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Structuri algebrice (1) [Teste grila 2025]

( , 0) structura algebrica, adica 7 F: AXA -> A
xoy =FP, ) , #YEA↳ lege de compositie" san , operate binara

1

⑪ Structuri algebric als multimilar amoscute:
Semigrup

-

T
a)Grupuri (Monoizil

apartestableasociativitate-

(60) element neutru :

#GTGsimetic
l!



Motati : e = elemental neutra -> &G
&

multiplicatio : (6.. )~
elemental M : CELES

- 1

- simetricul invers- x

aditio : (,+)
elemental n : e0EI

-simetrical = opes - - x

0"ste comutativ> * x
, Y EG : boy = You



b) Inls (I,+, :) E , + ) grup comutativ(
- , 2) monoid

distributivitate "Fatads +
"

( ,+ ) grpcomutativ (tr = 0)
Apri (K+,) (H* gup (H

*
= *103)

distributivitate --



Exemple : a) (2, +) ; (R,+) grupuri comutative

(p* ) ; (* ) ; (b%:) -1

(71 , 1), 0) , soy= -gap comitativ

Intrbri : 1) Este (*) grup ?

2) Dar ([-1, 1) , :) ?



b) (+ i) ; (n(k) ,+,) ; (n+ic)
mE(

* 121]

) Utili (i) :Kita
esta

modulo pl



2 Structura indus pe o alta multive
(sopiers de structura" (

Fie G, H dona multimi a
.
r
.
existe :

f : G +Ho fandie bigestiva ;
/deci (6) = 1), Cardinals egale) ·

·

Fie 16
,
% o structura algebrica data (monoid san grup) :

Deoare of bijective=> * F : H+ G inversa luif
↳ ste necesar sa o aflam"

Atunci 7! operatio binar , * "pe Ha .

T

.

(H,* ) devine o structura algebrica isomorta en (6, %)
car f : G-> H Ste iomplism

-

(bijivat morlism)



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

!f(x)** G
-

#
Envess(daca stim (,*)) :

xoy = f (f() * f(y)), Ax , y = G

↳ copieria de structura de la Him G"!



Proprietati : Fir f : (6
,
07 ->H,*) Mospism (degrupuri and a

· Daca (6, %) monoid , VIG)= (xEG/xstesimetrizabil= (IG), oste grup;

· Daca f ste morlism de monizi =

& (((0 . 000xm) = f(x) * 00 * f(x)m) ;
In particular : fox) = f(x), .

*



· Dacaf ste itomalism de monoizif(b) = e
f(V(f)) = V(H)

· Daca f ste morfism de grupus f(t) = CH

F=PD)
Notatie multiplicativ : f(x) = (f(x))

=

Hise
D Im A

Notatio aditiv : f(-x) = - f(x),x G .

·



Exemple :
① Fie (R,+) grup si f : Rt R ,

f(x) = ax +b
ar*, bER

f este bijectiva cu ": i tr , f(m)=
b

(T. A.)
=>

finduce per operatio *
" data de

uxv = f(f(u)0f (x)) = f((u) + f(x)

= f(u+
= f(u)

L



=.
2

+ b = u+ v- b

Deci : (R, + ) EIR,*) ,
M + V = M + 0 - 3

⑮: Se dan grupurils (R , + ) si /R,*) , x *y = x+y + 1.
Functio f :-P , f(x) = ax+ beteizomodism

dela (R+ ) la (R,*) dasa si numai daca a, b=

Solutio : Al : clasic"
~ fixomorlism (fmarlism

de grupir



f morism => f(x + y) = f(x)+ f(y) , * xyEi
a(x) + y) + b = (ax + b) + (ay + b) =
a(x +y) + b = ax + b + ay + b + 1 =

tal+ y) + b =x+ y) + 2b + 1 =>

b = 2b +1 =

- b = 1 =>

# => f(x) = ax
- 1
,
ACEI

& bijectiv ,
di rispens t,

b = - 1) ·

: Conform discutici 0 = -b = 1

a + 0 pt . Casa existe:

T. A : Pb⑳



② Fin (H, x) = (10,0), %) grupul dat.
Fir f : (1, 1) -> 10, 0) ; f(x)=

(G0) = ((-1 , 1) ,0)] structura algebrica, copiate
"

T. A : Aratati ca f ste bipectiva si aflati f
Stimta : ( * ) este grup comutativ /14

= 1

i =1 Auto
Mi

· f : 10,% -> 1-1, 1)
,
F(m)=



Atuci en
Ines.

=1) )
#+ y + xy - 1
1 - x - y + cy

=-

-+x+y + xy + 1
1 - x - y + xy

1 - x - y + cy
=e=y

1 - x - y + xy



Don (0 ET)DigestivaA t. .

Pb683 Se da grupul (6, %), 6 = (1, 1) sixony=
Secr : (a) elemental neutru If =?

() ↳0 t, 00of ?

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

f(x)=S fie izomalism de gri. .



solute Este scomandat i astfe de probleas

sa iropem u aflares isomorfismului!

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

T. A : [Clasic's din I mortism alw = a = 1,
b = 1)f bijective

(a) Deci f(x)= steisomalism (G, (09,%
=> f() = 1 (f(b) = (H)

% = f ()= = 0
.



b) Notam g = to to .00 to

f(2) = +(2000) = f(z) - f(t) .....-

:
1p

=....

= n = f(2) = 1 = g = f()=



= 2=t
TA:787itere 2018]



P-816:: Pe es da legla de compositie

zx zz = zzz - i(z, + zz) - 1 + i , 71, 7zEC.

Se cer : (a) elemental neutsu al legi,*"
(b) Multime elementor simetrizabile/inversatile)

als monoidulus (C,*) ?

(2) Daca 2 = Eit atunci

#* (s +i)it
S

2022 deon



-

utio: Se specifica (C,*) monoid :
Ar trebuisa stim : (C, %) monoid (t = 1)as

(( *) grup .
· Observam ca
z + zz = z1 zz - :z1 - izz

- 1 + 2

= z1(zz - i) - i(zz - i) + i



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

sugereas
1
z
,
* zy - i = ( - i) (z- i) m > sa definit

f : 4 -> k! f(z) = z - i , bijectivecn inversa /Seventicate
f'(z) = z + 19

f(z , * zz) = f(z)) . f(zz) =>

monoidalmoroida
(G,*) (H% )

=>
(a) f() = en

=> f() = 1 =17 (1) =)
leti



(b) Deox f ste izoralism de monoisi

f (i) = f(x)
+ 3

f (Vk* ) = U()i" (VH1) = v(* =>

f(
*) = v((, )

F(((0B) = (147"S7 = V(4 =&(i)
/

Dar fro =i

6) Fie g = c + i : Calculam



a
C = - E +i = ws +is= 1 =

2022((3)(
+4
= 1 =

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

#ti


