oduS>

pod "

L1, QT“S‘RJ-&*O%J‘r’W BLE bl e 5 pdaSys dil> o R oS (558
.yszL,g:z:y:Oolf).mdé)jL?u y5xa;.3Lo)',gLo;;.cw‘)5o

ol 1y Sy sleail> jao ade pyde SIS ol 5l (S dlle) ool )0
) D(R[z;a]]) § T(R[z; 0, 6]) (T(R) oo dude pgusio GBIT 1aS g ;a8 e oS o0
SG RAS Sl canlol jo L 10iS o0 duslie col |5l _(a,0) g plyciS RaS 2 o
Sz Pl O alaly Conl § Gtio —a o g 0 ($50,39)0 o e 5 pdy IS0 adl>
S5 900, awyp |y T(R[z50,0]) 581,85 ele> 9 RIX;a, 0] o)) sloslalosais dal>
eiliogn g |, ol JalS Lo

Hasge e 8IS el w00l LI TH(R) L oS (R ddl> a0 alde poudo 4l OIS
sl yaie STes 5 ST slne y 5 o ploie Gugsy 5 Sl Z(R)* 33 asgozme b
callisy ol 53 yra = o G ary = o &5 (55 4 5L €315 3925 1 € R\ (ann(z) Uann(y))
LI (R) Sloj a3 o5 oS (o0 sy Oozeed 9 0,5 asdllae 1) TH(R) B1F 1087 5 ,lad
axllao ‘) I (R[x]) d‘;)&f 5).E.§ cRﬁ;):g uuwf); FrIES 6‘)_* coa)l.c 4 w‘;;‘;a I'(R)
ool ol T(R[2)) L T*(R[a]) Sloj 42 &5 025 (o0 ()2 9 0955
Z(RY ] o5y 4 gamn ol Jaigz i SIS S s oo 5 AG(R) L |, o] o
d9>g 0 # r € R\ (ann(x) Uann(y)) )5 Led ¢ ,51 aijglxe y g 2 plotie wed, g Col
A5 S o ol {ry,yrynann(z) # o b {re,ar} Nann(y) # ° &5 5,9k 4 abl ails
ST 8(AG(R)) < ¥ o8 T ol 550 o ol AG(R) &5 J)y50 5 5 diam(AG(R)) < ¥
Se RS Jy90,0 g diam(AG(R)) <Y &Sm0 0 (Lis call plbuleps adl> SO R

S 05 (0 )2 Gz diam(AG(R[z]) <V ol ol (adl g0 b pdy coiS)y dil>
aS M S )2 Rt-«s?' G“)Td&l} 6‘)4 09)LC L w‘y‘y F(R) LA AG(R) @Lo) a>
el 0yl 81T SO AG(R) Sloj ax

Wil o ade pgaiio OIS o ade oo 4 BIS (Lo gy 1T 1505 LIS
S il (o)l laglaboarsin dil> (ol il (g dil> pipcanSy



Aabstract

Let R be an associative ring with identity. The undirected zero-divisor graph of R is the graph
I'(R) such that vertices of I'( R) are all of the nonzero zero-divisor of R and two distinct vertices =
and y are connected by an edge if and only if xy = 0 or yz = 0. In this thesis we firstly prove some
results about zero-divisor graphs of reversible rings. Then we compare the diameter and girth of
the zero-divisor graphs I'(R), I'( R[z; «v, 6]) and T'(R][[x; «]]), whenever R is reversible and («, 9)-
compatible. We investigate the interplay between the ring-theoretical properties of a skew poly-
nomial ring R[x; «, 6] and the graph-theoretical properties of its zero-divisor graph I'( R[z; «, d]).
We give a charecterization of the possible diameteres of I'( R[x; «, §]) in terms of the diameter of
I'(R), when the base ring R is reversible and also have the («, d)-compatible property. We also
completely describe the associative rings all of whose zero-divisor graphs of skew polynomials are
complete.

Furthermore, we introduce the quasi-zero-divisor graph of R, denoted by I'*(R), that is an
undirected graph whose vertex set is Z(R)* = Z(R) \ {0} and two distinct vertices = and y are
adjacent if and only if there exists 0 # r € R\ (ann(z)Uann(y)) such that zry = O oryrz = 0. In
this thesis, we determine the diameter and girth of I'*(R). We investigate when I'*(R) is identical
to I'(R). Moreover, for a reversible ring R, we study the diameter and girth of I'*(R][z]) and we
investigate, when I'*(R|[x]) is identical to I'( R[z]).

Finally, we introduce and study the annihilator graph of a non-commutative ring R. The an-
nihilator graph of R, denoted by AG(R), is an undirected graph with vertex set Z(R)*, and two
distinct vertices = and y are adjacent if and only if there exists 0 # r € R\ (ann(z) U ann(y))
such that {rz, zr} Nann(y) # 0 or {ry,yr} Nann(zx) # 0. It follows that diam(AG(R)) < 3
and g(I'*(R)) < 4, provided that I'*(R) has a cycle. We show that, for a semi-commutative ring
R, diam(AG(R)) < 2, and for a reversible or a duo ring R, diam(AG(R[z])) < 2. We investi-
gate, when AG(R) is identical to I'(R). Moreover, for a left Artinian ring R, we investigate, when
AG(R) is a star graph.
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