentioned

10. Context free grammars for the languages which
where the parentheses are balanced:

(a S—>(B)I8
() S—(S)|8S|e
(c) S—=>(8) e

11. Shift Reduce parsers are ......

(a) Bottom up parser
(b) Top down parser
(¢) Both mentioned
(d)  Not mentioned

all strings open and close parentheses,

| ;ptc L
|
|
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(a) Regular Language

(b)  Context Sensitive Language
A& Any Language

(d) Context Free Language

28. Which concept of FA is used in the compiler?

(a)  Lexical analysis
(b)  Parsing
(¢)  Code generation

(d) Code Optimization

29. The grammar G: S — SS|a|bis ambiguous. Check all and only the s

derivations in G:
(a) bbb
(b) ab
(c) Al of the mentioned

(d)  None of the mentioned

30. A grammar that produces more than one parse tree for some sentence is called as...

(a) >5Em=o=m
(b)  Unambiguous
(¢) Regular

(d) Al of these

31. A bottom up parser generates.....

(a)  Right most derivation
(b)  Rightmost derivation in reverse
(¢) Leftmost derivation

(d)  Leftmost derivation in reverse

32. The regular expression with all strings of Os and 1s with at least two consecutive 0s is:

(a) 1+ (10)*

(b)  Q*1*2%*

() (0+1)*011

(d)  (0+1)*00(0+1)*

33. Find the pair of regular expressions that are equivalent.

HESHIAT SEXUIrESSInn 5/t
ARLSVEGE TAPITSESSIUHE 4

3:5’
]

G
b

}

"
ui!«u ek
N’
'
J‘Ilulll

{ el
o

r
¢

g
(M
o
g™ v

trings that have cxactly two leftmost

35.

=

© 0 N e o s @ W

—t
<

11,

13.
14.
15.
16.

. The context free grammar § — SS | 081 |

+ & RSUR AT L LAFLIUL U REIRIIISIIGS

Which grammar defines Lexical Syntax?

(a) Regular Grammar
(b) Lexical Grammar
(c) Syntactic Grammar

(d) Context free Grammar

Question 2: (20 Marks) True/False

Every language that is defined by regular expression can also be defined by finite automata.

RE can be used only for values of type string and number.

In Syntax Analysis the output generates Parse Tree.

Lexical Analyser’s Output is given to Semantic Analysis.

The output of lexical analyzer is a set of RE.

The subset construction shows that every NFA accepts a string.

The grammar A — AA | (A) | € is not suitable for predictive parsing because the grammar is right recursive.
A compiler program written in a high level language is called source program.

The RE in which any number of Os is followed by any number of 1s followed by any number of 2s is 0%1*2*.

To Handle LR parsing we can used in the next step for reduction along with a position in the sentential
form where the right hand side of the production may be found.

The string (a)|((b)*(c)) is equivalent to abcabc.

. The pairs of regular expression are equivalent 1(01)* and (10)*1.

The RE gives none or many instances of an x or y is (xy)*.
A regular expression enables a quick test to determine objects and text strings with undependable values.
For every NFA a deterministic finite automaton DFA can be found that accepts the same language.

The following languages over the alphabet 0,1 is described by the regular expression: (0-+1)*0(0+1)*0(0+1)*
have string with at most two 0’s.

. CFG is a language expression.

. A regular language corresponds to set of strings over an alphabet.
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