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Sets theories w\e gaseall by 185

Ezxercise series N° 1 fd) o jhedd dsds 1.1

Exercise N°— 1 — @) (d w2

(AW o qaseal) (polis JS slhely &) Juosilly —ast
Write in detail (i.e., by providing all elements) the following sets:

A = {integers between 2m ¢ V2 v &&ado0 el (1

B={ze€Q; I(n,p) eNXN, =2 and 1<p<2n<7}. (2

Solution : (e

Lo
A=1{2,3,4,5,6}.
1/2<n<7/2=n=1,2 4 3.

:Q&JMg:pJM‘NJJ‘#AnJOMMMJSJ
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42«2").53..\.93'343/332/2_}\4'4&%J}M‘@&!j;1&1,.&3..\.:;.&53914.33&:-)43
.6/334/232/1_3\.&\.:%‘;31‘3

Exercise N°— 2 — @ (4 w2

CCCBICCAGY: IR CCAUB K oW 1)
If we have C C AU B does that mean C C A or C C B ¢

Solution : (jemd!

C=1{2,3} g B=1{3,4} A= {1,2} Mo asls ¥

Exercise N°— 3 — @ (d w2

0o A, B,C 63 logabe &5Y5 Jo Coiso M) ¢ JW) a0 bk el o as s

E gea,b,c,d,e, f,g,h poliddl g 68 gaseal!
We consider the following Venn diagram, which contains three partial sets A, B, and C of
the set E, and the elements a,b,c,d, e, f,g,h from E.

(S o Gsgsoo Sl ) 518 1) Lo s as
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Determine whether the following statements are true or false:
1)ge ANB 2) g
e

4) f € A. 5)
7) {a, f} C AUC.

AN B. 3)gc AUB.
NBNC. 6){hb}C ANB.

Solution : (emsd!

g¢ B SLgge BoY s (1

aed) puaid Uas (2

g EALY ms (3

SEALY s (4

e€ALY s (5

s s g:b€e ANB gh ¢ ANB o Old) I 1as a0 (6

.&«.ﬁ.«aﬁ.\.@j2f€AUCja6AUCQiQL331‘,JJ‘L\ABﬁ (7

Exercise N°— 4 — @ 3 w2

AUB=BNC 295 = \Sqate 25 C g B, A I8
Let B, A and C be three sets where AUB = BNC.
ACBCC gl s
Prove that AC B C C.

Solution : (jemd!

ACB MLy e Byigia € BNC JABbigcx € AUB dieg.x € A (S
BCCALgereCipigiawe BNC Jbgcr € AUDB e g.x € B 4l (¥

Exercise N°— 5 — @y d w2

S X jopb jop ¢« X CE IS oo F 6Sgasal) g S5 j = \Sgase 535 C g B, A o)
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Let B, A and C be three subsets of the set E. For X C E, we denote by X¢ the complement
of X in E.

Prove the following Morgan’s laws: g SUTUIR T PRRRTITY |
1. ANB)UC =(AUC)N(BUC) 2. (A)=A
3. (AN B)¢ = A°U B¢ 4. (AUB)¢ = A°N B°.
Solution : (e

T3 sl g T (B pdw B 40 U5 B

srxeB grecAplss ) 2e€C gizeB greAawgwe (ANB)UC o3 (1
old Bgdaddr € (g5« S5 My sl g ¥ OGS pogcx € BUC gr e AUC
2 E€BUC gz € AUC Lasi Loy W=t

cx € C Olsm 13 (Gl o e ald 2 € BUC gz € AUC Ol 13) ¢ Jolasdls
b9 2 ¢ C o= AMs € (ANB)UC JSbgr € C giz € (ANDB) diay
O ceda lba v € B ol v € BUC O ke (Jiadlo g .xeA\:e_xJC_f.me‘xeAuCgi

T €(ANB)UC JSBLyr e ANB

a € (A9)© ‘:,mej

T ¢ Aoz € ApES B bladth €A MLy x ¢ AT ey € (A9 (S (2

T EB greAyiglir g B girgAlod 3 o g ANDB @3 v € (ANDB) I (3
v g Ao Gler € B gl x € A° O3) . € AU B° (Sd « Jaladl v € AU B O i
.ZEE(AﬂB)c‘»_,Jl:d\..vjx¢AﬂB¢0.43.«4:'4“\:.-3‘_,.\.:.1:¢Bji
FALSA 23 g0d o Gualud! Blatell @and Wi Lises (4
xr € (AU B)° r¢ AUB
r¢Agx ¢ B
r e A® g€ B
xr € A°N B°.

(N

Exercise N°— 6 — @d ) (d w2

UQ\VQS‘,@(E)MWWQS&CchAcQQ—WEIA
Let E be a set, A, B and C three elements of Z(E). Prove that:

Brahim Brahimi-Jihane Abdelli 8 University of Mohamed Kheidar, Biskra



Sets theories <\S-qaseadl =\ 5 Ezercise series N° 1 9 o3\ &l 1.7

IfANB=AUB , then A=B . A=Byb ANB=AUB ¥ %) (1

toab il 4t A UD.B=C o« AUB=AUC g ANB=ANC ¥ 13} (2
IfANB=ANC and AUB=AUC , then B=C . Is one of the two conditions
sufficient?

Solution : (e

A C B i OLS) a5 B g A o8 dundll ;LS JMS (e (1
nglmgjx¢AﬂBQﬁ31}€AUBQ\;és\.’m3 .JJ%BQTU.'ajﬂle’GAOS_A
T € B Ola &Il (LdlG 14a o« lialisne AUB 9 AN DB (ibe goadl

B C Oyl old) Ga8s O 9 B o2 auasll HBLS I e (2
ol L ed . € B S
T €C JWLygr € ANB=ANC W= oin Sd € ALl (A
LY s 2 eC gizeA MMBbgre AUB=AUC « Dt ol 3 ar ¢ A i (B

2 € O Ol pidduwd Lold 7 ¢ A Wt 2

‘“_,slé:ﬁ;é..\_s!jdaj.aBCC":,JCJ\;3¢$€C\:C@?4Q¥\:.J|&Q‘;A

By g pd (b ;0 ST L Jladt 251 O dadd Lide « AUB C AUC O dadd Lus 4581 1)
C={2} 9 B={1} A={1,2} psu
BCClow jud S3cAUB CAUC Lo

B=1{1,2}. g A=C = {1} Jliess da2d 151 O bede « ANB C ANC yi dadd Lus ,3a1 13)

Exercise N°— 7 — gy id w2

Find the set of parts of the set &8 gaseal! ;\}>,9\ S gasco A%q)

E ={a,b,c,d}.

Solution : (emsd!
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LS et 4 jodl Ole gmadl pcan e S 9imd B = a,b,¢,d 4 goms sl ja¥ P(E) 4o gamal!
Ole gomed! pren S| Lewdd Ae gemally 2RI Ac genedl 213 3 Ley B e gammeld

{2 a1
The set P(E) of parts of the set £ = {a,b,c,d} includes all possible subsets of E, including
the empty set and the set itself. Here are all the subsets:

P(E) = {¢,
{a}, {0} {c}, {d},
{a,0},{a, c},{a,d},{b, ¢}, {b, d}, {c, d},
{a,b,c},{a,b,d}, {a,c,d},{b,c,d},
E}

Exercise N°— 8 — @y (4 w2

Let E and F be two sets, and let A and C' be two subsets of E and B , D be two subsets of
F .

Prove that R

——C
L >
"

(AXB) N (CXD) = (ANnC)X(BND,).

Solution : (Jemsd!

T3l sl g (8 pew

YEBxeAIILy (1,y) € AXB dinyg (7,y) € (AXB) N (CXD). (s
YyeEBND gre ANC iy yeD gr e Jbg(z,y) € (CXD) Liayi Lot
(z,y) € (ANC)X(BN D) yi el 108

2 €C gz € AJSWLyr € ANC Ui gias (7,y) € (ANC)X(BN D) oS « Jasliatly
(r,y) € CXD g (x,y) e AXB.: 3 .yeD gye Bidcye BND (Jaallsyg

(7,y) € (AXB) N (CXD) ui poicdicsds
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Exercise N°— 9 — @ (4 w2

B o0 op¥s5j 05 gase B g A g 68 g0 B 1)
Let E be a set, and A and B be two subsets of E.
A =2 =3V 13) haog 1) (& HU §,8)) AAB = B o) w3}
Prove that AAB = B (symmetric difference) if and only if A = @.

Solution : (e

JSE e Liayl dbliss Sen L BLA 3 pal Of ¥ gl <05

AAB = (ANB)U (AN B)

E 2 A de gomell main Jiod A Cos

‘g sl | Dl

ANB=B g A=¢ 0% 9§ ANB = B Loud (s ;LA 3 5all Cay yal wiad ¢ A = ¢ Ol 13)
A= ol cid O e« AN B = B l&s 13) ¢ Julaetls

Foed () OLAY @i

ANB = ¢ ol ccda 1Y i

2 €ANB giz € ANB i il iy 9«7 € ANB (o guastl da g e g € B (S

2 € AN B puuall 38 HSLI Jlaa ¥ Lagdd JE3Lg (2 € B 0¥) Jusian Jo¥1 Jleis Y|
ANB =6 by A b Liasi 392 50 B de gonell (o piolic (po maie J5 Old  JTL

ANB = ¢ o bagi el

¢ ANB =B 48 Loyl jaiall 148 O 9w AN B G2 jaic sleu) LiSay a3 (o 2 « a81 931 2
.BjB@MC&}J‘@QM&%’Wﬁ?}A}

A= ¢ Ol Ghan (uldalad! (lceoladl (o dgal goll Y1 2

Exercise N°— 10 — @dy ja pd

1594%%e 91 Gu S 10 « Gy HIS ¢ SuulD) S BRI 3l 13 Lo 518
Determine whether the following relations are reflexive, symmetric, anti-symmetric, or

transitive:

E=7 and zXy <= z= -y (1)
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E =R and 2Ry <= cos’x +sin’y =1 (2)

E=Nand 2%y < Ip,q>1, y=pz? (3)
where p and q are natural numbers. Saub sias q9pLa>

Solution : (e

17 =1 aBigl 2 Lguwats a8Me gt (pued 1 OV ¢ ArwlSadl Cowed a8Matl (1)
X =—y = y=—1 O¥ LS A3
1# —1. ko « (—1D)Z1 9 12(—1) 0¥ « L, bLS o Cewd 483al
5 poLce O 980 Leilad W) g ¢ dacatin Condd 283at

i 3 ABMe W g ¢ $OIST ABMe e ABMall oi8 dis g

-

Exercise N°— 11 — @) (d ped

In R? we define the relationship % as follows: b Wf Z o3\ R? SO =0 R
(x, )% (2, y) <= z=2

Prove that Z is an equivalence relation. ’99“? sode 7 ol w3t (1)

(20, 90) € R? pos)) W5 a0 s391 (2)

Find the equivalence class of the element (xg,1yo) € R

Solution : (e

LPY 32T d3dMe o Z 43t
(2, 9) (2, y) s g T 583 Laga 7 = 7 OF pwlSas) (1)
SRS i 2 = 7 Lyl dblis (Seo gl o =2’ Old (z7,y)R(2', ) Ol 13 tdn LS (2)
(@, y") % (2, y)

her (oo 0 = 17 5 hem e 1= 21 OB ()R ) 5 (5, YR, Y) ola 18] haaia (3)
(z,y)R(2",y") W gl gz = 1" as (g y31
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(z,y)Z (0, yo) a3 ! (7,y) SLALEI causd ST (70, Yo) il 3IST o e 0¥ oo

L

(2, y) % (x0,y0) = & = 0.
.?.\.a:éLngiajs,jy\.nixoggjhueQiﬁl’&ih@id}&&i@b&u&j
A goxadl 92 (T0,Y0) padial! 3BT i O poiddiad

{(z0,y);y € R}

Exercise N°— 12 — @8y ja pad

We define the following relation on the set R Gl o R & qasal) Jo w0y
TRy = 2 —y =2 —y.

Prove that Z is an equivalence relation. §_9E &dNe Z o) st (1)

Find the equivalence class of the element x of R. R ez poisd) pmw ).>.-9¢\ (2)

How many elements are there in this category? 165a)) 0i® (o pois oo A e (3)

Solution : (e

Of asMy (1)

2

Ry = P —r=y" —y = f(z)=[f(y)

WBMe o Z O Guedaldl 10 IS o BE=UI SID day gl (po ¢ f 1z 27 — 1 S
Aoiatie g Ao L0 g dwlSad Leai ST ¢ 30ISS
TRY s R (o Y juoliall e omd o € R (S (2)

(v 52) Balaadl g Lide comy a3l

Jlenials
-y (r+y) —(r-y) =0 <= (z-y)(r+y—1)=0.
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.{$,1—9§}hW\}AZE}BﬁMQ?@MQﬁ.y:1—$3y::l?g.bzua\_1.didj.b- (3)
DR ee (pe 4D gSe (B 9
4o gomadl 98 T juciall pmm‘wwton‘",&.le—xﬁle/z. ol 13)
{1/2}

Let’s prove each of these properties:

(a) Reflexivity: For any x € R, we have:
2> —x =z — 2 (Subtracting x from both sides) 2? —z = 0.

This shows that xZx since 22 — x = 0.

(b) Symmetry: Let z,y € R such that x%Zy. This means:

-y =a—y.

We can rearrange this equation by adding y to both sides:

=y ty=x—y+y
2’ —y +y=u.

Now, we have shown that 2%y implies x = 22 — y? + y. Similarly, if we start with yZu,

we will arrive at the same conclusion: y = 2*> — y? + y. Therefore, Z is symmetric.

(c) Transitivity: Let x,y, z € R such that xZy and yZ%z. This means:

=y =x—y and Y —2*=y—2z.

We can add these two equations together:

(@ =)+ =) =(@—y) +y—2)

Now, we can simplify each side of the equation:

Pyl =r—yty—zat -2 =z — 2.
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This shows that %z, and therefore, Z is transitive.

Since Z satisfies all three properties (reflexivity, symmetry, and transitivity), it is indeed

an equivalence relation.

(2) To find the equivalence class of the element z € R, we need to determine all elements
y € R such that zZy.

From the definition of #Z, we have:

TRy = 1 —y =1 —y.

Let’s simplify this equation:

-y =r—y(@—-y)(z+y) =z —y.

Now, we have two cases:
Case 1: x —y = 0. This implies = = y.

Case 2: © —y # 0. In this case, we can divide both sides by (z — y):

r+y=1

Now, we have two equations:
(i) x = y from Case 1.
(ii) x +y = 1 from Case 2.

Therefore, the equivalence class of x consists of all real numbers y such that y = z or
y+ax =1

(3) To determine how many elements are in this equivalence class, let’s analyze the
possibilities:

(a) If y = z, then there is only one element in the equivalence class, which is x = 1/2

(b) If y # z, then there is only two elements in the equivalence class, which is {z,1 —z}

Unwversity of Mohamed Kheidar, Biskra 15 Brahim Brahimi-Jihane Abdelli
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Exercise N°— 13 — gdy Ja pad

:).>,-9°\.A:[—1,4]Jl/iigx»—>x2.;§>-f:R—>RJﬁS (1
Let f: R — R where z — 2% and let A = [—1,4]. Find:

[ kil dlawlep A & gaseall 6 el 6)9al) (A
The direct image of the set A by application f.

f opbill Ghulg A &S gasal) SulR) 690l (B
The inverse image of the set A by the application f.

Let the function be sin : R — R sin : R — R &1t oI%) (2

€[0,7/2] g €[0,27] g ‘R 6 gasall sin Ghwle 640hal) 6,90l) DL (A
What is the direct image by sin of the set R? And [0,27]¢ And [0,7/2]?

€[1,2] 9 93,4] ¢ €[0,1] &S gateald sin Sbwey Sunl) 6,90\ Dl (B
What is the inverse image by sin of the set [0,1]¢ And [3,4]? And [1,2]?

Solution : (e

Wil 0 g —1 ud 2 € [—1,4] Lectie 77 Wlawl g3 33 g5 Lot @l pies o S (A (1
.f(A)Z[O,lG]zéJL\J1630&@#!&44300&}41&!0&&@#‘@4@

We are looking for all the values taken by x? when x&€ [—1,4]. Between —1 and 0,

all values are taken from 0 to —1, and between 0 and 4, all values are taken from 0
to 16. Therefore, f(A) = [0, 16].

LIl @l sladiul @©F adatls 27 € [—1,4] Colss 13) dakd g 3) € fT1(A) Luwt (B

Lot 03 @ € [-2,2] OF GBIy )9 mall ed « [0,4] b 22 0T STy
S7HA) =[-2,2]

We have z € f—1(A) if and only if 2% € [—1, 4], of course, excluding negative values.

To have z? in [0, 4], it is necessary and sufficient for x to be in [—2,2]. So, we have

f7(A) =1-22].

(=1, 1] [0,27] (po 1Liial R 3 3 yaliad) 3 galt (2
[0,1] &[0, 7/2] 23 3 yaleadl 5 5 guall
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i g sin(z) € [0,1] Lo 7 i@t Mae ¥ e G ([0, 1] 3 4 glaat) 5y gual) it
Llhs Lokl .k €Z gu € [0,7] po u+ k2T o Lgnliss (Sea S| LGl @udll

ac ool
U 2km, (2k + 1)7].
keZ
Ao garmadl oo [3,4] 3 AuSall &) guall Glb JLSLg [3,4] B Ar A due da g Y
ag yLat

Solud 29 ¢ {1} 2 deSal 3yl daslhe [1,2] 3 AcuSall 3 guall o juii
An/2 +2km; k € Z}

Exercise N°— 14 — @) (d pad

9 f(z) =20 s \af 68,20\ N g5 N oo &b 4200 Jlgadl g g f o)
Let f and g be the functions defined from N towards N defined as follows f(x) = 2z and

5 if v an even number
g(x) = .
0 i x an odd number

Find go f and fog. .fogggof))_-;\
Q(’){.L\\SS ?6,.9‘3— Qosxe\xx.og?fd‘gﬂ\ J9

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

Solution : (e

fog 590 f cusa ¥ 5wt (1
Let’s first find the compositions g o f and f o g:

(go f)(z) =g(f(x)) =g(2z) =z
On the other hand: (6 A e

f(z/2) =« if z an even number
fog(e)= .
f(0)=0 if x an odd number

In particular, we have: Lo (Aol Lawn

Jog#gof
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because oY
Fog(l) =04 go (1) =1

(gl padilas o Lges O (2
Now, let’s analyze the properties of the functions:

For the function : A YT e
f@) =2

095y o9 T1 walme (puacds udde JS Jai (e Y Zulde WA sld (fplad)

Oalina f(2g) = 229 9 f(21) = 219
Injection: Yes, it’s injective because for any two different natural numbers x; and s,
f(x1) = 2z, and f(xy) = 2x4 are different.

9o Lgd e A ,all Mae ¥ OY 5 yeld Cowd Lgh) Dy gaild

Surjection: No, it’s not surjective because the odd numbers don’t have images.

QAT e g8 5 el Cowd Lgd Y I ytan 1 alEnd

Bijection: No, it’s not bijection because it’s not surjective.

For the function : AN Y e

”2—” if z an even number
g(r) = 0

if z an odd number

9(3) = g(7) = 0 OY Aulie Cawd AT 602 : Ll
Injection: No, it’s not injective because it maps different even numbers to the same
value (e.g., ¢(3) = g(7) =1).

MN&W‘Q,A(yZI)Mdﬁ%‘w%HMQEﬁL&WZ\MM!oM:JM‘

.|J.9Léuu¢JgQigJu:an!M3NhW|gélﬁeLuL@
Surjection: No, it’s not surjective because there exists at least one element (y = 1)
in the domain N which is not the image of an element in the domain N under g, which

means that ¢ is not surjective.
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JlET Cewd g8 Aol Cawd 9 5 yeld Cawd LY | ta [ Julan

Bijection: No, it’s not a bijection because it’s neither injective nor surjective.

JolES Ladd g 9 f Gl S G Lo I3 (ye
From the above, both functions f and ¢ are not bijective.

Exercise N°— 15 — @) i pad

¢l 964018 Tailiie Gl g UD

Are the following functions Injectionts? surjections? bijections?

fi:Zo—>7Z, n—2n, fo:2Z —7Z, n— —n
fs: R>R, z—2% fi:R—=R,, z— 22

fs:C = C,z— 22

Solution : (e
Let’s analyze each of the functions: e e W s Wl
The function A (1

fi: 2 —7Z, n— 2n,
2n = 2m Ol&s 13) (1, M) douall sae¥l (pa 7 9y JSI Y Lolde WA ola 1oL
n=m ola

Injection: This function is injective because for every distinct pair of integers (n,m) if

2n = 2m, then n = m.

VnomeZ: fi(n)=fi(m)=2n=2m=—=n=m

e Jlaedl 8 Ammall slue ¥l peen Shadd ¥ LY 5 peld Cawd WA 0la 1) goidl
.2n=1¢«.3:-n&o~.mab\.cb\q-5:\Y4Jm‘w
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Surjection: This function is not surjective because it does not cover all integers in the

domain. For example, there is no integer n such that 2n = 1.

QLA e g8 5 el Cowd Lgd Y I ytan 1 alEnd)

Bijection: Since it’s not surjective, it’s not a bijection.

The function A (2
fo:Z — 7, n— —n,

—n = —m Ol 13) (1, M) demall Mue ¥ (po 7 9 I Y Lolie WA sl Ialad)
n=m ola
Injection: This function is injective because for every distinct pair of integers (n,m) ,

if —n = —m , then n = m.

Vn,meZ: fa(n)=fa(m)=— —n=—-m=n=m

Jai (e Z 4o gamall B dovmuall lae ¥ pes il LY 5 pelé WAL ol 1) goidl
.—n:—m:&»n&mm;m.\ex‘zuém&mm;mdé
Surjection : This function is surjective because it covers all integers in the domain Z.

For any integer m in Z, there exists an integer n such that —n = —m.

JolET g2 5 yeld g Aulie LgdY | ,tan 1 Jalawdl
Bijection: Since it’s both injective and surjective, it is a bijection.
The function ana (3
f3: R =R, z— 22
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Injection : This function is not injective because for example, f3(—2) = 4 and f3(2) = 4,

so it’s not injective.

S Jai (e R de gomell o8 Adamtl slae Wl A8l il LY 5 ,ald Wl olig! ) goidl
.xQZyC&pxu@bamb\qﬁ‘y‘,&}bam
Surjection : This function is surjective because it covers all real numbers in the domain

R. For any real number ¥, there exists a real number x such that 22 = y.

(JlET Sl g8 Tuliie Cuwd LY | yay 1 alaTy

Bijection: Since it’s not injective, it’s not a bijection.

The function anan (4
fi:R—= Ry, z— 2%

Cos ddias Mael Ty 9 21 oS fs Jis cocad! Luaild Aulie Cawd SAMAN oia Lol
Injection : This function is not injective for the same reason as f3. It maps distinct real

numbers z; and x5 to the same positive value if 1 = —x5. So, it’s not injective.

J>i e R e gasadl & WG Gt Mlae ¥l Al Llaad LY 5 ,0ld WIS oia 1y goall

I =Y G T GAds ML A g (Y (LA M 5
Surjection: This function is surjective because it covers all positive real numbers in
the domain R, . For any positive real number y, there exists a real number = such that

2 =y.

LT G g2 Aoliie Cowd LY 1 pdas 1 Jalany

Bijection: Since it’s not injective, it’s not a bijection.

The function anan (5

fi:C—=C, 2+ 22
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Injection: This function is not injective because it maps distinct complex numbers z;
and zy to the same value if z; = 2. For example, f5(—2i) = —4 and f;5(2i) = —4, so it’s

not injective.

e e C de gammadl 2 oWl 231 Llaad ¥ LY 5 yeld Ceacd At ola [ gaall
AL A @) alie S Gl g o) pSas W (Sl
Surjection: This function is not surjective because it doesn’t cover all complex numbers

in the domain C. For example, it cannot map to negative real numbers.

JlET Cewd g8 5 el Cowd g Aoliie Cuad LY I yay 1 lad

Bijection: Since it’s neither injective nor surjective, it’s not a bijection.

Exercise N°— 16 — @) (d paad

Show that 5 divides n® — n. n® —n omdy 5 o on

Solution : (jed!

) L IV Wi alasviuls o dacdall Mlae ¥ JS da i (e 1® — 1 ediy 5 adall O codld
DAIUD O glasd adiiw

To prove that 5 divides n® — n for all natural numbers n using mathematical induction, we will

follow these steps:

953 Lo 3ol il g cAwlew¥ ) Aol lomiouis Ot OLES (3] Lae Baomiiw ¥ of :icwla 1 At
Lot =1 3 Al = 1

Base Case: First, we'll check if the statement holds for the base case, which is typically n = 1.

For n = 1, we have:

1°—1=0.

Ao Arwlu ¥ Wl G2 5 Sdd B Lo (o 3 $T e Aewdll (il aiall OY 1 Hda)

Brahim Brahimi-Jihane Abdelli 22 University of Mohamed Kheidar, Biskra



Ezercise series N° 1 y9 ) g3 ;\Wi! &lwlw 1.1 Sets theories <\S-qascall =\ 05

Since 0 is divisible by any integer, including 5, the base case is true.

ST b aedall saall Jai (o doviomo Ao 20 Lot OF o ey TAS) ya0uwY) Lo yal
K — k@l 5 01 o yiad
Inductive Hypothesis: We assume that the statement is true for some positive integer k,

i.e., we assume that 5 divides k% — k.

GO a5 ) Bl b+ 1 3 dis dualandl Of cadd of Lude T80 40wl 5 glastl
Ayl Ald yalt LB 4 Liod
Inductive Step: We need to prove that the statement is true for k41 based on the assumption

made in the inductive hypothesis.

o e M oo KD — k= 5m L (o) S e fe

Starting with the assumption, we have: k> — k = 5m, where m is an integer.
Now, we’ll consider: D) e (OY
(E+1)° —(E+1):
(k+1)° = (k+1) = k°+5k"+10k> + 10k* + 5k + 1 — (k + 1)
= k° —k+ 5k* + 10k* + 10k + 5k
= 5m+5 (k' +2k° + 2k* + k)

= 5+ (m+ k" +2K> 4+ 2k + k)

= 5m/,m’ € Z.

5 oo dewdll Juld (k4 1)5 — (k+ 1) of Liudi a3 o3
So, we've shown that (k + 1)° — (k + 1) is divisible by 5.

N° =N ey 0 N Aaedaldl Mo W aoremd Arwddls 437 LGS 08 (ol 31 JY Y Tie cox gon

By the principle of mathematical induction, we have established that for all natural numbers

n, b divides n®> — n.
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