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RING IN WHICH EVERY ELEMENT IS SUM OF N
IDEMPOTENTS

KUMAR NAPOLEON DEKA'* AND HELEN K.SAIKIA?

ABSTRACT. In this paper we discuss about the ring R in which every element
is sum of n commuting idempotents and discuss the properties of it.

1. INTRODUCTION

In the paper[6]the authors discuss about the ring R in which every element is
sum of two commuting idempotents and their related properties and shows that
the elements satisfy the identity 2° = x and R = R, x R,, where R; is Boolean
and Ry is zero or subdirect product of Z3’s. In the paper[2] the authors show in a
ring every element is difference of two commuting idempotents if and only if R has
the identity x*> = x. In the paper [7] the author discuss about the ring in which
every element is sums of three or differences of two commuting idempotents. In
the paper [8] the author discuss about the rings whose elements are linear com-
binations of three commuting idempotents. In the paper [9] the author discuss
about the rings whose elements are sums or minus sums of two commuting idem-
potents. In the paper [9] the author discuss about the rings whose elements are
sums or minus sums of two commuting idempotents. In the paper[10] the author
discuss about the ring whose elements are sum of four commuting idempotents.
Here we find the structure of the ring in which every element is sum of n com-
muting idempotents and discuss the properties of the ring. Then we find the
structure of the ring in which every element is sum of n and difference of m
commuting idempotents. Then we find the structure of the ring in which every
element is sum of n; and difference of m; commuting idempotents or / sum of ny
and difference of my commuting idempotents or/....or/ sum of n; and difference
of m; commuting idempotents.

2. PRELIMINARIES

All ring consider here is associative with unity. The Jacobson radical is denoted
by J(R) for aring R. Also the all the units of a ring R is denoted by U(R). Again
the Chinese Remainder Theorem states "Let R be ring and I.J be ideals in R
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such that I+ .J = R then there exists a ring isomorphism R/(INJ) = R/I x R/J
7. For our work we take the generalized version which states if I;,1 <7 < n are

ideals of a ring R with )" | I; = Rand N}, [; = 0 then R = (%) X (%) X oo X (%)
If a ring R is sum of n commuting idempotents we denote it by SI". So the ring
in which every element is sum of 3,4,5 commuting idempotents are SI3, ST*, SI°
respectively.

In the whole paper e; represent the idempotent.

3. RINGS IN WHICH EVERY ELEMENT IS SUM OF n COMMUTING IDEMPOTENTS

Proposition 3.1. if every element of a ring R is sum of n idempotents (i.e R is
SI™) then for every k € R we have

(k—n){k—(n—DHk—(n—-2)}...k=3)(k—2)(k—1)k=0
Proof. 1st we check for n = 2, 3,4 then by induction we prove it.

(1) Suppose R is a SI?(n = 2) ring. So for every k € R there exist idempo-
tentse; € R, 1 <1 <2with1 <17,5 <2, ¢ee; = eje; such that k = e; +es.
Now k% = k + 2e1e0 = k* — k = 2e1e5 = (k* — k)k = 2ejea(ey + €3) =
4ejey = 2(k* — k) = (k —2)(k — 1)k = 0.

(2) Suppose R is a SI?(n = 3) ring. So for every k € R there exist idempo-
tents e; € R,1 <14,j < 3 with e;e; = eje; such that k = e; +e3 +e3. Now
k* = e}+es+ed+3{ef(eates)tes(es+er)+ei(ertes)}+6ereses = k3—k =
3{2(e1es + ege3 + eze1)} + 6ereses. Again k* — k = 2(eieq + eges + ezey).
Therefore k% — k = 3(k* — k) + 6ejeses = k3 — 3k? + 2k = 6ejeses =
(]{33 —3k2+2k‘)(61 —|—€2+63) = 18ej1e9e3 = 3 X b6ejege3 = 3(]{?3 —3k2+2]€) =

(k—3)(k* =3k*+3k)=0= (k—3)(k—2)(k— 1)k = 0.
(3) Suppose R is a ST*(n = 4) ring. So for every k € R there exist idempo-
tents e; € R,1 <1,j <4 with e;e; = eje; such that k = e; 4+ e3 + e3 + 34.
Now k% — k = 3(k* — k) + 6(eje9e3 + exesey + ezeqeq + eqe1e3). Therefore
(k3 — 3k* +2k)(e1 + ea + e3+e4) = 3.6(e1eae3 + exe3e4 + €364€1 + €40169) +
6.4e1e9e364 = (k?’ — 3k? + 2]5)]6 = 3(]{?3 — 3k? + 2]€) + 24eqe5e3e4 = (/{3 —
3)(k3—3/€2+2k') = 2461626364 = (]{3—3)(]{?3—3]€2+2]{3)(€1+62+€3+64> =
Now suppose the result is true for n. We are going to prove the result for n+1
also. Therefore when k =e; + ey +e3+ ... + €, , where ¢;,1 <17 < n’s commute

each other. Then k satisfy

k=) {k—(n—D)MHk—n—-2)(k—3)k—2)(k— k=0  (3.1)

. Now, let k = e;+es+es+....+e,+e,.1 wheree;, 1 << (n+1). Sok—e, 1 =
e1tes+.....+e,. As k—e, 1 is sum of n idempotents which commute each other so
it satisfy the equation (3.1). Therefore {(k—e,i1) —n}H{(k—ent1)—(n—1)H{(k—
enir) — (1= 2) b (b — eos1) — 3H(k — ene1) — SH{(k — ens) — LH(E— 1) = 0
= {(k—n) —enri}[{(k = (n = )} — ennr][{(k — (n = 2)} — ena]... {(k = 3) —
enr1H{(k —2) = eni1 H{(k = 1) — enpa}(k — €pp1) =0

S k=)o —e2y b (n— 1)} enss €2l (k= (n—2)Fensr =€, ] A
3)ent1 — 672@-1-1}{(]C —2)ent1 — 6127,+1}{(k — Dept1 — €3L+1}(k€n+l - e%—i—l) =0
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= {(k—n)ens1—ent1H{(k—(n—1)}en1 —en][{(k— (n—2)}eni1 —enia]... { (k-
3)ent1 — ent1 H(k — 2)ents — enpi H(k — D)ents — engat(kents — enga) =0
o (k= (et D)k — ) [k — (n— )Mk — (0= 2) Yoo (k= 3)(F — 2)(k — 1)ensy = 0.

Now e, is arbitrary. So for every e; in k = e + €5 + ..... + e,4+1 we have

{k—(n+1)}(k—n){k—(n—1)}{k—(n—2)}....(k=3)(k—2)(k—1)e; = 0; 1 <i < (n+1)
(3.2)

Adding all these we get {k — (n+ D)}(k—n){k—(n—DH{k—(n—2)}....(k —
3)(k—2)(k—1)(ey +ea+ ... +ep11) =0
={k—Mn+D}k—n){k—n—-—1)Hk—(n—-2)}.... k—=3)(k—2)(k— 1)k =0.
Therefore by induction the result is true.
Proposition 3.2. If every element of a ring R is sum of n idempotents and differ-
ence of m idempotents which commute each other i.e every k& € R can be express
as

k:61+€2+...+€n—f1—fg—...—fm (33)
where e;e; = eje;;1 <4, < nandef; = fije;l <1 < n1 <7 < mand
fifi = f;fi;1 <4,5 < m, then for every k € R we have

(k—n){k—(n—1)MHk—(n—2)Hk—(n—3)}.k(k+ 1)k +(m—1)} (k+m) =0

Proof. 1st we see, if e € R with e? = e then (1 —¢e)? =1—2e+e*=1—-2ec+e=
1 —e. Sol—eis also idempotent. Now, (3.3) = k+m = e; + ey + ... +
en+(1—fi)y+(1—fo)+...4+ (1 — fn) so k+m is sum of m + n idempotents
and they commute each other. Therefore using the Proposition 3.1 we have
{(k+m)—(m+n)H{Ek+m)—(m+n—1DHE+m)—(m+n-2)}.{(k+
m)—m}.{(k+m)—2H(k+m)—1}k+m)=0

= (k—n){k—(n—1)H{k—(n—-2){k—(n—=3)}...k(k+1)..{k+(m—1)}(k+m) = 0.
Corollary 3.1. If every element of a ring R is sum of n idempotents and difference
of n idempotents which commute each other then for every k € R we have

(k—n){k—(n—-1DHk—(n-2} . {k+(n—2)Hk+(n—1)}Hk+n)=0

Corollary 3.2. If every element of a ring R is sum of n commuting idempotents(S1"
ring) then every element of the ring can be express as sum of [ idempotents and
difference m idempotents which commute each other such that [ +m = n.
Proof. Suppose k € R so k can be express as sum of n idempotents (i.e R is SI"
ring)that commute each other. Now for k € R k+ j,1 < j < n is sum of n
idempotents. Therefore k +j =e; +ex+ ... +ep_j +€p(j—1). + €5

k= €1 +exr+ ...+ En—j — (1 — €n,(j,1)) — (1 — €n) (34)

As(1—e)?=1—-2e+e*=1—-2e+e=1—¢,s01— e is idempotent. So from
(3.4) we get k is sum of n — j idempotents and difference of j idempotents that
commute each other. Putting n — j = [ and j = m we get the result.

The result can be express as if R is SI™ then every k € R can be express as
+e; ey & ... £ e,. For example if R is SI? ring then for every k € R can be
express as t+e; + e; + e3 . Therefore we have

(1) (k —3)(k — 2)(k — 1)k = 0.
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(2) (k—2)(k—1k(k+1)=0.

(3) (k—1k(k+1)(k+2)=0.

(4) k(k+1)(k+2)(k+3)=0.
Corollary 3.3. If every element of a ring R is sum of m and difference of n com-
muting idempotents then every element of the ring is sum of m + n commuting
idempotents i.e R is a ST™"™ ring.
Proof. Suppose k € R be arbitrary so (k —n) € R. So k — n can be expresed as
k—n=e+e+...+€n—€mni1—Cmio— .. — Eman Where ¢;, 1 < i < (m+n)’s
are commuting idempotents. Now k = e; + ey + ... + €5 + (1 — €pp1) + (1 —
em+2) + ... + (1 = €m1yn) which is sum of m +n commuting idempotents (as 1 —e;
is idempotent m 4+ 1 < ¢ < m+mn). So R is SI™*" ring.
Corollary 3.4. If every element of a ring R of the type lie; + laes + ... + e —
pifi — pofo — e — pnen Where l;;p; € N 51 >4 > m,1 > j > n. e,f; are
commuting idempotents then for every k € R we have

{k—(L+lo+... 4L HE— L+ o+ =D }o o (B=1D)E(k+1)... {k+(p1+p2+...4+pn)} =0

Also in this ring we have (I; + 1l + ... + Ly + 1 +p2 + ... + pn + 1) = 0.
Using Proposition 3.4 we get the result.

Till now, ring in which every element is sum of 2, 3,4 commuting idempotents
are studied. So we study the rings in which every element is sum of n(n > 5)
commuting idempotents.

Lemma 3.1[2]. Let a € R. If a* — a is nilpotent,then there exists a monic polyno-
mial 0(t) € Z[t] such that 6(a)? = 6(a) and a — 6(a) is nilpotent.
Lemma 3.2[6]. Let p be a prime. The following are equivalent for a ring R:

(1) p € Nil(R) and a” — a is nilpotent for all a € R.

(2) J(R) is nil and R/J(R) is a subdirect product of Z,’s.
Lemma 3.3[1]. [Theorem 2.7] A ring R is strongly nil-clean iff R/J(R) is Boolean
and J(R) is nil.

Now we have to find the general properties of SI" ring R where n € N. Clearly
for a SI™ ring R we have n! = 0. The other properties of SI" ring is given below
the proposition.

Proposition 3.6. If Risa SI™ (n > 2) ring with unity and (n+1)! = 2913925937911 p;% ...p,,*™.
Then we have
(a) For every k € R we have (k—n){k—(n—1)H{k—(n—2)}...(k—j)...(k—
2)(k—1)k=0.
(b) R= Ry X Ry X Ry X ... X Rj X ... X R,;, where
(1) Ry is zero or SI™ ring with 2t = 0 and for every k € R; we have
(k2—k)» = 0; 2971 (k2—k) = 0 and k2" = k"', Ry is periodic. For
every n € Nil(R;y) we have n® = 0,2 'n = 0. R;/J(R;) is Boolean.
For every j € J(Ry) we have j = 0;2%7 15 = 0. U(R,) is a group
of exponent 27! For every u € U(R;) we have 24171y = 201~1,
(2) Ry is zero or SI™ ring with 3?2 = 0 and for every k € Ry we have
(k% — k)= = 0;3271(k* — k) = 0 and k% = k3*". R, is periodic.
For every n € Nil(Ry) we have n® = 0;327'n = 0. Ry/J(R»)
is subdirect product of Z3’s. For every j € J(Ry) we have j% =
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0;3%2715 = 0. U(Ry) is a group of exponent 2 x 3271 For every
u € U(Ry) we have 3927 1¢y? = 39271,
If as = 1 then Ry is zero or subdirect product of Z3’s.

(i) R; is zero or SI™ ring with p;% = 0 and for every k € R; we have
(kPi — k)% = 0; p;% (kP — k) = 0 and kP" = kP, R, is periodic.
For every n € Nil(R;) we have n% = 0,p;% 'n = 0. R;/J(R;)
is subdirect product of Z s. For every j € J(R;) we have j =
0;p;% ' = 0. U(R;) is a group of exponent (p; — 1)p»~'. For every
u € U(R;) we have p;% tysi—1t = pai—L,

If a; = 1 then R; is zero or subdirect product of Z,,’s.

(m) R, is zero or SI" ring with p,, = 0 and for every k € R,, we have
(kP — k)@ = 0; pp~t(kPm — k) = 0 and kPm*" = kPn"""' 0 R,
is periodic. For every n € Nil(R;) we have n®" = 0, p,,*" In = 0.
Ry /J(Ry,) is subdirect product of Z), s. For every j € J(R,,) we
have j% = 0;p,* 15 = 0. U(R,,) is group of exponent (p,, —

am—1,,am— am—1

1)pem=1. For every u € U(R;) we have p,, umt =p,.

Proof. As R is SI" ring then by Proposition 3.1 for every £k € R we have
(k—n){k—(n—-DHk—(n—-2)}...(k—7)..(k = 2)(k — 1)k = 0.

Putting k = n + 1 we have (n+ 1) = 0 = 293%25%7%11% _p;% ...p,*" = 0. Us-
ing Chinese Remainder Theorem we have R = Ry X Ry X R3 X ... X R; X ... X R,
where R = %{; Ry = %; R = %;... Ry = piaiiR;...;Rm = pmme.

Suppose Ry # 0. In R; we have 2 = 0. Now for every k € R; we have
k=36 =k —k=2)_ ee = (K —Fk" =022k~ k) = 0.Again
k¥ = k% + 22F, where F} is a function of e;’s. Similarly we get k2" = k> + 23 F,
2= k2 4 2Rk = kY 4+ 21F and finally k2T = k2 4 20F, = k2
where F, Fy, ... F;, .., F,,, are functions of e;’s.

As k2 = k27 for every k € Ry so R is periodic. Now for every n € Nil(R;) we
have 1-n® € U(R;) fora € N. Now (n?—n)" =0 = n"(n—1)" =0 = n® = (.
Again 271 (n? —n)=0=2%"np(n—-1)=0=2"n = (.

Again k? — k is nilpotent for every k € R; so by Lemma 3.1 and Corollary 3.1
there exist idempotent e = 0(k) € Ry and a nilpotent b=k —0(k) =k —e € R,
such that eb = be. So k = e+ b is sum of idempotent and nilpotent that commute
each other. So k is strongly nil clean. Hence R; is strongly nil clean, so by Lemma
3.3[1] , R1/J(Ry) is Boolean and J(Ry) is nil.

For j € J(R;) we have 1 + 5 € U(R;). Now (j* —j)® =0 = j% = 0. Also
9m-1i(j —1) =0 = 29-1j = 0.
Again for u € U(R;) we have 2" y(u — 1) = 0 = 2971y = 29971 Again
= = 2 W - 1) = 0= uw? = 1. So U(R) is group of
exponent2® 1.
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Suppose R; # 0. In R; we have p;* = 0. Now for every k € R; we have
k=>" e =ki—k=pP{ell >i>n})= (kP —k)" =0;p;" 1 (kPi—k) =0
where P({e;|1 > i > n}) is a polynomial in commuting e;, 1 > i > n.

Now for every n € Nil(R;) we have 1 — n® € Nil(R;) for « € N. Again
(nPi —n)% =0 = n%(nPi~t —1)% = 0 = n% = 0. Also p;“ '(n? —n) =0 =
(i) tn(nPi~1—1) = 0 = p;% n = 0. Again kP = kPi+p? Fy, kP = k:p?+p§’F3,...,
k= kP 4 pIF; and finally k' = kP 4+ pliE, = kP = k%' where F's
are functions of ¢;’s.

As BP = EP for every k € R; so R; is periodic.

Using Lemma 3.2 we have R;/.J(R;) is subdirect product of Z,,’s and J(R;) is nil.

For j € J(R;) = j7~ ! € J(R;) we have 1 — j7i~1 € U(R;). Now (57 — j)% =
0= %P =1)% =0=j%=0. Also p* 'j(j% ' = 1) =0 = p*~'j = 0.
Again for v € U(R;) we have p/%tu(u — 1) = 0 = p;% 'u = p;%~ ', Again

wpit = =l (T 1) = 0 = @R =10 So U(R) is group
of exponent (p; — 1)pf .

Again if a; = 1 then p; = 0. Now if k* = 0 where k = > e; = kPi — k =
piP({eill > i >n}) = kP —k =0 =k =0 where P({e;|1 > i > n}) is a
polynomial in commuting e;, 1 > ¢ > n. So R; is reduced ring.So R; is subdirect
product of the domains {R,}. But R, has only trivial idempotents 0, 1. We infer
that R, = {0,1,2,3,...,p; — 1} as p; = 0 in R,. Hence R; is subdirect product of
Zp,’s.

Similarly we can prove the results for Ry, ...., R,,.

Examples. In SI° we have 6! =0 = 2? x 32 x5 = 0. Hae/\ R, ,where R, = Z5 is
SI° ving. Similarly [] e\ Ra X [1en Rs, where Ry = Zs and Rg = Z7 is a SI°
ring.

Proposition 3.7. If the ring R is subdirect product of Z, where p is prime then
every element of R is a sum of p — 1 commuting idempotents.

Proof. Here R is subdirect product of {R, : o € A} where R, = Z, for all
a € A. So R is a subring of J] ..\ Ra. Let 2 = (z,) € R. Then A is a
disjoint union of Ag, A1, Ag, ..., Ap—2, Ap—1 such that z, = i if and only if a € A;
for i« = 0,1,2,3,....,p — 1. Without loss of generality , we can denote x =
(Ongs Lats 2005 s ings oo (P = 1), ). Now

e = (0/\071/\1, 1/\2,...71/\”..., 1/\p—1) c R’

€y = (0/\0,0/\17 1/\07 ceey ]‘/\i’ ceny ]./\p71) € R,

= (0/\0,0/\1,0/\2,...1/\1.71,1/\2.,1/\2.“..., 1/\p_1) € R,
€i = (0/\070/\170/\27 veey 1/\2‘7 1Ai+1'-~7 1/\p71) S R,

61/_;’_1 = (0/\0,0/\1,0/\0, ...,0/\1., 1/\i+1"'7 1/\17—1) E R’
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Clearly we can see that e? = ei,eie; = ejeVl <4, <p—1andx =e +ex+
..+ e+ ...+ ep_1. This shows every element of R is a sum of p — 1 commuting
idempotents.

4. RINGS IN WHICH EVERY ELEMENT IS SUM OF n; AND DIFFERENCE OF m;
COMMUTING IDEMPOTENTS / OR SUM OF ng AND DIFFERENCE OF msy
COMMUTING IDEMPOTENTS / OR......... /OR SUM OF n; AND DIFFERENCE
OF m; COMMUTING IDEMPOTENTS / OR........ /OR SUM OF m; AND
DIFFERENCE OF m; COMMUTING IDEMPOTENTS

From the Corollary 3.2 we get if R is a SI™ ring then every element can be
express as sum of [ idempotents and difference of m idempotents which commute
each other such that [ +m = n. i.e the elements of of a SI™ ring can be express
as ey £ ey £ es... & e,. For example if we take SI° ring R then it’s element can
be express as te; + ey £ e3.

But there is a difference, i.e if we take a ring in which every element can be
express as sum of three commuting idempotents or/ sum of two and difference
of one commuting idempotents or/ sum of one and difference of two commuting
idempotents or/ difference of three commuting idempotents then it does not mean
that it is ST ring. Because if we take k is sum of 3 commuting idempotents then
k41 may not sum of three commuting idempotents. Let’s first find the structure
of this ring.
Proposition 4.1. If every element of a ring R is of the type e; +es+e3 or e;+e5—e3
or e; — e — eg or —ep — 5 — ez where ¢;(1 < i < 3) are commute each other then
R satisfies

(k=3)(k—=2)(k—Dk(E+1)(k+2)(k+3)=0
for every k € R and R satisfy the same properties as SI° ring as in the Proposition
3.4.
Proof. Using Proposition 3.2 we have When if £ € R with k = e; 4 e5 + e3,where
e;(1 < i < 3) are commute each other then

(k —3)(k —2)(k — 1)k =0 (4.1)

When if k € R with k& = e; + e5 — eg,where ¢;(1 < 7 < 3) are commute each other
then

(k—2)(k—1Dk(k+1)= (4.2)
When if £ € R with & = e; — e5 — eg,where ¢;(1 < 7 < 3) are commute each other
then

(k—Dk(k+1)(k+2)=0 (4.3)
When if £ € R with k = —e; — e — e3,where ¢;(1 < i < 3) are commute each
other then

E(k+1)(k+2)(k+3)=0 (4.4)

Combining all the equations (4.1),(4.2),(4.3),(4.4) we have
(k=3)(k=2)(k—1Dk(E+1)(k+2)(k+3)=0

which is nothing but the equation of a ring in which every element is sum of 3
and difference of 3 commuting idempotents. Now if k£ € R then (k —3) € R so
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k—3 =e1+estes—es—es—eg = k = ey +egteg+(1—ey)+(1—e5)+(1—eg) which
is the sum of 6 commuting idempotents (as 1 — ¢; is also idempotent 1 < i < 3).
As k € R is arbitrary, so every element of the ring R is sum of 6 commuting
idempotents. So R is SI° ring. Putting k =4 we get 7! = 0 = 24 x 32 x5x 7 = 0.
So using Chinese Remainder Theorem R = Ry X Ry X Ry x Ry where Ry, Ry, R3, Ry
have same properties as in Proposition 3.4.

Now we going to prove the generalized version.

Proposition 4.2. If in a ring R every element is sum of n; and difference of m, com-
muting idempotents / or sum of ny and difference of my commuting idempotents
/O /or sum of n; and difference of m; commuting idempotents / or........ /or
sum of n; and difference of m; commuting idempotents. Then R satisfies

(k—n)k—(mn-1..4k+(m—-D}k+m)=0

where (k —n)k — (n—1)...{k+ (m— 1D} k+m)=LCM{(k—n){k— (n, —
D} Ak+(mi—1)Hk+my), (k—ng){k—(na—1)}.. {k+(ma—1) }(k+ms), ........ , (k—
n){k — (n; — D}..{k+ (m; — 1)}k +my),........ (B —=n){k — (ny — D} Ak +
(me — 1)}k +my)}.

R is a SI™™ ring and satisfies the properties as in the Proposition 3.6.

Proof. Using Proposition 3.2 we have If £ € R is sum of n; and difference of m,
commuting idempotents then

If £ € R is sum of ny and difference of m; commuting idempotents then

(k — no){k — (na — 1)} {k + (ma — D)}k +ma) = 0

If k£ € R is sum of n; and difference of m; commuting idempotents then
(k—n){k—(n;—D}..{k+(m; — D}k+m;) =0

If £ € R is sum of n; and difference of m; commuting idempotents then
(k—n){k— (=D} Ak +(my — D}HE+my) =0

Now if we take L.C.M of all the right hand side equations and letting (k —
n)k—(n—1)..{k+(m—1)}k+m) = LC.M{(k—ni){k—(n1—1)}..{k+(mi—
1)}(k+m1),(k:—ng){k:—(nQ—l)}{l{:+(m2—1)}(k+m2), ........ ,(k:—nz){k:—(nz—
DY Ak+(mi— D HEk+my),........ (E—=n){k—(ne— D)} k4 (my— 1) Hk+my)}.

Then we have
(k—n)k—(n—1)..{k+(m—-1)}Hk+m)=0

So R is a SI™™ ring. Therefore (m 4+ n + 1)! = 0. We get get the properties of
the ring R using the Proposition 3.6. For example if if every element of a ring
R is sum of 200 and difference of 100 commuting idempotents /or sum of 80 and
difference of 500 idempotents then R is a S7?905%0 = G790 ring and 701! = 0
and we get the result of the ring using Proposition 4.2.
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