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onl)' in large cl'ystals, anel exclusively aftel' the colourless minerals. 
In the aegil'inenephelinesyeniteporphyries from Olivenfontein (145), 

which are very l'ich in nepheline, the first cl'ystallizeel mineral is 
the apatite; it was followed by small crystals of nepheline and 
sodalite, still later by largel' crystnls of perforated nepheline, sodalite 
and felspar, simultaneonsly with tlle encloserl small needies of 
aegirine; finally the pcl'foratecl aegirines coulcl still ~ be formeel in 
large crysta[s. 

Oll account of the tardy crystallization of tlle larger crystals the 
order of suecession of the crystallizations can be studied more easily 
in these rocks than in theil' normalgrained equivalents. 

The sieve stl'uctUl'es elescriberl above, can be distinguished from 
those of the contactl'ocks and crystalline schists by the occurrence 
of exelnsively ieliomol'phic or l'ounded inclusions, according to theil' 
l'elative age. From the real- phenocl'ysts of the porphYl'ic rocks the 
lal'gel' crystals hel'e descl'ibed differ in this respect that. the .inclllsions 
are not mngecl aftel' the laws of cl'ystallizalioll of the enclosing 
cl'ystal. 

As tbe pel'forated crystals usually show a ped'ectly idiomol'phie form, 
we see that the rule according tn which the relative age of the 
cl')'stals in igneous l'ocks is proportional to theÏl' icliomorphism, does 
not hold gooel here. 

Mathematics. - "An eajtension of the inte,qml theo1'em of FOUlUl<1R." 
By Mr. J. DRos'm. (Communicated by Prof. J. C. KLUYVER). 

(Communicatcd in lhe meeting of September 30, 1911). 

As is known, fol' an extensive class of fUllctions f(x) the equation 
00 b 

.tt,v) = flaf~ (,IJ, y, a) f(y) dy 

o a 

becomes au identity in x, if we pui b = - Cl, = 00 ancl 11' e.p, y, ct) = 
= cos a (.'IJ--Y) ; ill this way we fincl the illtegra.l theorem of Founum 
whiclt can be regal'clecl as a limiting case of the series of FOUHIER. 

In the theol'y of tlle integl'al eql1afions fhL13ER'l' t"[,ncl SClIlIIIDT have 
pl'ovec1 c1evelopmellts in series of whieh those of FOURIER are special 
Cfises. 'rhe followillg is a theol'em whieh is in sneh a manner an 
extension of the integ'l'al lheol'em of FOUHUlR. 

Le(. J((x,y) be a continuolIs symmetl'ical kemel, ({ll (:v), ... , (pv (.IJ), ... 
n complete system of normali7.ecl ol'thogonal fllllctions of that kemel 
and belonging to HlO limits of iniegration (( anel b, anel )'1" •• , ) J, ••• 

the eOl'l'esponc1ing 1'oo(.s ("Eigenwerle"). 
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As 
b 

](~) (,v, y) J ](.v, 6) ](6, y) d§ 

a 
we find 

\ b 

IX) J '» rp,(.v) rp,(y) 
](2) (.v, y) = :2(po (y) 1(2) (tU, z) (P, (z) dz = :2 2 

,=1 "=J l, 

and there is with given [IJ and positive E sneh a nnmbel' that fOt' 

17, greater than th at nnmber and a ~ y ~ b we have 

lI+m ICP'('V) CPY(Y)I :2 n <8. 
y=n ;L-

If q ~ 0, then as a matter of course 

71lm Irpv(.v) ;J(Y)j < f. 
y=n IlJI~+q 

IJ et cf> ° a,nd .q((() be sneh a fllnction of a, that fol' a ~ ° we have 

besides 

\g(a) I ~ 1VI and I:~~al ~ N, 

(p(a) 
J~I+ada=Aj 
o 

then we find 

9 (j)"I~+q) I 
I-~--'----=-+:, '5:. N 

Ci,"I~+qy 0 -

and consequently the series 

~ .e; CÎ.yt:+IJ) Q" 

'IJ' (,v, y, a) =......, qh(.v) rp"(y) , li,"I(-+q)O 
"=\ Aa l+o 

converges absolutely al1d fol' constant [V uniformly in (y, a). 80 if 
f(y) is a continuo us fnnction of y and if m > 0, Ive {iud: 

m ~ b 111 g(_L_t_) 
f "t r. IX) \ r: rl lvi (2+1J)ó' . !l,,!2+q 

dJ ~(tu,y,a)f(!J)d!J = ~t"({V0 (p"(y).t{y)d.1J J - A • a1+a' da 
o a a 0 

and therefore 
111 b b 

I Jd{lfJ(aJ y,a) jlJJ) dy - v~?"('v:fPYC~)f{Y)dYI 
o a a 
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I i~ ( J,nlJ." IC2+If)à 9 CJ."I:+q) d) (')fb ().f{ ) d (1) 
~ A a1+a = 1 J 1 - . ---,- a (p" tV (p" Y J \V Y, 
;=1 0 a 

jf both SUIDS appeUl~ing here convel'ge. If we put 
a 

{3 = 1.1.;12+1' 
we fintI. 

m 

1i."/2+q 
Let p now be an integer, saLisfying 1he condition 

1 + (2+q) (J~p < (2+q) ö + 2 .... (2) 
We find then, if 

b 

ft tc ) = JJ((P)(il;'Y) h(y) dy 

n 
anc! !te!!) is continuous, 

b IJ b 

fp;(y) 1(,11) dy = J(P;(Y) dy JJ(jJ)(Y.S} h@ ds 
a a. a 

b b b 

frt@ d(S).fJ((fJ)(y,S) ({J"(Y) dy = ),~ jit{S) (f'"(Sj ds 
a a a 

n,1\C1 so the seconcl membér of (1) is eqllat Ol' smaller than 

~ I, jvI à / ~''+ 'rJ (fliIJ)f(f';(g lt(g) dg I (1)·1 smallest 1)·;1) 
"=1 Arl'm IJ.;}J - IJ 

b b 

:s; 'I 1
1 

('+)' i! fK(a;,y) q'{~) clyfp;@ hl~) dgl· - .il(fmo J. /J- 2 '1 0 - 1 ;=1 • • 
a n 

rrlle sum appeming here COllVel'ges aecorcling io ~ 2 of ScnUIID'l"S 

paper on illtegl'a,1 equa,(,ions in the Matl!. AnlJ. vol. 63, whilsL from 
the givcn suppositions about f(i!) followR that tlte sum in 1ho firs!. 
me\1lbcl' 01' (1) is cqlHtl (0 f(.1:). Fol' 1;111, 1/1, = 00 foHows therefol'e 
out of (1) 



- 5 -

( 390 ) 

ct) b 

fttv) --.fd1tfJ(iV,y,a) Jry) dy . • • . • • (3)-
() a 

Fl'om (2) follows that the smallest value of p is two. If we take 
e.g. q=O, ó= t,g(a)=sin,2a, then .1lf=1: N <V.it' and 

'" 

J
Sin~ a 

A = 0.3/2 do. = V;e. 
o 

If thel'efol'e f(x) is a eontinuolls fllnction in x, fol' which the 
integral equation of the thst kind 

b 

Jr.'/]) = JK(2)(X,y) h(y) dy 

a 

has a continuous solution h(y) , then (3) hoIds jf we put 
1 <Xl sin~ (afl.}) 

tfJ (x, y, a) := - :2 (P, ({IJ) (P, (y) 1 ),,1 --3- . 

VJr"= 1 0./2 

If however we put q = 0, 0 = 1, g (a) = sin~ a, then .1lf = IV = 1 
allli 

'" 

JSin2 a Jr: 
A= --da=-

a~ 2 
o 

and therefol'e 

whilst P = 3. 
It is easy to see that aftel' a choice of q and 0 we can al ways 

suffice by taking 
1+, 

g (a) = (sin 2 o.) 2 , 

or also, if l' is an integer and 

Anothel' example is 

1 + 0 ~ r < 2 + 0, 

g(a) = sin" a. 

which is found for q = 0 and d' = 1, if we take 

a1+ 
g(a}=--. 
. 1+0.

'
+" 


