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Maths1 1% guided works
Exercise 1.
1 Consider the following sets
A={1,3,7,912}, B=1{1,3,2}, C =4{3,4,7,9}, D={3,1}.

Describe the following sets and their cardinals: AN B, A\ B, AAB, DxC,*BNC,
Co(A), *DU A, P(C).

2 Describe the following sets:

F =[-2,1]N] — 00,0}, *E = [-2,1[U] — 00, 0], *G = [~2, 1[A] — 00, 0], xH = Cg(F).

Exercise 2: Consider the following diagram, witch contains three subsets A, B, C of a set
E and the elements a, b, ¢, d, e, f, g, h of E

Determine whether the following statements are true or false
1)ge ANB 2)ge ANB 3)ge AUB

4)feA 5 ecAnBnC. 6){h,b} CANB

7){a,f} CAUC.

Exercise 3: If we have C' C AU B, is it because C C A or C' C B?

Exercise 4: Let A, B, C' be three subsets of the set F, for X C F, denoted by X°¢ the
complement of X in F.

Prove the following Morgan’s laws :

1. ANB)UC=(AUuC)N(BUC) *2. (A°)° = A.

Exercise 5 : *Find the set of parts of the set F = {a,b,c,d}.

Exercise 6 : Let E and F' be two sets, and let A and C be subsets of £ and D, B be two
subsets of F.Prove it

(Ax BYN(C x D) =(ANC) x (BN D).
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Exercise 7: Determine if the relations are reflexive, symmetric, transitive, or antisymmetric.
(1) E=Z and 2Ry <z = —y

*(2) E =R and 2Ry < cos?x +sin’y = 1

*3) E=Nand 2Ry < Jp,q > 1, y = px?. Where p and ¢ are natural numbers.

Exercise 8: Let R be the relation defined on R? by: (z1,y1)R(z2,¥2) < y1 = ya.

(1) Show that R is an equivalence relation.

(2) Determine the equivalence class of (1,0).

*(3) Same questions for the relation R defined on R? by: (z1,y1)R(w2,92) & 22 +y? = x3+y3.

Exercise 9: Let R be the relation defined on N* by : nRm < Jk € N* : n = km..
(1) Show that R is a relation of order
(2) Is the order total?

Exercise 10:

1. Let the function be f: R — R, where x — z?and let be.A = [—1,4] find :
- The direct image of the set A by application f .
- The reciprocal (inverse) image of the set A by application f.

2. *Let the function be sin : R — R.
- What is the direct image of the set R, the set [0, 27| and the set [0, 7/2]?
- What is the inverse image of set [0, 1], the set [3, 4] and the set [1,2]7?

Exercise 11: Show that the following functions are maps and then check whether they are
injective, surjective or bijective

fi:Z — 7Z,nw— 2n, fo:Z — N, n+—4n*>+5

fs: R — R, x> 22, fi:R— R+, z— 22

Exercise 12: Let the functions f and g defined from N to N by the following:

If z is even

x
1) =2x and g(z) = { 2’
/@) 9(z) { 0, If zis odd

Find go f and f o g. Are the functions f and ¢ injective, surjective or bijective?
Exercise 13: Show by recurrence

1. For any n € N : 5n® + n is divisible by 6. (Indication n (n + 1) = 2p, p € N).

2. *For any n € N: 2" > n.

1—2a"

3. *Ifx;él,xE]R,nZ1:1+x+x2+...+x"_1:1 )
-

Instruction. The questions mentioned by (*) are left to the students.



