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Introduction. Let u
1
7ZG be the group of units of augmentation one in 

the integral group ring 7ZG of a finite group G and let TU
1

7ZG be 

the subset of torsion uni~s. For two elements a,B of the rational 
. \ 

group algebra ~G (or of 7ZG) we write a~ B if there is a unit y 

of Cl!G such that -1 
a= y Sy • There is a well known conjecture of 

Zassenhaus: 

(ZC) .. 3 g E G such that u~g • 
.... 

This conjecture has been confirmed in [1] and [3] for groups G which 

are nilpotent class 2 or are split metacyclic with 

G = <a> >4 < x > , O(a) a prime po-wer and O(x) relatively prime to .,._ ...... ----· 
O(a) • 

It is the purpose of this paper to extend this to some more metacyclic 

groups. We prove the 

Theorem. Let G be the s plit metacyclic group , G-= <a> >0 <x>, 

with O(a) = n, O(x) :: t and (n,t) = 1 . Then for any unit . ,. 
u E TU 17ZG there is a g E G such that u ~ g. 

In the proof we need to use the main result of [3], namely that (ZC) 

holds if n is a prime power. 

I\ 
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§ 2. Some Lemmas 

We recall Lemma 2 of [1]. 

Lemma 2.1. Let G be a sp lit extension A >0 X where A is an abelian 

normal p-group and X any group. Let u € U1
7ZG be written as 

u = vw, v € U(l+t.(G,A)) w € U7l X • If u has finite order not di-

visible bv p , then u ~ w. 

Here, l\(G,A) denotes the kernel of the natural map 7l G--+- 7l (G/A) • 

Lemma 2.2. Let G = <a> >0 <x>, O(a) = n,O(x) =- t with (n,t) = 1. 

If u E TU
1
7ZG has prime power order , then u ~ g for some g € G. 

Proof. Let O(u) = pk If p divides O(x) , then we are done by re-

peated applications of the last lemma. Therefore, suppose 

m 
Then G = < ap > "' <x>. It follows by (2.t) 

that u ~ v, v € U7ZG 1 . Thus the letmlla is a consequence of the main 

result of [3]. 

Lemma 2.3. 

. ' . 
Let G = with X aj O(a) m O(x) (p,t) 1 <a> >cl < X > a = = p "' t = , , , 

Then for element•· i k of G either k is central (aixk)t an a X X or ... 
~ 

Proof. Let • X 
k 

= y • Then 

1 
.k .k(t-1) 

(by)t = b +J + ••• +J 

1 
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Now, ( 1 . k ) ( 1 . k . k ( t -1 ) ) ( l _J. kt) O ( d m) - J + J + • • • + J "' E mo p • Consequently, 

either p I (1-/) 
m-1 

in which case jkp • 1 (mod pm) implying that 

jk • 1 (mod pm) (because (O(j),p) c 1) and thus y to be central, or 

J' k k .k(c-1) m p ¼ (1-j) and 1 + j + ••• + J E O (mod p) which forces 

(by)t = 1 

Lemma 2.4. Let G = <a> ><1 <x>, O(a) = n, O(x) = t,(t,n) = 1. 

Suppose that u E TU
1
7lG and that all primes dividing n divide O(u) • 

Then we can write u
1 

E 1 + ti(G,<a>) and central. 

Proof. If n is a prime power,then the result is true by the main re-
" 

[ 3] m 
(p,nl) sult of and the last lemma. Let n = P nl ' m > 0 • "' 1 , n

1 
> 

We use induction on the 

Notice that k mod U E X 

number of primes dividing n . 

6 (G,<a>) for some k . Writing 

)4 G 
1 

n, 
G .. < a > ><1 <x> 

1 

m 
we can express u = v

1
v

2
, v

1 
E 1 + 6 (G,< ap >) , v

2 
E :?ZG 1 • 

m 
Going mod< ap > and applying Corollary 1 of {1] we conclude that p 

divides the order of It follows that 

with 

Thus with 
k nl 

(x ,a ) = 1 and 

Repeating this argument for different prime divisors of n we come to 

1 • 

the conclusion that k u
1 Et:.. (G,<a>) ,x central, as desired. 
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3. Proof of Theorem - Some reductions. 

We have a group G = <a> >4 < x > O(a) = n, O(x) • t with 

(t,n) = 1 and are given a unit u € TU
1
7l.G We wish to show that 

there is a g E G such that u ~ g • To that effect we use induction on 

!GI and thus assume that the result is true for all metacyclic groups G 

of this type of smaller order. We can restrict ourselves to the case that 

n is divisible by at least two different primes. 

(3.1) We may assume that all prime divisors of n divide O(u) • 

Proof. Suppose that p is a prime number with 

m 
n = p n 

1 
, ( p , n 

1 
) = 1 , m > 0 and ( 0 ( u) , p) = 1 • 

Write 
n

1 
m 

G=<a >>4G
1

, G
1

=<ap >>f<x>. 

Then it follows by {7.1) th~t u ~ v and so by induction .. 
v~g, gEG. 

(3.2) We may assume that no Sv low p-subgroup of <a> is central in G • 

Proof. Suppose that <a> has a central Sylow p-subgroup < a 
1 

> • 

Write 

Then 

tral in G 

ment of G 

it follows by ([4], p. 34) that 

Since 1s cen-

a central ele-

., 
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Moreover, by induction. Thus and the asser-

tion follows • . 

(3. 3) We may assume that J + 1 (mod p) for any prime p dividing 

and therefore, G' = <a> . 

m-1 
Proof. j = 1 (mod p) .. .p 

J E 1 (mod pm) j 1 
m .. !I (mod p) 

' 
as 

the order of j mod n being a divisor of t 
' 

1S relatively prime 

' 
to n • Therefore the Sylow p-subgroup is central and the assertion 

follows. 

n 

We shall prove as in ([1] and [3]) that for every absolutely irreducible 

representation T of G , T(u) ~ T(g) for some g € G • It is enough 

to do this for rationally inequivalent representations. This will com­

plete the proof of the Theorem. 

From [S, p. 62] we see that these representations up to rational equiva­

lence are given by 

Td (a) = 
,µ 

l;J 
d 

t - 1 
. d 

r;;J 
d 

Td (x) = 
• J.l 

0 1 0 • • • • 0 

0 0 1 0 

0 

Tlj.l O • • 

• • 0 

0 0 1 

0 

where, d runs over the divisors of n , I'; is a fixed primitive n-th 

root of unity, 
d 

c;. = I; 
d 

td is the order of J mod n/d , and n is 

a primitive t/td-th root of unity; J.1 = 0,1,2, ••• ,t/td-1 

.. 
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It therefore remains to prove the following propositions. 

Proposition 3.4. u E T(l + 6(G,<a>)) for some 

r = r(d,µ) . 

Notice that for all abelian representations T we have 
r 

T(u) "' T(a ) = 1 • 

Proposition 3.5. We can choose an r = r(d,µ) which is independent of 

d and µ • 

For proving Proposition 3.4 we may assume that all prime divisors of 

n divide O(u) by (3. 1) and moreover, by (3.3), that we are in the 

situation G' "" <a> and j + 1 mod p for every prime divisor p of n • 

4. Completion of Proof of Theorem 

Lemma 4.1. T is faithful on any cyclic group H of units of order 
1 'IJ 

dividing n • 

Proof . Use induction on IHI and (2.2), remembering that T 
1 'lJ 

is 

faithful on <a> .-
•· 

.. 

Lemma 4.2. Let u € T(l +6(G,<a>)) . Suppose p 1.s a prime dividing 

n. Then: 

... T (u) = 1 • 
p,µ 

The proof is the same as the one of (iii) on page 262 of [3] by writing 

T =T T =T 
1,µ 1' p,µ P Notice that (ii) which is used in that proof 

can be replaced by (4.1) above. 

\ 

, 



(4.3) Proof of (3.4). 

Write 

O(u) 

We express u = u
1 

••• uk 

Then we know by (2.2) that 

T(u.) 
l 

Now, 

= 

A. j 
l; l 

This 1s because (j,n) = 

- 7 -

a product of distinct primes. Then 

~ m. 
l. 

B. 
1 , O(u.) = p . Write T = T 

l l 1 , lJ 

A. 
u. ~ a 1 for some A. Thus 

1 1 

\ . .e-1 
I\ • J 

l; 1 

O(u.) 
1 

.f.. • 0 ( j ) mod n • 

and since T is faithful on <a> • As the 

u. 's are powers of u , diagonalizing T(u) gives a diagonal form 
l 

for T(u.) as well; the eigenvalues of T(u) are products 
l 

' ' . µ I\ • I\ • J 
l; l. • l; J 

Thus all eigenvalues of T(u) have order O(u) . Let A be an eigen­

value of T(u) . Then ).j is also an eigenvalue of T(u) as conju­

gating T(u) by T(x) means applying the autormorphism l;-+ l;j to 

the entries of T(u) . 
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• \I 

If ).J = >.., then jv s l(O(u)) for all i . 

Because O(j) mod n is relatively prime to n we conclude 

for all 1 and therefore jv • 1(mod n) • 

Thus we have 

T(u) ~ r ~ T(a) for some r • 

We wish to show that Td (u) 
,µ 

r Td (a) for a divisor d of n • 
,µ 

Clearly, is in the kernel of T d,µ 
Write G = G/< an/d > 

and T 
d, lJ 

for the corresponding representations of G. We see that 

t
1 

(~) = Td (u) • 
, µ • µ 

But from what we have already proved 

T 
1 

(u) 
, µ 

This comple~ the proof of (3.4). 

(4.4) Proof of (3.5). 

(a) We shall first show that r = r (d,µ) is independent of d 

\..'rite T = T T • T for a prime divisor p of n • 
l,µ l ' p,µ p .. 

JI 
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It is enough to prove: 

.. 
We use induction on ~O(u) and !GI . There are two cases: 

( i) 2 2 
p fn ; (ii) P In . In the first case the dimension of T 

p 

may be smaller than that of Tl In the second case they are the 

same. We deal with the two cases separately. 

Case (i), 2 
Pln,pfn Then we can assume that p I O(u) as other-

wise u ~ a unit in a smaller group by the argument in (3.1). Thus 

.. 
by induction. 

Comparing eigenvalues we get 

2 2.v( d n) rp - tp J mo for some v . 

Therefore, rp -- tpJ.v(mod n/p) h" h · 1· w 1.c 1.mp 1.es r = tj v (n/p) 

It follows that . v d rp = tpJ mo n 

Case (ii) ' 
2 

I n dimension of p ' 

t-1 
i 

u = I f.(a)x 
1 i.=o 

with integral polynomials f. (a) 
l. 

and thus 

Tl dimension of T = p 

in a of degree 

2 
as p t n • 

as desired. 

Let 

Then 



T (u) = 
d , JJ 

where s = 

By taking 

introduce, 

M(y) = 
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t-1 t-1 
1 f (z;d)r,JJV 1 JJV 

fl+v/z;d)n VS v=o 

. . . . . 

. . . . . . 

td = O(j) mod 

d = 1 and p , 

as 1n [ 1 ] and 

v-=o 

t-1 
f VS ( (;~)r/V I 

v=o 

. . . . . . 

n/d , t = t/s • 1( is an 

respectively, we obtain 

[ 3], the matrix 

.e-1 
1 

v=o 

v=o 

)JV 

fl+v/y)n 

£.-1 

1 -µv 
f 1+ (i;d)n s- vs 

v=o 

t-1 .s-1 

1 f ( i;J ) riJJ" 
vs d 

v=o 

l th root of unity. 

Tl (u) and T (u) 
p 

. We 

.e-1 
\ f ( )nµv 
l s-l+vs y 

v=o 

.t-1 
1 

v=o 

where y is an indeterminate. This matrix has coefficients i.n 7Z [ nl [y] . 

Write for the characteristic polynomials 

\ 
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s-1 
Chµ(y)(z) = I lji (y)zs-µ 

µ=o µ 

s-1 .v 
ChT 1 (u) (z) = n (z-i;rJ ) 

v=o 

s-1 .v 
ChT (u)(z) = n (z-i;PtJ ) 

p V='O 

Now we follow page 263 and 264 of [3] verbatim, only replacing q bys, 

and conclude for some V • Hence t r T (a)~ T (a) . (Observe 
p p 

that then-th cyclotomic polynomial ~n(y) 1s also irreducible over the 

ring '11. [ n] of coefficients of the lj,µ<y).) 

(b) We have seen that r(d,µ) = r(µ) 1s independent of d • It is 

enough to show that T (ar(µ)) ~ T (ar(o)) • 
1,µ 1,µ 

We are using induction on IGI and O(u) • Consequently we may assume 

as in (3.1) that all primes dividing n divide O(u) • Thus for any 

proper divisor d of n 

implies that 

Let us consider the traces of the matrices 

X l (u) 
, \J 

= trT (u) = 
1 , ii 

.e-1 
1 

v=o 

\JV tr.f <,)n ] vs 

(*) . 

r, (u) ,µ 
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where for an element o E ~(z-J whe have denoted by tr.a 
J 

the trace of 

a with respect to the automorphism group generated by 

Adding up the equations over all µ we get 

.e-1 
tr.r;r(µ) I = I I tr.f (cJr/\) 

ii=o J ii \) J \)S 

= I (tr.f (z;) I T)'µ\)) 

\I 
J Vs µ 

= .e. tr.£ (lJ 
J 0 

.e-1 
as for \) * 0 I µ\) 

= 0 n . 
\)=O 

Thus we have 

.e-1 
tr.l,r(µ) I - 0 (mod l) . 

µ=o J 

Moreover, from(*) we have 

tr.r;r(o)d 
J 

for all and all 

0. : i; - z;J • 
J 

din , d * 1 • 

Recall that t 1 = O(j) mod n . Let us write the class sum of 
r(µ) 

a 

1n G : 

and 

C = 
µ 

a 

t ,-, 
L ar(µ)j\) 

v=o 

.e-1 
I 

-µ=o 
C 

µ Then we have: 

\ 

., 
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D D t -1 
-<--1 -<--1 1 < ) . " l-1 ( ) 

a(r;) . = \ C (r;) • \ \ tr 1J J = \ tr.r;r 1.1 • 0 (mod l) 
l 1.1 l l 

11
~

0
- J , 

1.1=0 1.1=0 v=o ~-

d a(z; ) "" 
.t-1 
l tr.z;dr(1.1) = l tr.r;r(o)d • 0 (mod l) , 

J J µ=o 

a(1) • 0 (mod£) • 

Thus in the embedding 

Zl<a> ---

the image of a is E O (mod£) • But we know by ([2), p. 379) that 

0 (a) R c 2'l <a> • Since we have (0 (a) ,£) -= 1 , it fallows that 

a• 0 (mod l) . Therefore, 

We have proved that 

Thus r(o) 
xd (u) = xd (a ) 

, 1-J , 1J 

Repeating this for all powers 

C = C for all µ • 
1-J 0 

for all d,µ. 

k 
u of u we have 

( k) ( r(o)k) f 11 d xd,µ u = xd,1.1 a or a ,1-J. 

Hence u ~ a 
r(o) and the proof is complete. 



- 14 -

REFERENCES 

' [1] C~ Polcino Milies ands. K. Sehgal, Torsion units in integral group 
rings of metacyclic groups, J. Number Theory 19 (1984), 103-114. 

[2] I. Reiner, Maximal orders, Academic Press, New York (1975). 

' [3] J. Ritter anct S. K. Sehgal, On a conjecture of Zassenhaus on 
torsion units in integral group rings, Math. Ann. 264 (1983), 
257 - 270. 

• [4] J. Ritter and S. K. Sehgal, Isomorphism of group rings, Arch. Math. 40 
(1983), 32 - 39. 

[5] J. P. Serre, Linear representations of finite groups, Graduate Texts 
in Mathematics, Vol.~' Springer, New York (1977). 

Universidade de Sao Paulo 
Sao Paulo, Brasil, 

Universitat Augsburg 
D-8900 Augsburg 
West Germany 

and 

University of Alberta 
Edmonton, Canada 



Tlt1\HJ\T.1t0!3 

DO 

nr:rJ\ H'r1V·1P.N'ro DE ~-17\ 'J'F.M/\ 'I'ICJ\ 

TI'I"JLOf. T'\JTH,l C'l\!')OS 

8001 - PLETClI, A. Local frr0ness of nrqfinitc qrouns. Sfio 
Paulo, IME-USP, 1980. l0p. 

8002 - PLETCI!, A. St.ronq cornnl~ten0.ss in nrofinitc q rounr;. 
Sao Paulo, I~E-USP, 1980. Bp. 

. 
8003 - CJ\HNIELLI, \·1.l\. & ALCANTARA, L.P. de. Transfini.te 

induction on ordinnl configurations. Sao Paulo, 
IME-USP, 1980. 22p. 

8004 - JONES RODRIGUES, A.R. Integ ral rcoresentations of 
ciclic o-qrouns. S~o Paulo, IME-USP, 1980. 13p. 

8005 - COP.HADJ~, M. & ALCANTARA, L.P. de. ·Notes on many -sorted 
svstems. S~o Paulo, IME-USP, 1980. /25/p. -----

8006 POLCINO MtLIES, F.C. & SEHGAL, S.K. FC-elernents in a . 
S~o Paulo, IME-USP, 1980. /10/p. 

8007 - CHEN, C.C. On the Ricci condit:1-on and minimal surfaces 
with constantlv. curved Gaus~ ma1,. s~o Paulo, ~~E-USP, 
1980. lOp. 

8008 - CHEN, C.C. Total curvature and tonoioqic~l structure of 
comolete minimal surfaces. Sao Paulo, _IME-USP, 1980. 
2lp. 

8-009 - CHEN, C.C. On the' image of the generalized Gauss man of 
a comp lete minimal surface in R4 . silo Paulo, nm-USP, 
1980. Sp . 

. 8110 -,JONES RODRIGUES, A.R. Units of ZCon. Sao Paulo, IME-USP, 

1981. 7p. 

,8111 - KOTAS, J. & COSTA, N.C.h. da. ProbleMs of modal and 
di~cussive log ics. sio Paulo, IME-USP, 1981. 35p. . -



r112 - DRITO, F'.n. t G0:1C"A!.VFS, D.I.. /I l0chn1s n~o ilS soc.i.1 ti VciS 1 --- ---·-·-- ----·-------~---·-
sir; tr.rr.:is c~i f rrc-r.ciu i !': no] j 1~o~iais !ior.10,0r.0or. (' classes 

------------------ -- - ---- - ··------· ---- -----·-• 
cc1raclC'ristic.:1s. Sao Paulo, IMF-CSP, 19tl •. 7y,. 

.P.113 - POLCI:10 ;'.ILIF.S, r.c. 
for!':". .:1 stibnroun rr. 

(n~o !")•HJir.c:ico) 

rroun rj.rCTs 1.-•?1osc torsion_ uni ts - ----------
S;io Pc1ulo, rrn-:-l;sp, lfCi. lv. 

.Bll-1 - C'lir:-:, ('.C. ln cJ0r.0nt~nEc;of of ral;:ir-i's thr.q!~>;s o~ 

b!=> l ..2E".:.0 rn hi _c_~ P i:_y~ s - s il.0 Pat~ le , HT-· l"SP , 1 C'I ~ 1 • Sn • 

F.115 ·- COS'I'l-, !1.C.l. da & l.LVES, E.I!. Pclations between nara-

consistc,r.t loaic c1r.d manv-v<1lucc. Jq_c:ic. Sao Patilo, 

H~E-USP, 19cl. Ep. 

\, 

.s11c· - C~STILI -A, ~.s.~.c. Or. Pr2vmusins~i's Sao Pau-

lo, _n-~F.-tJSI', 19~1. rn. 

P117 - CEE,', c.c.-· t GOFS, C.C. Decer.eiate r.inirrial___§_~_Ef_~ce_~in 
J I 

R'. Sao Paule, I:'.E..:.l'SP, 1981. 21n . 

. CJ.12 - ClS'l'ILI.l., r~ .s ./' .. C. Ir.~acers invcrs~ ~c1 e alcrnn'us anlica­

¥oes f~cl:.acas. Sao Pu.ulo, U·!E-PSP, 1~£1. llp . 

. 0119 - J'i.P.l-GC":/, Vl.LEJO, t .. J. f . E:::FL FILHO, r.. Ar infinite dirren­

sio1:al vcrsicr. o: I:c.rtoc•s' PYtersior: theorem. Sao Pau 

. 8120 

.. 
. 8121 '"" 

.8122 -

GC'~I('l r.vr:s, J. Z. Crou::,s rirws with solvable ur.i t ar0uos • 

Sao Paulo, !!':··CSP, 19~1 . 

Cl P'HF.LLI, v:. 'l' . • e /1.LC'l~:TA P.J,. I L .P. ce. Paraconsis t~r.t al------
aehras. SQO Paulo, IM.P.-USP I 19 21. -1 (.p • ---

Gom;ALVES, D. L. · ~:ilnotent actions. Sao Pau~o, IME-USP, 

19~1. lOp • 

. 8123 - COELIIO, S.P. Groun rin'1s with units of bourtdcd exnonent 

over th(> center. Sio Paulo, IME-USP, 1981. 25p. 

J 



8124 - PARMENTER, M.M. & POLCINO MILIES, F.C. A note on isomor-
phic q roun rings. Sao ·Paulo, IME-USP, 1981. 4n. 

8125 - MERKLEN GOLOSCIIMIOT, H.A. Hcrediturv alqcbras with 
maximum snectra are of finite ty~!· Sia Paulo, 
IM[-USP, 1981. lOp. 

8126 - POLCINO MILIES, F.C. Units of qroun rinqs: a short . survey 
Sia Paulo, !ME-USP, 1981. 32a. 

81 2 7 - CHE :1 , C . C • &· GA C KS TATTER , F • E 1 1 i o t i c a n d h voe re 1 l i n ti c 
functions and comolete minimal surfaies with handles. 
Sao Paulo, IME-USP, 1981. 140. 

8128 - POLCINO MILIES, F.C. A g lance at the early history of 
grouo rings. Sao · Paulo, !ME-USP, 1981. 220-. 

8129 - FERRER SANTOS, W.R. Reductive actions of algebraic gro~~~ 
. 0 n a ff i n e Va r i e t ; e s • . s a O pa u 1 0 • I ME - us p , l 9 81 . 5 2 o_ ~-· 

8130 - COSTA, N.C.A. da. The ohiloso~hical imoort of naraconsis-
tent logL~- Sao Paulo, IME-USP, 1981. 260. 

8131 - GON~rLVES, D.L. Generalized classes of arouos, soaces 
c-ni111otent and "the Hurewicz theorem". Sao Paulo, 
I II. E - U S P , l 9 8 1 . _ 3 0 o • 

8132 - COSTA, N.C.A. da & MORTENSEN, Chris. Notes on the theory 
of variable binding term ooerators. Sia Paulo, IME-USP, 
1981. l8p. 

8133 - MERKLEN GOLDSCHMIDT, H.A. Homo genes l -hereditary algebras 
with maximum snectra. Sio Paulo, !ME-USP, 1981. 32p. 

8134 - PERES!, L.A. A note . on semiorime qeneralized alternative 
alqebras. Sao Paulo, IME-USP, 1981. lOp. 

8135 - MIRAGLIA NET0 1 F. On the nreservation of elementarv equi­
valence and e'Tlheddin<J bv filtrPd nowers and struc!~~I 
of ~table continuous functions. Sio Paulo, IME-USP, 

-1 · · 



8136 - FJGIJEJllE!lO, r..V.!L C:1ta~tronhc theor y : some p,loh:11 theor y 

a full nro0f. S?io P:rnlo, I'IE-1JSP,. 1981. ~Hp. 

8237 - CO:-,TA, lLC.F. On the dcriv:1t.ions of r:-imctic :1l~chr:is. Sao 

Paulo, I~!!~-IJSP, 1982. 17p. 

8238 - .-FIGUEI!l::90, G.V.il. de. ,\ shorter T)roof of the Thom-Zccm:rn 

glob:il theorem for c:1t.1stro n hcs of cod -. S. Sao Paulo, 

I: tE-lJ~P. 1932. 7p. 

823!) - ' 1;:J.')'~'.1, J.·t. : L '.ic Cf111:itinn!'; :in ,.1 Lie ;i1°.chra~:: :. ~1c intr -1n­

s it i v P. c ·I. s c • · Sao ? a ti lo , !' E: - 'I~!' , ] fl 8 2 . '17 p • 

8240 GOES, C.C. Some resu)ts ahout ~inh1c1l imr1crsinns havino flat 

norrna] hund]e. Sao Paulo, P.1E-USP, ElR2. :i7p. 

8241 - FERRER SN-JTOS, l'l.R. C:ohonnlo~v of cornoclu]es T.1. ~ao Paulo, 

HfE-llSP, 19R2. 15p. · 

, 

8242 - SOUZA, V.H.0. Classification of closed sets and diffeos of 

one-dimensional manif dds. Sao Paulo, DtE-USP, 1982. lSp. 

8243 - GOES, C.C. The stabilit•, of r.-inimal cones of codirnension 

. q reater t!i2.n one tn Rn. Sao Paulo, IME-USP, 1982. 27p. 

8244 - PEFESI, L.A. nn automorn~isrs of rrc~P.tic alCTehras. Sao 

Paulo, 11~-US!' , 1 ~ 82. 2 7n. 

824S -. POLCINO :,IILIES, r-.r.. f1 SEJ!f.AL, S.K. Torsinn units in i.ntc-

p, ral p rour1 rinr.s of mC'tacvclic group s. S~o Paulo, DfE-lJSP, 

' 1982. 18p. 

l 
8246 - GON<;AT~VES, ~T.?.. Free suharouns of units in CTr0un rinCTs. Sao• 

Paulo, IMF.:- USP, 1 q 82. nr. 

8247 - VELOSO, J .M.!1. New ClilSSC'S of intr,msitivo. r;ir.•')lc I.if" ns .. nc.o-

groun~. S~o Paulo, . r~~-USP, 1982. Rp. 



• 

B?l\8 - CHE::, C.C. 

surfaces. 

The __9 encra1 i zed curvilture cl 1 i nses_ and__E. i_.!1_i_r.1 ~ 
Sio Paulo, IME-USP, l8U2. lOp. 

I .. , 
C-0 ST(\ , R • C . F . . ;9 n · · th £._ d ~ r i _vat i on a 1 q cur a 0 f __ z_y_g O t i C 

f o r p o 1 y p 1 o i d y •,·1 i t Ii 1--a_u l t i p 1 c a l l c 1 e s . ---- ------- - ------ - - -..- --------1922. 24p. 

83~0 rree subC'rouns in tile 9rouo ()f uni ts of --- - -- "- - _____ __,_ __ _ -~ r OU o r i n C! c; o Ver n 1 CJ c b r i1 i c i n !. c 9 c rs . Sao r1 ,: u l o , l : 1 [ - US r· , 
--- ------ - -- - - -·- - -l O C' 'J 

.., u..) • 3p • 

8351 l·IAilD[L, J'.... i GO::~Al\'[S, J.Z. free k-tri:1-les in 1ine:ar crour:,s. ------~- .. - --SaCl Paulo, J:IE-U'.'.;P, 1983. 7p. 

8 3 5 2 - C R I T O , F • G . !3 • .A. r c 11 a r I: 0 n_ c l o s e r, n i n i n i1 l ~1 y 1 ~ r s__l!__r f a c ~ o f s Jj w i t h s C C (! n d f u n d a n e n t a l f C r n O f C O n s t, C r. t 1 2 n G t il • s a C ------ - - - -----------Paulo, 11:c-usr, 192.3. 12p. 

8353 - KIIHL, J.C.S. U-structurcs and sohere bundles. Sao Paulo, IME-US 0 , . 1983. 8p. 

8154 - COSTA, R.C.F. On genetic alcebras with orescribed deriva-tions. S~o Yaulo, IME-USP, 1983. ?3p. 
" 

8355 - SALVITTI, R. Inteqrabilidade das distribuicoes _E.adas nor ~ubal~~bras ce Lie de codinensao finita nc ghl~~_L ' S~o Paulo, I~E-US~, 1983. 4p. 

8356 - MA:-lDEL, A. & GOU~ALVES, J.Z. Construction of _open sets _Q_f f re e k - T u n 1 e s O f ma t r i C e s . s a O p a u l O I H~ [ - u s p , ' 1 9 8 3 . . -- -- .. 

8357 - BRITO, F.G.B. A remark on rnini~al foliations of codinen­sion two. Sio Paulo, IHE-USP, 1983. 24p. 

8358 -
, 

G O N ~ A L V E S • J • Z • r re c 9 r o u n s i n s u b n o r r., a l s u__!)_ S ~ u p s _a_~ _i~ residual nil □ otence of th_£_____.9rouo of units of q _!:_ Q..~_ rin.512_. Sic Paulo, IHE-USP, 1983. 9p. 



: 8359 - BT:LOQU[, ,T ./\. Mod11lt1;. of ~1·,1hi U tv for v.rctnr finlds on 

I 

3-mM,i folclr;. ('-
d<]O Paulo, lMf:-USP, 19133. •10p. 

8360 GOtl';ALV!:S, J.Z. Some r~rou~1:; not ~u'!:,norm,11 in the groun 

of unitf-; of its in1t:?rrc1l r~roun rJ.nt3. Sao Paulo, IME-

US P , 19 H 3 • op . 

8361 - GOES, C.C. & SIMOES, P.A.~. Imcrsoe~ rnini~as nos csnagos 

h5nr.rhol'.~_c { ,. • Sao Pa~1lo, Tl~E:-US?,' 19:33. lSp. 

U:i 6 2 - GIA>! BRUl!O, A.; ·~!:!:SSO, P. t, POLCIUO ~tr LI[S, F. C. Deriva-

tions with in\•e!"tj'hlc values in rin .s \-:it'!l involution. 

S~o Paulo, IME-USP, 1984. 12p. 

8 4 6 3 - FERRER SANTOS , W. F . A note c n a ff i n e au Cl ti en ts,. Sao Pa u -

lo, IME-USP, 1984. 60. 
\ 

8464 - GOtlCr'!.LVES, J.Z. Frcc-su~ __ grouris and the residual nilnoten­

cc_of __ the gr0U'l { 0f _units of modul.J.r _anc_p~adi_£_9rouo 

rings. Sao Paulo, · I::E-USP, 1984. 12n. 
- ~ ---

8465 - GOilC,\L\'ES, D.L. Fixed ooints of s1-fibrations. Sao Peulo, 

IME-USP, 1924. 180. 

8466 - RODRIGUES, A.A.M. Contact and equiv~lence of submanifolds 

cf . ho~ogenous soaces. S~o Paulo, !ME-USP, 1984. 15p. 

• 

8467 \ - LOUREN~O, M.l. A projective limit reor~sentation of (OF() · 

soaccs with the anoroximation property. Sao Paulo, Ifi:E-

USP, 1984 . . 20p. 

8468 - FOR::ARI, S. Total absolute curvature of surfaces vii th boun• 

dary. Sao Paulo, !ME-USP, 1984. 25p. 

8469 - BRITO, F.G.B. & WALCZAK, P.G. Totally scodesic foliati~ns 

',,Ji th i n t Cs r J 1 n Orr. d 1 bun d l es . s a O pa~ 1 0 ' I : 1 E - us p , 1 ~I GA,:·. 

6p. 

8470 - LA~GEVIN, R. & POSSANI, C. 0uase-folheac6ei e · inteqrais J 
de curvatura no nlano. Sao eau1o, IME-USP, 1984. 26p. ' 

'T' 



8471 - OLlVEIRA, M.E.G.G. de Non-orientable minimal surfaces in 
RN. Sao Paulo, IME-USP, 1984. 41p. 

8472 - PERES!, L.A. On baric al gebras with prescribed automor­
phisms. Sao Paulo, lME-USP, 1984. 42p. 

8473 - MIRAGLIA NETO, F. & ROCHA FJLHO, G.C. The measurability o· 
Riemann integrabl~ functions with values in Banach soact 
and applications. Sao Paulo, lME-USP, 1984. 27p. 

8474 MERKLEN . GOLDSCHMIDT, H.A. Artin algebras wich are equiva-
lent to a hereditary al gebra modulo oreorojectives. 
Sao Paulo, IME-USP, 1984. 38p. 

8475 - GOES, C.C. & SIMOES, P.A.Q. The generalized Gauss map of 
minimal surfaces in H3 and.H4. Sia Paulo, IME-USP, 
1984. 16p. 

· 8476 ·- GONCALVES, J.Z. Normal and subnormal subgroups in the 
group of units of a grou p rin gs. ·sao Paulo, IME-USP, 
1984. l3p. 

8477 -- ARAGONA VALLEJO, A.J. On existence theorems for- the a 
operator on generalized differential forms. Sao Pau­
lo, IME-·USP, 1985. 23p. 

8478 ·- POLCINO MILIES, C.; RITTER, J. & SEHGAL, S.K. On a conjec­ture of Zassenhaus on torsion units in integral grou p 
rings II. Sio~Paulo, IME-USP, 1985. 14p. 

• 




