_

polall 44l
ludaly 11 puid
iy o+ it gaal) plaaal; i 4l 4331 p glal AulS el Jlgd Jladd
2018 A by 98 fal ST2101: s3kall 38 1 a4y B 1 odallj
el s Ol 43,3 150: 43l o3V 1 a2l Jual

(da 2 sR) 1 41 Gl tall ga gL X 5 N padlall goa) g

iall 1igd Aad giall dagdll s sbuay seall g (il 5 Jadal g

3ga AN ooy Adardl ol i ja 235 Jiag 3 Al pliab ol ASh jogdh (fin Ades ¢
itall 13g) And gialt Aaill (A Ly pune i) e 5 5buy Sida b gsdae il jlikal dad iall dagill (3
aﬁd@@@i@n@ﬁbﬁ&aﬁ$@i*ﬂ\ﬁﬁd% (4

A ghaa e o) g dsil il gl gial cplill g 4ad giall 4aiill (5

Syt jlakall (g gl S ekl paldlt (6

A gie Ayl Eilaall 1 palic a8 (e ) LY E1 A salie s (7

aciall 13g) Agas) Sl a3t Adla JalSi gt i gde jpidal agilaisyl 43AY Alla (8

a5 gy dsd giall dugill Jga gl el il a3l (9

il g AN pJalt g ag el salpall Allall SIGH SN (10

(o 8K 2 (ol g
b Laa JS (B Aaauall 4! Al
S [ sogall segh pe b 04 R o o pall sagdd) Jlaial OB, ya G At ddes Quilt (1
(318 ,7/8 ,3° ,1/8)
(23,3%, 2°,3) saled claall) g1 yalic 235 (b 8 43 gie Ay yadl &faay) £ 8 palie 22 S 13 (2
P(AUB)=P(A) +P(B)-P(ANB) of el A B O Y (o

(A8 (D) 2 QA St
A ) A 5 g 52 2385 O sl (!
332019A.nu'ﬂlmdaﬁMM\W&!ahuayqﬂ\M&Ajaﬁj(g

(At 0305 ) [ gl Jlpusd)
) st s il s il (bl g As ial) Al G i(1

A 13 ol e il Jratal) A3 caenal LS Sualily £ p38(2

|
(a8 G50 Ls%’-”’ gt

i $liag G5 6, (g e 208 sy ALy pliy S EBK, £lsaa GG (o0 s s (
ﬁlﬁqwiaﬂ\oﬁgldt&i%\miﬂa oS Ada gy Ll gl s} ‘i.h\
P il s (e il Gl B (2

———————————n————n—-——-———————————————————————————————————————---
————————————————-—— —-—————————————-——-————-——————_—_— T . ek S ot Sl R S B S

; @) Fagmad  lacs 34
Foo A Ny ' -
.4 1y QUALITY ASSURANCE UNIT

F W FACULTY QF SCIENCE - TU
&




- s\z\QO\
« :

® TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

1

% |[COURSE TITLE: | Abstract and Linear Algebra COURSE CODEMAZ103__|

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 G = {1,—1,i,—i},{ = V=1, with multiplication operation ".". Prove
that (G,.} is a cyclic group, and find the order and the inverse of each element in 6.

(15 marks )

c- (i) Write the permutation & = -

3 g 8)as a product of disjoint

34 5 67
61 8 47 2

cycles.
(ii) Is & even or odd permutation?
(iit) Find the inverse of @. (13 marks)

Question 2 (35 marks)
a- Prove thatin a group G,

(i) vaeG@ ) '=a
(i)  The identity elementis unique and the inverse of any element is unique.
(10 marks)
b- Let G be a group, H is a subgroup of G, prove that af = bH if and only if
a-tb€ H (b taeH) (15 marks)
c- Let Gbeagroup,g€6andaisa fixed element of G. Prove that the mapping

q“}a_:G =6
g-aiga

is a homomorphism. (10 marks)
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Answerthe followm2 queshons

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

1- Ghas a unique identity.
2- (abc) '=c b "ta"'Va,b,c€EG

3. Gis an abelian group if and only ifa® = e,V a € G.
4- Forevery a,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 a subgroup of G if and only if HK = KH.

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

3. H is normal subgroup of G 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 Szand draw the lattice all

subgroups of Ss.

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 G = HK and Hn K = {e}.

Question 4(40)

(a)Letf:G — G, bea homomorphism of groupsGandG,. Prove that
. - -1

(i) f@H=(f@) va€G

(i) f(e) = ey, wheree,e,are the identitiesof , G, respectively.

(iii) H < Gimplies f(#) < f(G).

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

[ EXAMINERS [ PRO. DR/MOHAMED KAML GABR | DR/ABD EL-MOHSEN BADAWY |
Whth our best wishes

[INATION FOR PROSPECTIVE STUDENTS 2% YEAR) STUDENTS OF COMPUTER SC]NCE T

“YOTAL ASSESSMENT MARKS:150 | TIME : 2HOUR



oy

TANTA UNIVERSITY
FACULTY OF SCIENCE
DEPARTMENT OF MATHEMATICS

EX AMINATION FOR PROSPECTIVE STUBENTS 2%0 YEAR) STUDENTS OF MATHEMATICS

" COURSE TITLE: Abstract Algebra ""COURSE CODE: MA2103

| DATE: 17172017 | TERM:FIRST | TOTAL ASSESSMENT MARKS:150 UTIME : 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 a7 Va,bc€G
3- Gis an abelian group if and only ifa®> = e,¥ a € G.
4- Foreverya,b € G, the equation ax = bhasa 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 a subgroup of G if and only if HK = KH.

2- For a, b € G,aH = bH if and only ifa b € H.

3- H is normal subgroup of G ifand only if aH = Ha,Ya € G.

(b) State and prove Lagrange's Theorem. Apply Lagrange's Theorem to
assign all subgroups of the symmetric group Ssand draw the lattice all
subgroups of Ss. Determine normal subgroups of 5.

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 Gy, G, are groups. Prove thatG = G; 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 - Gy bea homomorphism of groupsGandG,, Prove that
-1
1 fehH=(f@)  Vacd
(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.
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Solve the following Questions

DATE:06-012018 | | TERM:1

Question 1: (30 Marks)

a- Compare between primary memory and secondary memory?
b- Mention in brief types of allocation methods?
c- Why do we need files to be stored on secondary storage devices?

Question 2: (30 Marks)
a- List the actions which are carried out when a disk read is

requested?

b- We have a fixed-length records (number of records =1000, size of
record = 512B, sector size = 512B, sector/track=30, track/cylinder
= 10) How many track and cylinders are needed?

Question 3: ( 30 Marks)
a- Define the following terms Cluster and Extent ?

b- Disk characteristics or specifications (10 platters, 100
track/surface, 200 sector/track, sector size = 512 byte, average seek
time = 50 msec, R.T.=250 msec ) compute the access time with
randomly access and sequential access in both sector and cluster
organizations?(cluster consists 5sectors and a file of size 35 Kbyte)

Question 4: ( 30 Marks)

a- Why we need data compression?
b- Let A= {a/20, b/10, c/5, d/35, e/45} be the alphabet and its
frequency distribution. Find the Huffman code for this alphabet.

Question 5: (30 Marks)

a. List the placement strategies for new recodes?(give an example
for each strategies)

b. What are the basic operations on indexes?

c. List the two main alternative of indexing?

-
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Answer the following Questions:

Question 1: (50 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, how to
calculate the average of their degrees? '

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

give examples?

Question 2: (50 marks) “

»

A o

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, vrite

example?

Question 3: (50 marks)

»

»

>

How to pass structures to function and return from it? give an example (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).

Werite a structure with int and.float members; and names with 10 charactess? How to
describe and use the member of structure inside the main functiun, give example?
Write the two types of files? Describe the four major operations te dzal with the file?

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

[
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