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Correction of exam of Algebra 1

Exercise 1 (7 pts) Let be the statements

a) Vr € R, yeR, z—y<0
b) Ve € N,3yeN, z=1>°

1)

a) is true because, for all x € R, we choose |y| > x.......

b) is false, because for exzample, there evists x =5 € N, such that 5 # y? , for all y € N......
2) the negation

IS

JreR, VyeR, x—y>0.........
JreN,VyeN, z#y......

(ol

)Vz € R, a?=4<=x=2....
29)Vz € C,z=%z<=>zcR.....
)V € R,z=7= " =1.....

Exercise 2 (4 pts) 1) By reasoning case-by-case, Show that:

n(n+1)

N
n €N, 5

eN.
- if n is even
nn+1) 2k(2k+1)

s0 3k €N, n =2k, then ——— = 5 =k(2k+1)eN...

-if n is odd
1 2k+1)(2k+2
Z())ElkeN,n:2k:+1, thenn(n; ) _ (@k+ )2( *2) (k1) (k+ 1) EN.....
A=+ 527+ 22 -8, B=21%-1
a3 + 522 + 22 — 8 | 2?2 -1
2+
502 +3x -8 e, 0.75 pts
3z —3
2?2 —1| 3z —3
—2’+z
x—1 0.75 pts
Ly
0



Hence the

GCD(A,B) =x —1...........

Exercise 3 (9 pts) 1) On définit la relation binaire R sur R par :
V(z,y) ER®:aRy & f(2) = f ().

R is an equivalence relation if and only if it is : reflexive, symetric and transitive...................

)V eR: f(x) = f(z) = xRNz, donc R is reflexive ...................... .
2)V (z,y) € R?:

Ry = f(z) = [f(y).
— fy) = [ (=)

= yRzx

= R is symmetric ...........

3)Vr,y,z € R:

{;iz z{;g;;;g; = f(z) = f () = 2Nz = N is transitive............

Then, R is an equivalence relation

2)
Ve eR: f(x) =2 3242

a)
A={-2,-1,0,1,2}, B=/{2}

=40, 4, 2,0, 4} oo,

fTPB)={zeR, f(z)=2}
:{xeR, m3—3x+2=2}

= {0, + VB = VB}

f s not injective because f(—=2) = f (1) =0 but =2 # L.l
Since f is not injective, it is not bijective.....................

0 = {z € R, R0}
={zeR, f(z)=7(0)}
— (e R, f()=2)

= {04V ~VB}

2 ={r €R, zR2}
={zeR, f(z)=7(2)}
={zeR, f(z) =4}



