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Determine whether the following relations are reflexive, symmetric, anti-symmetric, or

transitive: E=7 and oy — 2= —y (1
E =R and vRy <= cos’z +sin’y =1 (2)
E=Nand 2%y < dp,q>1, y=pz? (3)
where p and q are natural numbers. Saub shae q9pLa>
Exercise N°— 2 — @ 3d w2
In R? we define the relationship % as follows: cb Wf Z &6y R2 GO =0
(x,y)Z(2',y) = x =2
Prove that Z is an equivalence relation. §9E &oNe Z o) st (1)
Find the equivalence class of the element (w0, 0) € R? poisd) °9.9‘\E_.Q»o ).>.-99\ (2)
Exercise N°— 3 — gy id w
We define the following relation on the set R Sl o R & gasal) Jo w0y
TRy = 1 -y  =x —y.
Prove that # is an equivalence relation. §_9E &dde Z o) st (1)
Find the equivalence class of the element x of R. R oo z poisd PEJ»O &99\ (2)
How many elements are there in this category? t&5al) 0 A® GO POSS Ve K@ \n{ (3)
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Exercise N°— 4 — gy ja pd

vgh A=[-1,4] W gz 22 2as f R > R W (1
Let f: R — R where x — % and let A = [—1,4]. Find:
[ &kl Sl A & gasall 6 i hel) 6,90l (A
The direct image of the set A by application f.
f enbi)) dhwle A 68 gasal) Syl 6,0l (B
The inverse image of the set A by the application f.

Let the function be sin : R — R sin: R — R &1 oIk (2

[0, 7/2] &Sgasenl) g €[0, 27 S gutee) g R &S goseol sin Elawle 6 pi el 6,0l @\e (A

What is the direct image by sin of the set R? The set [0,27]? And the set [0,7/2]?

9[1,2] & gaseall g §[3,4] &8 gosal) g €0, 1] 6 gaseald sin Gl SuulR 6,90l Dlo (B
What is the inverse image by sin of the set [0,1]? The set [3,4]? And the set [1,2]?

Exercise N°— 5 — @d ) 3 w0

&b %6018 Tainlhe SuI) Y9l U
Are the following functions Injectionts? surjections? bijections?

hZ—7,n—2n, fo:Z —7Z, n— —n
fs:C = C,z— 22

fs: R=>R, 2—2% fi:R—=R,, x— 22
Exercise N°— 6 — ad y o g

9 f(z) =20 by \af 66,2\ N g5 N o 66,200 Jlg sl g g f ol
Let f and g be the functions defined from N towards N defined as follows f(x) = 2z and

REYE Il ;
.fogggof sq)

Find go f and fog.
Qéub\iu ?6).0\9- faulee g 9 f 6\9).“ Jo

Are the functions f and g Injectionts? surjections? bijections?

Exercise N°— 7 — @y 3 pad

Show that 5 divides n*> —n. n?—n ey 5 09\ on
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