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N TANTA UNIVERSITY

FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

FINAL TERM EXAM FOR FIRST TERM 2017-2018
= COURSE TITLE: | Abstract and Linear Alpebra COURSE CCODE:MA2103 __

JANUARY, 2018 | TERM: FIRST I TOTAL ASSESSMENT MARKS: 150 TIME ALLOWED: 2 HOURS

Answer the following questions :

(Abstract Algebra)
Question 1 (40 marks)

a-Prove that every cyclic group is abelian, but the converse is not true in the general
case. (10 marks)

b- Consider the set ¢ = {1,—1,i,—¢},i = y—1, with multiplication operation ".". Prove
that {G,.} is a cyclic group, and find the order and the inverse of each element in G.

(15 marks )
1

c- (i) Write the permutation ¢ = (

2 34 5
3 561 8

6 7 8 cet
g 7 P32 product of disjoint
cycles.

(i1) Is ¢ even or odd permutation?

(i11) Find the inverse of &. (15 marks)

Question 2 (35 marks)

a- Prove thatin a group G,
(i) Yageg (g i) l=g,
(i) The identity element is unique and the inverse of any element is unique.
(10 marks)
b- Let & be a group, H is a subgroup of G, prove that a#f = bH ifahd only if
a”be H (b tacH) {15 marks)

¢- let G beagroup, g€ 6and ais a fixed element of 6. Prove that the mapping
ParlG 2 G

g—alge

is a homomorphism. (10 marks)

P.T.O.
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

EXAMINATION FOR PROSPECTIVE STUDENTS (2*F YEAR) STUDENTS OF MATHEMATICS

COURSE TITLE: Abstract Algebra COURSE CODE: MA2103

DATE: 1/1/2017

i TERM:FIRST i TOTAL ASSESSMENT MARKS: 150 1 TIME : 2 HOUR

Answerthe following questions:

Question 1(40) Let G be a group with identity e. Prove that

1- Ghas a unique identity.
2- (abc)*=c¢ b g\ Va,b,cEG

3- Gis an abelian group ifand only ifa? = e,Ya € G.

4- Foreverya,b € G, the equation ax = b has a unique solution inG.

Question 2(40)

(a) Let H and K are two subgroups of a group 6. Verify each of the following
1- HKisasubgroup of G ifand only if HK = KH.

2- For a,b € G,aH = bH ifandonlyifa™b € H.

3- Hisnormal subgroup of G ifand only if aH = Ha,Va € G.

- (b) State and prove Lagrange's Theorem. Apply Lagrange's Theorem to

assign all subgroups of the symmetric group S3and draw the lattice all

subgroups of S;. Determine normal subgroups of S;.

Question 3(30)

(a) Discuss: There is one to one correspondence between the set of normal

subgroups of a group G and the set of homomorphisms with domain G.

(b) Let G4, G, are groups. Prove thatG = (¢, X G, is a group. Find two
subgroups H,K of G suchthat G = HK and H N K = {e}.

Question 4(40)
(a) Let f: G — G, be a homomorphism of groupsGandG,. Prove that

€y

fa=(f@) ", Vact.

(2) f(e) = ey, where e, e;are the identitiesof, G,, respectively.
(3) H < Gimplies f(H) < f(G).

(b) State and prove the first isomorphism Theorem of groups.

[ EXAMINERS

[ PRO. DR/MOHAMED KAMLGABR | DR/ABD EL-MOHSEN BADAWY |
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

'EXAMINATION FOR PROSPECTIVE STUDENTS (2°° YEAR) STUDENTS OF MATHEMATICS .
. COURSE TITLE: Abstract Algebra - ~ COURSE CODE: MA2103

- DATE: 112017 ; CUTERM:FIRST | TOTAL ASSESSMENT MARKS:30 TIME:2HOUR

Answerthé follnwihg questions:
Question 1(40) Let G be a group with identity e. Prove that

1- Ghas a unique identity.

2- (abc) ' =c b g Vg, bcEG

3- Gis an abelian group ifand only ifa? = e,¥a € G.

4- Foreverya,b € G, the equation ax = b has a unique solution inG.

Question 2(40)
(a) Let H and K are two subgroups of a group G. Verify each of the following

1- HK is asubgroup of G ifand only if HK = KH.

2- For a,b € G,aH = bH ifand onlyifa™1b € H.

3- H is normal subgroup of ¢ if and only if alf = Ha,Va € G.

(b) State and prove Lagrange's Theorem. Apply Lagrange's Theorem to
assign all subgroups of the symmetric group S;and draw the lattice all

subgroups of S3. Determine normal subgroups of S3.

Question 3(30)

(a) Discuss: There is one to one correspondence between the set of normal
subgroups of a group G and the set of homomorphisms with domain G.

(b) Let G,, G, are groups. Prove thatG = G; X G, is a group. Find two
subgroups H,K of G suchthat ¢ = HK and HNK = {e}.

Question 4(40)
(a) Let f: G = G, be a homomorphism of groupsandG;. Prove that
-1
1)  fl@aH=(fW@)  ¥aceG.
(2) f(e) = e;, where e, e;are the identitiesof, G;, respectively.
(3) H < Gimplies f(H) < f(G).

(b) State and prove the first isomorphism Theorem of groups.

| EXAMINERS [ PRO. DR/MOHAMED KAMLGABR | DR./ABD EL-MOHSEN BADAWY |
TWith our best wishes
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TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

EXAMINATION FOR PROSPECTIVE STUDENTS (2%° YEAR) STUDENTS OF MATHEMATICS :

COURSE TITLE: Abstract Algebra COURSE CODE: MA2103

DATE: 1/1/2017 o } TERM:FIRST | TOTAL ASSESSMENT MARKS:150 | TIME : 2 HOUR

Answerthe following questions:
Question 1(40) Let G be a group with identity e. Prove that
1- Ghas a unique identity.
2- (ab) =c a7 Va,bcEG

3- Gisanabelian groupifand only ifa® = e,Ya € G. ‘
4- Foreverya,b € G, the equation ax = b has a unique solution inG.
Question 2(40) ‘

(a) Let H and K are two subgroups of a group G. Verify each of the following

1- HK isasubgroup of G if and only if HK = KH.

2- For a,b € G,aH = bH ifandonlyifa b € H.

3- H is normal subgroup of G ifand onlyif aH = Ha,Va € G.
(b) State and prove Lagrange's Theorem. Apply Lagrange's Theorem to
assign all subgroups of the symmetric group S3and draw the lattice all

subgroups of S3. Determine normal subgroups of S;.

-
]

.

Question 4(40)
(a) Let f: G — G, be ahomomorphism of groupsGandG;. Prove that
-1
®  f@H={f@) , vaceq
(2) f(e) = e,, where e, e, are the identitiesof, G;, respectively.
(3) H < Gimplies f(H) < f(G).

(b) State and prove the first isomorphism Theorem of groups.

Question 3(30) =GN
WO E
(a) Discuss: There is one to one correspondence between the set of normal g ;C;- (f
CF :
subgroups of a group G and the set of homomorphisms with domain G. 5 "j L,
(b) Let G,, G, are groups. Prove thatG = G, X G, is a group. Find two Q lg Cr
subgroups H,K of G suchthat G = HK and H N K = {e}. 8 té 3
22
O m
 ©
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[ EXAMINERS [ PRO. DR/MOHAMED KAMLGABR [ DR./ABD EL-MOHSEN BADAWY |
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DEPARTMENT OF MATHEMATICS
TANTA UNIVE RSITY
FACULTY OF SCIENCE

(Computer Science Division)

_EXAMINATION FOR PROSPECTIVE STUDENTS 2™ YEAR)

| | COURSE TITLE: Programming Il gubalidsay,. |  COURSE CODE: CS2103
DATE:IG-}-ZOIS * JAN 2.0_1:8_ o _T_ERM: 1 TOTAL ASSESSMENT MARKS:_ 150 T]]_\I_E_ALLOWED: 72 HOURS

Answer the following Questions:

Question 1: (550%* marks)

» How to describe the two dimensional array, Give an example? How to initialize the two

dimension array by characters, integer and float? How to deal with it inside the main
function? |

» Write a program for a school has 5 classes every class have 20 students, hn_w‘to
calculate the average of their degrces?

» How to write a program using project, describe in detail how to do that using the two
different methods? What the difference between Break and Continue inside for loop,

give examples?

Question 2: (50 marks)

» What is the definition of structure, write its form? What is the difference between:

structure and Union? Give an example for that? What is the deference between macro
and function? -

» Define the arrays of structures with an example? What is it means structure of
structure with example?

» Describe the three main component of any Function? Can you describe the four main
types of functions with examples? What does it means recursive function, write

example?

Question 3: (S0 marks)

» How to pass structures to function and return from it? give an examjple (This mean,

how individual structure members¢ can be passed to a function as arguments and how a
single structure member can be returned via the return statement).

» Write a structure with int and fleat members; and names with 10 characters? How ﬁ:o‘
describe and use the member of structure inside the main funciion, give example?

» Write the two types of files? Describe the four major operations to deal with the file?

How to read from file or write in file, write two examples for that?

PROF. DR./ATLAM ELSAYED ] DR/RASI!A ELAGAMY

]
With my best wishes
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