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Structuri algebrice (I) [Teste grila 2024]

(A , 0) structura algebrica, adica 7F: AXA -> A

xoy = FPC, 6) , c
, y EA↳ lege de compositive" san , operatio binara 1f

# Structuri alabrics als multimilar amossute :↳
Semigrup

f 1-

-

o"a) upui (Monoizi) aparte stabili in apostinITasociativitate ---

(60) ↳ e E6 a
.
4
.

xoe = 20x = x, Alled]*element neutri :

#xEG 7xEG(Simetrical(ix)L d
.

T
.

pox= Ox = e



Motati : e = elemental neutra -> CG
I

multiplicatio : (6.. ) -elemental
n: IES

- 1

- simetrical-invers -> x

aditio : (G+ )-
elemental n: OEC

- simetrical = opus -
- x

o" ste comutation <=> * <
, y
-> G : Doy =Yo



b) Inels (I,+, ) ( , + ) grup commutatio (PTEC(
-#) monoid

distributivitate ,
"

fata de +
"

(i+) gropcomutativ (tk = 0)
domi (K+1) (H+ gup ( +* = A (403)

distributivitate- -



Exemple : a) (E, +) ; (R, +) gimpuri comutative

(*.; (k*,.; /10,9);)
/

(51, 1), 0) , <log
=

y

->grmpcomutation

Intrebari : 1) Este (**,.) grup ?

2) Das (1-1, 1) , i) ?



b) (, + i) ; (M(k) ,+) ; (n ,
+, )

me /N
*

K 1)

(iii) ; (ii) : (C ,+ Epit,sein
orpul caselo de esturi
modulo p

"



2 Structura indus pe o alta multime
(copiers de structura" (

Fie G, H dona multimi a
.
4
.
exista :·

f : G - H o female bigsstira ;
/deci 16 = 11, cardinals egale) .

·

Fie (G
.
8) o Structura algelrica data (monoid san grup) :

Decance of bijective--> 7 f. H -> 6 imperso luif
-> ste necesar sa o aflm"

Atuci 7! operatio binara "Pe Ha . T
*

II

(H, ) devime o structura algebrica izomorl su (6, 0)
/

ial f : G -> H Ste itompfism
-

"(bijectiv + Morism)



f : (6, 0) -> (H, ) morism

↓ f(x0g)=)* #x
,ye

o
-

-

-Effilof),Her.
Envers(daca stim (H,*) :

xoy = f (f() * f(y), Acc,ye G
↳ copieria de structura de la Him G".



Proprietati : Fie f : (6
,
0 -> (H,) morfism (degrupuri and e

· Das (6, 0) monoid , VIG)= (EG/xste simetrizabil ? -> (UIG), 0)Ste grup;

· Daca f ste morism de monoizi =>

f (2), 0 .000(n) = f(x)) * 000 * f((n) ;
In particular : / < 0 ... 0x) = f(x) *... * f(x) #Th....n, EG .

-- - /
er pie Mo

-



· Daca f este itomalism de monoiti-> f(f) = In
f(V(b)) = V(H)

· Daca o ste morlism de grupe => f(fa) = CH I#= ff()
-Notatie multiplicativ : f(25t = (f(x)

= I

timG iM H

I

Notatio aditiva : f(x) = -f(x) , H E G
.



Exemple :
④ Fie (R, t ) grup si f : +, f(x) = ax +b

af*, bER

f este bigestiva c f: 1 +, fln) = *** (T- A.)
->-

finduce peR operatio ,
*

" data de
↑

nxx = f(f(u)0f (b)) = f(f(n) + f(x)

= f(n + )

= f(*- 2b)
L



n + V - 2b

= a.
- + b = M+ v- b

Deci : (1, t ) /R
, )

,
n + V = n + v

- b

Pb.: Se dan grupurile (R , t ) si (R, *) , *Y = x(+y + 1.

Functio f : R -> ↑ , f(x) = ax+ b ste izomoism
>

de la (R, + ) la (R,*) dasa si numai data a, b=.

tis:Adasis" Emarfism
"de gropia



fmoism - f(x + y) = f(x)* f(y) , Ax, y ER

a(x + y) + b = (ax + b) + (ay + b) =>
a(x +y) + b = ax + b + ay + b + 1 =

#x+ y) + b = y) + 2b + 1 =>
·

b = 26 +1 =

- b = 1 =>

#t
-> f(x) = qx

- 1
,
Ace I

--

-f bigestiva->**, deciraspens b = = 1) .

: Conform discutiei O = -b = 1

a + 0pt asF f

T. A : Pb



② Fin (H,* ) = (10,0),) grupel dat.
Fin f : (1, 1) -> (0, 0) ; f(x) =I .

(Go) = (( 1 , ) , 0) ? structura algebrica, copiate"

T. A : Aratati ca f ste bisctiva si aflati f
Stirta : (H * ) este grup comutations-

14 = 1

Li=1 AMTO
Mc

· f : (0.4) -> /- 1
, 1)
, f (n)

=*



1

Ateci : #a , y E ( 1, 1) Veri Invers ..
-

coy = f"(f(x) · f(y)
=> - ( . ) + f"

+c
#+ y + xy - 1
1 - x - y + xy

= --

1 + x + y + <y

-y+ cy
+ 1

=- = 2T =

g-

1 - x - y + xy



->

x+ y * x, y tf- 1, 1)
.

Desi (k) it bijetinaxy
x+ y

Pb 746 -> 748 Se da grupul (G0) , G = (1, 1) sixloy = Fly
Secr : (a) elemental nextre If =?

(b) 1040000 0 T = ?

() Valpil 9
,
b =? a . 4.. F : (G0) ->((0,%)),

f(x) = sa fie izomalism de grupuie



utie:
Observatio : Este recomandat ca in astfel de problems

sa Trepen ou aflares isomorfismului!

() Dir discutia (2) de sus => a = 1
,
b =1

T- A : [Clasic die I morlism Ialah => a = 1, b = 1
· bijectiv

-

(a) Deci f(x) =H Its iomoism (G, 0) E (10,8)
=> f(2) = 1 (f(f) = In)

e = f(n)=
= 0

.



b) Notam 9 = t 0 +0 .00 to #

f (8) = +(1040 .000 ) = f (2) : f(t) . ... · fltco)
=# #t. . . &·Toe-

Ho
= & . = ..... -

z G ·

- / &

5.."-
. ↳ ...

&

=

- 3 I S
I -

= n => f(q) = 11 = q = q(11)==



= q =+ ⑰

TA704 itere 2018]
O234



Pb.881: Pe se da leges de compositie
-

zi * E = Zizz - [lz1 + 2) - 1+, E, 2 EK.

Se cer : (a) elemental mentre al legi,
" &

(b) Multime elemented simetrizabile/inversabile)
als monoidului (D,*) ?

↳Dangersatesee
2022 de ori

2022 deon



-

Solutio : Se specifica (D, ) moroid :-

Ar trefuis stim : (C.. ) monoid ( = 1) iar

(C* ) grep .
· Observam :
z ,
* 22 = Ent - it - [Ez

- 1 + !

- z1(zz - i) - i(zz - i) + j



-> (z1 - i)(z
- i) + j =>

sugeara
1
z
,
+ z - i = (zn - i)(zz- i) > sa definim

f : 6 -> k↓ f(z) = E-C ,
bijective a inversa /Sevenficae
f (z)

= z + L
&

f(E , * z2) = f(z)) : f(Ez) =>

monoidal morridee
·

(G, *) (H)
->

(a) +(2) =
=> f() = 1 = 1 =f (1) =G

-( = 1+ :G



(b) Decense of ste itonalism d monoire ->>

f(x) = f(x)' 3
f(v(*) = V(M,) si f(v(H) = V(4,*) =>

-(c
*) = V(k,* )

F (6(20B) = 01 47 (04) = V((,* =4ki)
/

- I

Dar f(0) = i

() Fie q = E + : ; Calctam



f(2) =40.+ (2 +i)
2022

=f(E + i)
2022

2022

= E

2022

E = - 1 +i = w2 + iSi== 1 =

202 -(13)6t4 = 1 =

f(g) = 1 = q = f (1) = 1+ i =

:
- e


