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I, INTRODUCTION AND SumMMArY o Risuris

It is of considerable interest, both for theorctical purposes and for the
applications, to obtain information about the location of the cigenvalues and
eigenvectors of a matrix. There is an exteasive literature on the location of
the eigenvalues. (Sce, for example, the survey by Houscholder [11).) Somc-
what less is known nbout the location of cigenvectors.

One important result is the Perron theorem which states thal a positive
matrix has a positive eigenvector belonging o a positive cigenvatue (Perron
{17); - Frobenius [6, 7]). This has given risc lo o considerable litera{ure
(sec Brauer [4], Sencta [20]). Of course, many thcoicius on the eftect of
pet(mbauons give information on the cigenvectors of a matrix close to a
given .rix (Kato [14)).

Many sesults on the cigenvalues .uu{ cigcnvectors of maltrices can be
extended (o infinite-dimensional spaces. We may meation, for example,
the Jentzsch theorem on integral operators with positive keenel [12], and its
generalizations. (Sce Ostrowski {16}, Krein and Rutman [15].)

In this paper we present several results on the location ol the eigenvatucs
aud cigenvectors of complex matrices, together with some extensions to
infinite-dimensional sequence spaces. FFor example, we can obtain a result
of the form (Theorem 12):

Let C = (C,.), 0 <, k < N, be a matrix such that
C{k = exp(ion.), Fige - 0' - 0,-‘. ";: w,

* At the time of Mark Gurari's death on May 8, 1952, hc was in (he Depactinent of
Theoretical Physics at the University of Liverpool. A manuscript in Gersman on the above
subject was found amoug his papers. We have prepared this papere from his imanuscripl,
exlended and simplificd some resulis, and.put the materinl in selation 1o other published
work, In the manuscript the author refers to a unicuencss theorem sekaled to Theorens 12,
and to nnalogs for infegral equations. Unfortvanicly, these resulls are apparently lost,
Paul C, Rosenhloont, Department of Mathematics, Teavhers College, Columbia University,
New York, New York 10027,
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Urooklys, N. Y,

Prof, & Mrs, Pesoch Bezalel &
Sara Rifka Roseablosm

S01 W, J20th %t,

Apt, SI2

Moy Yeork, N, Y, 10027

Greeting and Blessing:

Firgt of all, { want to thank you, dear Dr. Rosenhlosm, cnce again
for yeur effort and attentisn and love which you put into the work of pre-
paring the manuseript of my late brother of biessed memory, for publica-
tion, Althoogh the subject matier is not directly in my ficld, it is quite
obvious to me how much effort and devotion you have given this matter,

I want to thank you also in anticipation of your continucd efforts in this
matter, so asg te have it publshed in the proper manner and medium,
since it is in your sphere,

1 take this opporiunity o acknowledge receipt of Mrs, Roscnbloom's
letter of the 3rd of Teves and previous carrespondence, 1 will remoinber
you all in prayer for the {ulfiliment of your hearts! desives for good in
accordauce to the conients of the letter, abnove atl for geed health, physica
1y and spiritually, snd to have true Yiddish Nachayg from al) your children,
and 1o receive it {n happy clrcumsiances,

The Zechus of yrve acavities in genersl, and espesintly in bebalf

of those coniny from vekind the Iron Curtain in particalay, will sursly
stand you and all yours in good stead,

with messing.'w\gj)w\ep,ﬂ)am

.8, Asldo not know if you have retained a copy of the manuseript, |
have requested to gend it to you,
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U. S. DEPARTMENT OF JUSTICE
IMMIGRATION AND NATURALIZATION SERVICK No.‘..m.‘.mmm...

CERTIFICATE OF ARRIVAL 497404

T HEREBY CERTIFY that the immigration records show that the alien named below arrived at the
port, on the date, and in the manner shown, and was lawfully admitted to the United States of Amer-
ica for permanent residence.

Name: Chana Schneerson
Port of entry: Tovw !°rk. 5T
Date: June 16, 1947
Manner of arrival; 88 Mmuretania

... 1 FURTHER CERTIFY that this certificate of arrival is issued under authority of, and in conformity
with, the g:ovhhns of the Nationality Act of 1940 (Pub., No. 853, 76th Cong.), solely for the use of
the alien herein named and only for naturalization purposes. -

IN WrTNEss WHEREOF, this certificate of arrival is issued.. Septesber 12, 1947. .. . . . .

Form N-215
Edition February, 1943

PRYR MmN DRI 5% rwn 10 MY O 3 TTTYen 20K mnvbw bw amvn
ST MYRY by YT ORDIART X0A
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