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Dear Dr. de 4o0lff, 2018197 Jasd

I have.;just zgeelived a letter from Allen explaining tue
contents of his book and I expect in tne near future to sit
down and work out, somewhalt in detail, the plans of ocur book.
Part of it can provably be translated from a Norwegian book,
which it has Just been decided tnat my colleague Professor
Guldverg and I shall write for the use of our students. OQther
parts qfiotle’book- by you and me, however, would have {o be
worxed out afresh, and on more advanced lines.

Zven witnout naving yet seittled the question of the detailed
programme of our book, you may of course start work, because
there are certain parts of it which we know ought to be included
and for which you woula have to take the responsivility. I anm
thinking in particular of a chapter on integral equations and
anctner chapter on XNon-linear Difference and Differential
Equations. Particularly the latter topic 1s exceedingly
lmportant from the economic point of view. The type of non-
linear equations that occurs most frequently is the one where
procduct terms of pairs of variables (but not second power terms)
occur, the product terms expressing the value: prices times,
4 quantity of a certain commodity. Examples of this type of
equations oan easily be found. Tinbergen will be able to tell
you about some of his problems leading to equations of the type
considered. ZEnclosed you will find another example of the same
sort, 1.e. equations ensuing from problems discussed in Namur
between Koopmans, Tinbergen and me., The line of attaek of
these equations would be to try and find out what can be suid
in general abouv the character of the solutions. The more
deneralities that can be formulated the better. If the tneory
is to be really interesting, 1t would have not only to be a
simple numerical process of [iading an approxlmation to the
golutlon in a case where tihe cuvefficicnts have xiven numerical



O0f course the wrole question of non-linear difference
and differcntial equations is a vast tople, and an attempt
would have to De made to single oubt those fundamentals that
appear the most interesting from our point of view. You
would, of course, have to get somewhat acquainted with the
literature. It would perhaps be a good plan if you were to
look through bibliographical periodicals, such as tie "Fort-
schritteder Matematik",

It would be most useful I think to concentrate on the
non-linear equations first and taxe the integral equations
later.

. ‘: L:L Teuodty W \..[ RSt
In your analysis I think you should imoimde all you need
" about the determinants, matrices, linear transformations,
quadratie forms (definite forms, Hermitiéﬁitorws, -et07).
.Su aaB“udth'E‘ ja 8330

Please drop me a word and let me know whethefizthis

suggestion meets with your approval.

Best regards, rloe 20 .wd Txed
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26th October 1935.

Zr. R. de .olff, i
2de Teliedwarstraat 17+*,
amsterdam (C).

My dear de .olff,

Thank you for yours of October loth.

I am writinz to Colorado regarding ;our request to have
Zconometrica as soon as possible.

I have also forwarded your subscription for Nordisk Tids-
xrift for Teknisk Ukonomi to the ofrice of that periocuileal.

I have notlieced your change of address.

I agree with you that Noérlund's book on the calculus of
differ=nces is an excellent and useful book. I have myselfl used
it gquite s lot. I think you ought to look up my doctorial disser-
tation wnere I go intc certain aspects of tkhis topic. Ifs title
is "sur les semi-invariants et moments employees dans 1l'etude
des éistribution statisque." Skrifter utgitt av Den Horske
videnskaps akxademi 1 Oslo. II Hist.Filos. Klasse 1926. No.3.

dith vest regards,

Sincerely Yours,
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CaLCe
14th Decerber 193b6.

Near ¥r. de Yolff, :
I talked *+c a ran *he e*her day who suggested an

idea about non-linear differential equst*ions. In the

theory of atomic functions, for instance developed by

Har+tree and others,use ig mgde Of an iterative process

which coneists in first finding the solution of the
equation obtasined by leaving out non-linear +erms.

May be this technicue can pe applied aleo *to the type

of non-linear equa*ions we meet in economics.
vi+h bes* wichee for Christzas and t+he New Year,
Cerdially Yours

Ragrar Prisch,

Ragahr Friech

°1ewda‘svelcn 98, Qbho. ‘
? ; 1 Ppofescor R. de 7olff,

- pde Leliedwurstraat 1'7'II

-~ [

ALOT=HDAE (C),
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Trhank you for yours of December 13th. I wus much Interestec

to near ‘aboul your solution  of . the difference eguation. Of

course from the hints you mexe it is difficult to say whether

your resulus will de suitable for Eeconcmetrica or not.

In your propositicn (1) I taeke it that the symbol. . 1s an

operatgr meaning a displacement of one unit in the argument of
tre function “written arter the operator. The aj) considered

gs tunctions of /. are also operators I tuke 1it, hence also the
determinant D. The expression D¢y = Dfx(x) is consequently not
tre function ¢x(for some value of its argument x}, bdbut a linear
combination of @k for different values of the argument, In
other words, it is only the left member of one single difference
equation now involving the single tfunction fx(x). It is,
therefore, not yet tie "solutlon” in #i(x). But of course it
mey still be of sonsiderable interest becasuse the new equation
may be easler to solve. In essence I think the treorem is
equivalent to the well known ract that a system of difference
equations may be replaced by one single difference equation of

s much hisrer order. I thimk you stould bring this connection
out so a8 not to present this theorem as fundamentally novel.
The form you have given to the theorem 1ls interesting. You
should look up tite literature to see whether this same form has
been presented berfore. In view of tie obvious aralogy to the
solubtion of an ordilnary system of linear equationg {not symbolic
equations), it would be surprising 1f this theorem 822 Rot alread;
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i =y ‘f,-;.. oo \ K Ny
unee uvue astove theorsm ig established, I can see that

conclusions of the formg whi
b dramm. kich you 1list under 2, 3, 4 & 5 may

) I suggest that you try to formulate bhe w:ole of this in
a very condenseaq, but nevertheless entirely exact form us;n
a telegram style, but all tpe same s precise one. (Do ¢
gnqﬁ Landau’s.sgallWOOOk on tre Theory of umbers® Ityg:
;bégiﬁgeigeeiggéﬁ)OIutflegram.style presentation, but yet
N torati Y exs méke ;ﬁviﬂg wrltten such a paper, look up the
e aoa T}en g n‘I‘t': vhat the results are not already to
P suibaﬁle ;0" 3 €@ the peper and I will see wiether it

+ 0 Leonometrica, Pleuse write tke papgr in En.:lish

Nand 1,, .
acod luck teo you, s ) .:
irorsrcor Tinberp .~ J ',ind blease give my bdest regards to
oo Cobol winbergen when you see Liim.

W
¢

VL L p v
236 regards,

~~ . Yours cincerely,



