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CA=A“=]2 ,4o0[ 03 E=R, A=s(-e,2] , B=]-1,+00[ bue (1z

AAB = |—c0,—1] U [2, +o0] A—B =]-0, —1].
= ( IxeN ,(A) AB(X)) = (Vx eN, (mAX) vB(x)))) (2z

=(3xeN ,(A)AB(X))A@Ex € N, (A(x) A—B(x)))
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40)1,SS dhod! Azeid] oo
olis fJa i R/{—1} — R. Defined by f(x) = f; (4z

If f(x) = f(xy) = I?Tl = 1::52 = x;(x +1) =x, (% =& 1)

= XX + X = XX+ X, = x; =X, then fis injective
2 Gl o
VyeR, 3IxeR-{-1} ;f(x)=y

X

f(x)=———y =yx+1)=x =-x(1—y):y = y = l_i"y_e[g__{_l}

1+x
that f is not serjective. Now Since fis injective but not surjective is not bijective.
FU-1AD = |-z [
Vx ER xRy ex?-yZ=x-y. (5z
l)Vx ER, x=xandx? =x%then x*-x*2=x—x = x®x , Ris reflexive .
2)vx,y € R,we have ;<5Ry=> xi—yl=x—y = yl-xlzy-x=vy Rx
then R issymmetric .

3))vx,y,2 ER,wehavex Ry A yRz= xRz
XRy A yRz = (x?-y?=x-y Ay?’-z2=y-2z) by addition
= x*—2% = x-z = xRz.then R is transitive.




e e i e T e = e T T e e ey

Hamma-Lakhder university- D’Eloued University |
2 Institute of exact sciences date 05/01/2025
Exam in Algebra 1. Time 1h30s Universe year 2024/2025.
From (1), (2)and(3) %R isequevalentrelation.
The equivalences class of 1 and 2
l=feR 2Rl S otery—1 ' =sxp—1)=0 =x=0 Vr=1,
i =01},
2={x ER, xR2} &x*—4=x-2 =2x=-1Vx=2 i
2={-1,2} %
VX, yER, x*y=x+y-3 ddall daeWl e ddeall i jai (67
| Vx,yER, x+y€ R alaly ddeadl (1 :
x+y-3€R then x>y eR . i
VX, yER,. xxy=y*x Ol it bl Aleal) (?2
XkYy=X+Yy-3=y+X-3 =ykX
VXV, zZ ER, (x*xy)*xz =x=*(y=z). Ol Al ddeadl (3 i
VX Y,z ER, (x*y)*z =(x+y-3)*z=x+y+z-6............ (1) z
X *(y #2)= = X *(y +2Z-3 )= XAYHZ6 oot (2) from (1) and (2) we have
(x*y) =z =x=#(y=z) then * is associative .
YxER, Je e R/x*e=e=xx =xbut =isabelian then . bl aiall (4
x*xe=xXx =x+e—-3=x =e=3 l
Vx€ER Ix ER/xxx=x*x =e. asx* isabelian then soklidl el (5
x+%=3 S x+%-3=3 thus #=6—x
From (1), (2), (3), (4) and (5) that (R, * )is Abelian‘group. z
Alad gl @dl (ab)?=a?b? Giiss )G oSB (7z
& (ab)2=a2b2=> (ab)(ab) = a?b? = a~1(ab)(ab) = a~1a?b? = eb(ab) = e ab?
b(ab)b~! = ab?b~! = bae =abe => ba=ab. then G be abelian.
oo
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