
Hamma-Lâkhder university-
Institute of exact sciences

Exam in Algebrâ 1

D'Eloued Univêrsity

Time th30s
date 05141 D025

U niveÊe y eat 242412025.

,202512024- ]t 1)cl !3ll- 1 Ja?-ùl^r.tl erqaj
cA=A'=12,+oo[ ù3r E:R, A=(-æ,2] , B=l-1,+col

1^B = l-æ, -11 u[2,+æ[ A-B =1,-, _L].

-t ( :x e ,v , (A(x) 
^ 

B(')) - (v' e,v, (- af.t; v at'l)))

: (:). € ,\ , (,4(x) 
^ 

B(x).)^ (tx É N,(,4fx)^-B(x)))

p q -p -A pvq -(p v o) \-p 
^ 

-q)
1 I 0 0 1 0 0
1 0 0 1 r 0 0
0 1 1 0 I 0 0
0 0 1 1 0 I 1

u$r (1A

{3e

lze

tÎ f (xt) =

ar!! / Jô

f(x"\ - -!L = -!]- -1+xr 7+x1

=x2xr+x2 -)x7=x2

ôJlsj 
'.t.+Jl 

aârjJl @

/ : m/{-r}--+ m. Defined by /(r) = * lLa

x1(x2+1)=x2(\+1)

then f is injectipe

V/€R, 11 ÊR-{-1J ;/(r,)=/

f@=*=y + y(x+L) = x -x(I

/( l-1 ,1t) =

-y)=y -x= Ë e R- {-1i

that/ is not se4ective . Now Since f is injective but not surjective is not bijective.

Vx eR xny ex2-y2 =x-y,

1)Vx €R, x=xandx2 =x2then x2 x2=x-x - xnx, g

2)Vx,y ER,wehave xfry- x'z-y'z=y-y -y,-x,=y-x-y
tàen fr is symmetric .

3) )Vx,y ,z € R ,we havexq1/ 
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y2-zz=y-z) byaddition

-) x2 - z2 = x-z - , Sz. then n is hansitive.
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2={r €R, xnz} tr)x2-4=x-2

From (1), (2)and (3) n is equevalent relation.

The equivalences class of 1 and 2

i={x €R, x9 7} êx2-7=x-I

dale 0510112025
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i = {0,1}.

-x=-1 Vtc=2

2 = {_1,2}.
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Vx,Y€R" x*Y=x+Y-3

Vx,yÉR, x-yÉ R

x+y-3€ R then x'y ER.

V&Y€R, x*Y=Y*x

x*y=x+y-3=y+x-3 =y*x

Vx,y,z e R, (x * y)*z = x *(y *z).

Vx,y, z € R, (x*y) *z =.(x+y-3) *z=x+y+z-6............(1)

ùl Ê1,31 qeJl irLJl (3

then. éJ!^l!J,!.Jl (4

(6e

(1

x *(y *z)= = x *(y +z-3 )= x+y+z-6 .....................................(2) from {1) and (2) we have

(x - y) +z = x +(y *z) then { is associative .

Vx€R, le cR/x*e=e*x =xà?lt *isâbelian

x*e= x =èt+e-3= x +e=3
Vx € R" It eR/x*i=**x=e. as* isabelian then 6J!li!llJÉu'll (5

x*i=3 +x+*-3=3 thus ,=6-x
From (1), (2), {3), (4)and (5) that (R, * ) is Abelian,group.

irl!.,1 L.jl d,,:l (ab)r=arbz cli.lJ+j G ùlS ljl (7e

(àb)'z = a z 6 z 
= ,"ornb) = a2b2 ==e a-l(ab)(ab) = â-1â2b2 =eb(ab)=eab2

b(ab)b-1 =ab'zb-1 =bae=abe +ba=ab. then c beabelian.
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