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- OB].ECT AND MATERIAL FIGENFUNCTIONS — Con'L.

ol aplacian ec;e'»famcﬁo'hs We calculate the meeded value o f

a'ho/ mevral ‘networks:.. 4 '
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#ere, L): és dayer &, i=0...3 over which Zhe

associated sguaved densidy musét be imte -
?'Vafecll c.e., D= Uef‘, L., Noromalization
of tbhe o'ri?c"nal o/@»n.r«:-!, values m:/a; (s Mow

achiceved 67 c/:n‘a/:n7 2hem 67 -'3—,_‘3 \} n/ies 2

{2..+l)’Y ( N “/ID;) (2:,+l)’7' 32. Va T2 Y

The a;o/naxz'maz‘e values ave })'rovic/?e/ cn Zhe
table om the p

revious page. 7o determine the
value of [[+]| of Zhe ?voéaézlc'éy ole'ns'c‘z‘7 function

afier movmalization

; ome mus? co'n./ma"e the value of

(ffr_r S_Q_ (normalized.. quer_ den s:‘z‘ie:)zo[a) "2'
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.%}:Z:c:::nezzz_zf:tiiiojs We ca [cula{'e {his ‘Va]u L ‘hre'rely
£o check whether we have imdeed

Con Structed Zhe alefn.rc’fz_ f’u'n ctcsr with noevra B

o [l =(s5 [ Sq, (Viwzi)?da + Lo, (VaVierin) 2 o a
"'.f.n_z (15Nios7in ) da "'I.t:.a (Y7 Yiosin) Za/a])‘h

= s ( 105 (35 7+57+3-7+35) 12
®ern = (7@'5 1)

"o- 3-5-7
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Instead of Using a uniform
=(/?I egaidirz‘a'ni s?qciw} between
all consecutive T-lime inter-
i TP IR R0
cam also use a-rL»‘t"-raw—J, 72;~Va1ue.r)
wheve Ro=0, R = 45, R, = R,+4,,...
The _-E;_::wve above shetches 2his 39-&&7&1:2«{:0”:
A.?i?il’ is defimecd by Riamnod R:yy , wheve ai=Riy-R:;
R; és 2be number of points im Zhis /4797,‘ an ol Zhe
layer domain £); has the area ai . For D=L we obtain:
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__L_Qy ers £); with areas Q;.
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'_L_'_:.?Zacéa-n ec‘?f_'t_z_fawczliou.r £ Ef_r.r Ezz._..ol (’D’ (?:-o»,z“ 72£2))

and neural metwerks:, .
L
¥ (?i-ﬂz_?" ")

=t - m:* )'/z
_(2.“. 2(_:6 77'(?,:+;"-i’,:z)

:( S I n:® )'/;. S (2"'" 2 \y,
272 é=0 "R, Z-R;? 92 £=0 R:s2-R;2 i
@

(We can apply this formula #e6 the values of Zhe
last example, wheve .7.':4") n; =% and Rip,-R;
= VZ/4 , €=0...3, The values of 7\’;4-?"' c‘j where
R; = iYZ/4, i=0...4, a~e '8 ,3/9,%8 and g for
é=0,1,2 and 3, vespectively. Thus, one obtains
LU=t v;/u,,,).(lg A+ 3+ YU+ %)) 2 =

= (VE/(Z#)"(IZ8 A 1+V3tys+ 7)) )R =
=(VZltzm))-( 128 - -}Z—f.—- | R

=(VZltzm)- 8VZ - 4 Nuzios ="377.2"'v,'°—';. )

The most ge'nea—ql case , for

the D-~dimensional seéting,

és descussed mext, see left

_-F_ig__a_wf.#evel the "Zotal mor-

I malized ui-space olomacn Sk

@ s a D-ball weith radius VEJ and the crcle =
vidual Agyg: hypgq-yglu’"e; ave called v;, asso-
ciated with £he layer domain L), Agai'h} 7

demnctes 2he number of ;uo.«."nz‘s ‘e? (m Zayer Z .
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‘Qplacianefgshfuwcl‘fohs The ”'”"Value -Pov the 39-

angl meyral metwerks:...

neral j“di')‘n@‘h:&'o‘hal demain £S:

| L= (m S e et o )
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= (i i ol (maZuejiau )™

B I -1 zz iy
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#e'rel V(.ﬂ,.ﬂ.) is the hype'rVolu'me of the D-ball
with vadius W} V: és Zhe layer hypervolume of
layer domain LD: , where Zhe layer hypervolume
s Zhe differemce between 2he D-ball with
radius Z);.,., ano 2he D-ball wethradias 72;,(.’.9.,
o (R 2-R:%). The coefficient Cpis given as
cp = W212))- 22 Lo D=2, 6 and cy= 222 Y(D25) 7>
for D=1,3 5 .. )see p.l4 (61412023). Thus,we
must ddivide a _?—f’ye»n O[er‘hsfi‘! fu’hch(.'O'h de -
feimned over he D-ball with radius Bij_fée
value of ”'”-Q. ) derived above, to cbtain Zhe

neecled ’novonah'zeo[ ?voéaln‘/{z‘; 0[87:::'{'7 -Fu'nci-io’n.

(Agac'.'n, wWe can comsider 2he values T=4 mi=%, D=2
and R;=iV2/%,:=0..4.
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'Laplacmn ecjmfuncfuus Whemn eValua{—un} t‘lneagen eral

and newral netweorks:..

-Fo-r'mula For Lhes case, we ebtacin:

- ; 16 Ya.
”'ll.n_, B (2 =0 (1) V2/4)3- (J‘/fr)‘)
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= tos = ios i 1o

Of sPeciaZ imterest is Zhe case of uuzfcron,_e?u:c/:szfani:
Spacing of Zhe f(),;-wzlues, i.e., the case where (/3,;=£V5/I,

Sne oéz‘a.c")rs.’

=0, L. For 2his [ﬁ})ov:‘awf sfeczaz case,

-} net i
” ”_ﬂ_ €3 .1)3/? ( i=o P,;.“’w"ﬂia) e
S e e
0% | Zo (Gmma)o=ovmap
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I Z-1 e Tt 1,
cp D4 (25=° (v3/x)®  (:+1)2 -2 )
i i 122 ( Z-I" n; % )1/1

.7)3/‘*. DI i=o (i*l)m—'i""

)3/1 ( ST {¢+”m_‘:a )olz ;

( When using Zhe values L=% m =4, 3:2 and R;=c V24,
120.4,me obtuin Mgz 12 (3.2, ritbe ) o5
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