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MEASURES OF DISTANCE FROM A RANDOMLY LOCATED POINT
TO NEIGHBORING LATTICE POINTS FOR
RECTANGULAR AND HEXAGONAL POINT LATTICES

by

Michael F. Dacey
Department of Geography
‘Northwestern University

ABSTRACT

This report lists the probability density function and distribution
function of distance from a point randomly located in a polygon to the
ith nearest corner for the following polygons: square, diamond, and
rectangle. Also, low order moments and moment constants are tabulated
for these order distances. The three lowest orders of distance for the
square and the diamond pertain identically to the three lowest orders of
distance for the square and hexagonal lattices, and the two lowest
orders of distance for the rectangle apply identically to the two
lowest orders of distances for the primitive rectangular lattice.
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MEASUK::S OF DISTANCE FROM A RANDOMLY LOCATED POINT
- TO-NEIGHBORING LATTICE POINTS FOR
RECTANGULAR AND HEXAGONAL POINT LATTICES

‘Michael F. Dacey
Department of Geography
Northwestern University
Evanston, Illinois
Some geographic location problems may be formulated, for a first
crude approximation, in the context of (i) distance from a point |
randomly located in a polygon to the ith nearest corner of that polygon
or (ii) distance from a poiﬁt randomly located in a two-dimensional™ -
point lattice to the'iﬁh nearest lattice point. The fermulations’(i)
for the square and isosceles triangle are identical to the formulations
(ii) for, resPectively, the square and hexagonal point lattices where
i =1, 2, 3, and the formulation (i) for the rectangle is identical to
the formulation (ii) for the primitive rectangular point lattice where
i =11; QQ” }ﬁere has been need fof ﬁropertiee'Of-Sevefal of these

distances. Because of certain . relatlons obtalnlng between mathematlcal

properties of these problems? a systematic approach read;ly_ylelded

numericaimﬁelﬁee for the.eeliection of distances.

This report lists the probability.density function and distribution
functlon of dlstance from a p01nt randomly located in a pelygon to the
ith nearest cornmer for the following polygons: .quare dlamond (whlch
includes the isosceles trlangle as a spec1a1 case), and rectangle,uc

Also,'low order moments and moment constants are tabulated for these «

order distances. The three lowest erders of dlstance for the square

and “the dlamond pertaln 1dent1ca11y to the three lowest orders of

--dlstance for the square and,hexagonal lattlces; and the two lowest o

orders of dlstance for the rectangle apply 1dent1cally to Lhe two 7f~:'




lowest orders of distances for the primitive rectangular lattice.

Since this work was initiatéd some results have been located.
Persson [1964] reported the density function, distribution function,
mean and variance for the squére lattice. Essed [1957] used numerical
methods to obtain means and variances. Holgate [1965] gave properties
of first order distance for the hexagonal lattice. For sake of
compieteness, all results are repeated here.

While the derivation of properties is algebraically tedious, ecnly
elementary principles of geometric probabilities are requixred tc obtain
the density functions of order distance. Accordingly, derivations are

omitted and only results are reported.
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APPENDIX

The computation of the moments for order distances and mean order

distance requires evaluation of integrals of the form

(1) | d[;ncoé—l(m/r)dr,a[Qnsinnl(m/r)dr

These integrals occur frequently in tondimensional geometric
probabilities. Although they are not difficult to evaluate, the
computations are somewhat tedious. A listing for small.integer values
of n may facilitate reporting by géographeré thé.nﬁmerical results of
problems involving the same integrals.

Integrating (1) by parts gives

n sln d:i:‘ _ I - \ (m {4—} m I B rn.dr_ _
COS n + 1 1f\r iGs n + 1 (2% - m2)1/2
Also
J[ ride _ rnr"_l (rz _ )l/2 m? Cn - 1) “[ _ %4r
RNV n 2 3172

Repeated integration by parts of (1) gives the following results for

n = 1(1)5
;[; cos” (m/r) = (rn + 1/n % l)cos (ﬂ/r)'— R(n m)
@ BT S S
‘ #[rgsinfl(m/r) = (:r-n + 1/n * 1)51n (m/r) +1R(ng m)
- where |

I

O R(L, m A,m(?2_~ m2.1/2/2

m(” - .” 2/6 R NCENCEEE Oh] I

Rz, W




R(3, m) = m(r2 * 2m2)tr2 - m2 1/.2/12
R(4, m) = m t?rs(rz - m2)l/2 + Srmz(rz - w 1/2

+ 3m410ge(r + (rz - mz)l/zi]/40
R(5, m} = En(rz - mz)l/z/fﬂ [(rz - mz)z/s + 2m2(r2 - mz)/s + m4]

These results can also be used for integrals involving arc sec and arc

csc. Also, the following identity may be useful

log [r + (z* - w'/%] = [cosh™ (z/m)]/m.

The numerical evaluation of moments of order distance is simplified
because, over the required intervals; the sum of termS-not.containing
R(n, m) is zero. Accordingly, cemputational fomulas for moments may be
obtained directly from the demnsity functions. The results (Table 7]

were used for computation of moments (Tables 8 and 9).
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TABLE 1., FREQUENCY - FUNCTIONS fi(r) FOR DISTANCE r FROM A POINT
RANDOMLY PLACED IN SQUARE OF UNJT AREA TO THE ith NEAREST CORNER

£, (x)

£,(x)

£, (x)

£, (r)

1

1

1l

1l

First Corner

2T

dr %—— 2 arccos mlJ

2r

Second Corner
8r arccos —l; |
2r

m

8r arccos 1
4 V21

Third Corner

8r T arccos 1 -~ arccos ¥£- ‘
14 /27 -T2y

i 1 1
8r|-= - arccos —— ~ arccos —
2 2T T
Fourth'Cdrner~L
| 1 T
41' 2 arccos 2_1'_ - 7)
W ' ) 1
4r E-f 2 arccos EJ

0 <»r< 1/2

1/2 <r < 1/V2

1/2'< T < 1/?2

1//2 < r < 1

1/V/2 <r <1

1<z < v5/2

1/V2 <z '< V5/2

V%/2:<‘r < /2

The £, (r) are also the frequency functions,for~distancefr from a point

randomly located in the plane containing a hexagonal lattice defined by

primitive vectors of unit- length to the ith nearest lattice point for -
i=1,2, 3, | | |
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TABLE 2. DISTRIBUTION FUNCTIONS Fi(r) FOR DISTANCE r FROM A POINT
RANDOMLY PLACED IN SQUARE OF UNIT AREA TQ THE ith NEAREST CORNER

i

F, (x)

P, (x)

'F4(r)_=

"First Corner

T 0 <r<i/2
e - dr? arccos ?%'+ (4r2 - 1)1/2 - /2 < r < 1/v2
Second Corner
47° arceos ?%'" (4r2 - 1)1!2 1/2 < r <1/¢2
1% - 4p? arccos'7%5-+ (8r2 - 4)1/2 -1 | 1/V2 < r < 1
Third Corner
e + 4r2[Erccos 7%5-- 2rCccos 5%] 1/¥2 <7 < 1
I A ING R L
e’ - 4r° [jarccos §£-+ arccos i:] 1 <r< V/5/2
, r T |
. (4r2 _ 1)1/2 . 4(rZ _ 1)1/2 -3
Fourth Corner
4r2 arCCos'E%-f ﬂrz_—_(4r2 - l)l/g +1 - 1/¢2 €;?.<'VS/2
wrz - 4r2:arccos %-+ 4_(r2 - 1)1/2_r'3 S =i . --_.Js/z < 7T <1J2_

The Fi(r) are also the frequéncy functions for distance r from a point :

randomly located in the plane containing a hexagonai lattice defined by

primitive vectors of unit length to the ith nearest lattice point for -
i=1, 2, 3.

e S, T T LT




TABLE 3. FREQUENCY FUNCTIONS fi(r) BOR DISTANCE r FROM A POINT
RANDOMLY PLACED IN A DIAMOND WITH SIDES OF UNIT LENGTH
TO THE ith NEAREST CORNER

First Cornex

PRRPE-TI I TR, X WS 3

£(x) = dmr/V3 0 <r < 1/2
_ L 1 ' oy
= 4/3r 7 - 2 arccos 5;4 1/2 < v < 1/V3
Second Corner
£y (x) = 8vV3r arccos 3%; » o 1/2 < r < i/V3
- 8/32| = | U<z <l
= r(g-— &TCCOS 7= | T
Third Corner
= 1 _ .
£,(r) = 8V/3r|arccos 7 - EJ 1/V3 < v < v3/2
_ 1 3
= 837 arccos o - arccos oo - 3) | ¥3/2.< r <1
Fourth Corner |
| s /5 . T |
f4(r) = Jz 8rccos »— ¥3/2 <1 < 1
_ arim. 30 : | 1 < /3
—Vgg—arccos-z—r— r <

The f Cr) are also the frequenéy fﬁnétions'for distanée r from a point |

randomly located in the plane contalnlng a square lattlce defined by ”1  S

prlmltlve vectors of unit length to the 1th nearest lattlce p01nt tor o |
1 7 3 | | | e e



TABLE 4, DISTRIBUTION FUNCTIONS Fi(r) FOR DISTANCE r FROM A POINT
RANDOMLY PLACED IN A DIAMOND WITH SIDES OF UNIT LENGTH
TO THE ith NEAREST CORNER

e
—

 First Corner

Fy(x) = ZHrZ/JB 0 <r<1/2

2
Tr 2 1 2 1/2
2|~z - 2Y3 r° arccos 5 * Y3 (r° - 1/4) ) o 1/2.< r < 1V/3

Second Corner

Zrz arccos L (rz - 1/4)1/2) o 1/2 < < 1)V

By(r) = 2V3 o

I " -1
3 - T arccos

= 2v3

-

2

- l//z <7 < 1]
_+‘(rz.~%l/431/z B 7%)

Third Corner

2 1 2 - Vl/2 Yy 'L
ZJB(Zr arceos - - (r_ - 1/4) -t 93

|

Fo(r) ) V3 <z < /3/2

ZVB(Zrz [arccos 5%-— arcéos %%J— (r2 - 1/411/2 V3/2 <1 <1

2
¢ A7) L . S )

. Fourth Caner -

I

) = e s s Py e

2wr2 2

]

2
FEA 21

A5

The F, (r) are also the distribution functions for distance r from a
point randOmly‘lotated’in“the-plaﬁé'cOntaining“a sQuafe-latticé defined
by prlmltlve vectors of unit lencth to the ith nearest 1att1ce p01nt for

= - 2r arccoslz§-+v3 (rz-# 3/4)1/2 - JS) 1 p T < /S
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TABLE 5. FREQUENCY FUNCTIONS fi(r] FOR DISTANCE r FHOM A
POINT RANDOMLY LOCATED IN A RECTANGLE WITH SIDES OF LENGTHS

b and 1 TO THE ith NEAREST CORNER

Definitions: 0 <b < 1, B = 2 + 1

£, (2)

£,(x)

11

]

11

H|

4r(ﬂ

First Corner for 0 < b <1

2nr/D

drl T b

=17 - arccos ??)

EE-E-- arccos —E-- arccos-—i

bi2 2r 2r

Second Corner for 0 < b 5;%

fgEz'au:-ccc:s —El

b ' 21
fEE arccos ~l1 - arccos EL

b - 27 T

dv b b 1
——1arccos =— - arccos — + arccos ——
b 2r T 2T
4_1' r. 2 arccos i ~ arccos E

bl2 2r T r

Second Corner for 1/2 <b < 1/V3

iz arccos 2
b T 2x

ol

arccos —— + arccos m—
2r . 27

b b - 1 :
arccos == - arccos — + arccos =— .
(' 21 T ; 2r o

ol &

25T _ 3 arccos = - a Ccos E-7

0 <r <b/2

b/2 < r < 1/2

Fal

A

1/2 < r < B/2
b/2.<T <D
b<r<1/2
1/2 <« » < B/2

B/2. < r <_B2/2

b/2 < r < 1/2
1/2<r<b
b < r<B/2

A

T S
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£,(x)

£,(x)

It

»fe(r) .

il

4y

—= arccos
b

4r b 1
—F(arccos 55 T Arccos —2—5)

4z
b

I
2

4y (ar
b

Second Corner for 1/¥/3 <b <1

b- *
E—f b/2 < T <1/2
1/2 < < B/2

B |
2 arccos -2-}-) B/2 < <b

2 arccos = arccos %) b<«<r« B2/2

2r

Third Corner for O <b < V3/2

B"/JZ <T < B2/2

2 arccos =b - arccos -l - arccos ——
27 2r 2r

aTCCOS wle - arccos b _ arccos x| B2/2 <1 <& /M e
2r T 2r 2

arccos -2—]_%) -'12*- 1/4b2 + 1 <r <l

arccos =2 - arccos - Tl er<ibdiy
2r - T r 2

Third Corner for v3/2 <b <1

B b 1 o 2
2 arccos 5% = arccos v arccos _21:) B/2 < r < B%/2
b b 1 i |
8rcCos 5— - arccos - ~ arccos -2—1-;) B /2 <r <1
arccos -E
2r

- arccos '2"]"—)

1 b /
- arccos ol arccos — 1 <7r < 5

_ b ' 1 /
arccos —=— - arccos 7 + 1 < r <
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Fourth Corner for 0 <b <1

+ arccos o E-) B/2 < r < —;— 1’4132 + 1

_ 4r b
f4(r) = —b-(arcc:os 57 5 " 5

_ dr b b ,

= (arccos 57 " arccos '17) _%_ /4b2 + 1 < <%, {2_ . 4
_Ar(q b | 1 1 ,{2

= -—b(§ - arccos 7 arccos r) 5 + 4 < pr < B

The £.(r) are also the frequency functions for distance r from a
point randomly located in the plane containing a primitive rectangular
lattice defined by primitive vectors of lengths b and 1, b < 1, to the
ith nearest lattice point for i = 1, 2. :

e

I T
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TABLE 6. DISTRIBUTION FUNCTIONS F, (xr) FOR DISTANCE r FROM A POINT
RANDOMLY PLACED IN A RECTANGLE WITH SIDES OF LENGTHS b AND 1
TO THE ith NEAREST CORNER

Definitions: 0 <b <1, A = ¢4b + 1, B= #g #6 4

First Corner for 0 < b <1

b |
2
™
H
ot
11
=
=
S~
o'
o
A
=

< b/2

1
o

_ ) |
TL T b b 1/2 '
- =5 8rCCoS o + §{4 - b J :] | b/2 < r < 1/2

2

- X_ arccos —;- : - 1/2 < r < B/2

cc —_—
arceos o= - =3  T7

2 b
2

n
SIES

s 2ax? - vH Y2 4 L - 1)1/2:}

Second Corner for 0 < b 5;%

2 : . .
T ~1 b b 2 1/2 _
——2-00:: E;"-S-(fl - b ) ] | b/2 < T <h

ey NN

Fy(x) =

z LD T et B 9{4
2r 2 r 8

b /2 | .
- 76 | b5’ | ]
2

- 1/2 < r < B/2.

2 - b )1/2 b« r < 1/2

|

O
0
(o
0
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Fy(n)

SIEN

u

il

I

Second Corner for 1/2 <b < 1//3

T -1 b b 1/2
cos ~ o - §(4 - b ) :I

2 2
4 r -1 b, -1 1
E--—-:,): COoS -z—r-"i'-—-z cos TI‘

» Dar? - pHY2 _ Lag? L pl/2 |
8 8

2 2 2
4 T -1 b r -1b T -1 1
b | 2C08 Fr-Tzpces Tz cees on

) %{ Ytz b2 21/

~ 1
" %(41‘2 - )1/2 -2-( 2. ]1/2 %-]

Second Corner for 1/V3 <b <1

I 2 .
4| r -1 b b 1/2
F | Tz o8 - glar - bY) ]
2 . 2
%— 1T'§-c:os”~l 5%-+ Ej-c:os"l i%'— %{4r py /2
12 Lz
- gl4r™ - 1) :}.
2] a2 2 1B 52 1/2 b |
"}3—*'4_"1' COS'-Z—‘-f'I*‘Z[ﬁl- —B) -Z'
21 42 o5t BT o7l R
b | 4 2r 2 T
B, 2 1/2 2 2172 b |
+ 1(4 - B9 2-(_1‘ ) Z?:|

b/2 < < 1/2

l/2<r<b

b < r < B/2

B/2 < r < B%/2

b/2 < r < 1/2

i/2 < v < B/2

B/2 <r<h

b <r< BZ’/Z

i3
i
i
i
iy
L
R
A
B!
:
[
L
it
:%
{
g
3
|
%
5
b

L P e I

o s e e et S,

e e e et = s bns oo s ool =2 n T

gl o
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e

Third Coxner for 0 <b < v3/2

B . 2
Fs(r)=5 ~—*t T C0S T 5= - —pcos T oo "B/2 < r < BY/2

' 132/2 <r < A/2

I
o
|
=
e
[\
}
H
N
0O
o
n
H
-
o
+
|o
pLy
H ™
]
A |
B -
—
=
S
N
1

A/2 <7 <1

E: X -1 'b,-»;—,cos"l}—g .t T <r<(C/2
i ‘ r 2 I i _ S

It
o]~
.#I

N
o1
)

e}

O

th
3l

+ ]—3{ - b" )1/2 '*‘"‘2'7(;1’2 = 1) 1/2_._ ]_3_]

B/2 < T < B%/2

%(43: b2yL/2

1.2 . 1/2 b {
+ -8—(41‘ - 1) / - 'Z:l

[:nfz 2 4y w2  1b 2 11 2

4 L .
"B | T2 T TZ S gy Ty ees ',r“e' T €08

PP pAM2 L B2

%..§(4-:_[’" N 1) / " B

B2 <x <1l

oo, A

T ST
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2 2 2 2
_ 4 | ar T -1 b ¥ 11 2 -1Db
——b-l:T—-—é-cos -i-i.---—-z-cos F -7 cos o 1 <r < A/2
T -1 1 b, 2 .21/2 1.2 _..1/2
- =5 cos -2—§+§(4r - b9 + 5l 1)
+1>,.(r2-b2)1/2.,..a(4r2-1)1/2-.%2] .
YA 3 4
2 2 2 '
-1 b -11
=%[“—2_-%coslﬂ—%cos Z A/2 < r < C/2
» 2ar? - pHY2 12 Ltz LD
8 2 z
Fourth Corner for 0 <b <1
2 2 2
_4 | r -1 T -1 1 ar ’
F4(r)-bl:zcos 7 T Ty C0s T oo i B/2 < v < A/2
P o R TP DR +E:'
4
4|2 1 b 1P _-1b b, 2 .2.1/2 |
=B-"_-——2-cos 57 = —7 C0s -i,-—§(4r - b7) A/Z2 < r < C/2
b, 2 2.1/2 b
+—2-(r --b) -—4_]
2 2 2 .
4 | wr T -1b T -11  b,2 2,.1/2 |
=F[T-*§COS —.""—ZCOS -:E"l"i{l‘ -b)/ C/2 <r < B
1, 2 1/2 3
+-2—(1‘ "1) —T—l
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TABLE 7. MOMENTS u;(r] FOR DISTANCE r FROM A POINT RANDOMLY
LOCATED IN A DIAMOND OR RECTANGLE TO THE ith NEAREST CORNER

Definitions: 0 <b <1, A =4b% + 1, B2 =b2 4 1, C° =b% + 4

Diamond

Pirst Cornex

| 1/v3
ui(r) = 8V3R(z f‘;, 1/2)

172

Second Corner

1 .
- R(z + 1, 1/2)
1/v3

1/¢3:}
1/2

wi(x) = 8v3 {TR(Z + 1, 1/2)

Third'Corner

1
- R(z + 1, 1/2)
V3/2

1 :}'
1/V3

w (x) = 3/3 [:R(z + 1, ¥3/2)

‘First Corner

Fourth Corner

3 o
© < R(z *+ 1, /3/2)
|1 .

1 :}
/372

| 2 )

e R(z o+ 1, 1/2)
b/2 e

O s
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Second Corner
' (r) = T R(z + 1, b) + 2R(z + 1, B/2)
2 b S " | B/z
B/2 B/2
- R(z + 1, b/2) - R(z + 1, 1/2) |
b/2 | /2
Third Coxner
gé(r) =5 R(z + 1, b/2) + R(z + 1, 1/2)
B/2 B/2
A/2 c/2
+ R{(z + 1, b) 9 F R(z + 1, 1)
B”/2 | 1
B%/2
- 2R(z + 1, B/2
B/2
Fourth Corner
u;(r) =5 R(z + 1, b) + R(z + 1, 1)
A/2 C/2
o c/2 | Az
- R(z + 1, b/2) - R(z + 1, 1/2) t
S B/2 . B2

T
The symbol R(z + 1, b)

2
R(z + 1, b) evaluated at r, where r and r, replace r in R(z.+ 1, b) ‘as

. : . L u A R
listed in the Appendix.

v means R(z + 1, b) evaluated at ru,minus




TABLE 8,

15

MOMENTS AND MOMENT CONSTANTS OF DISTANCE FROM A

POINT RANDOMLY PLACED IN A RECTANGLE WITH SIDES OF LENGTHS b AND 1
TO THE ith NEAREST CORNER

f4096§f-f7""J 

i 1 2 3 4 1 2 3 4
b=.1 . b=,2 |

ui .25319 .26772 .75059 ,07540 . 26046 ;30473 . 75256 .153l9

ué .08417 .08915 .58418 .05892 .08667 .10640 .58693 .12133

ué_ 03157 .03352 .46970 .04753  ,03255 .04098 ,47272 ,09906

ua .01264 .01350 .38848 .03943 .01308 .01687 .39155 .08307

o .02006 .01748 .02079 .05323 - .01883 .,01354 .02058 .09787

Mg .00010 .00029 .0CGU00 .03506 .G0017 .00030 .00003 .0504%

My .00072 .00053 .00078 .02701 .00063 .00033 ,00076 .03730

Bl .001 .016 .000 ~ 8.151 ~.004 037 .00 2.720

Bzv 1.779 1,751 1.799 .532 1.791 ,1'806 1.789‘_ 3.946 -

b=.3 b= .4

pi .27053 ,35197 .75642 ,23559 .28273 .40472 .76294 32457

ué .09083 ,13448 .59218 .19075 .09667. ,17240 - .60093 ;27067

ué .03428 ,05492 ,47832 15882 .03687 .07665 .48750 ..23148

Ui .01385 . ,02362 .39712 .13557 .01504 ’.03529#_.40606;'.20252”

Mo .01765 .,01060 .02000 .13525 01673 .00860 &.01886 . 16532

Mg .00016 .00013 .00012 .05016 .00007 ~.00009 -.00025 .03632

Hy .00058 .00021 .0007%1 .04018 .00054 .,00015 .00062 .03978
8, .005  .013  .002 1.017 .001  .012  .010  .,029

8, 1.847 1.891 1.765 2.197  1.940 2,009 1.743 = 1.455

Wi .29662 45975 77300 .42179 .31188 .51465 .78752 52860
}ué} .10417 21875 .61458 ,36458 .11333 27173 .63493 .47600

Wy .04044 10711 .50183° .32235  .04514 .14661 .52368 43746
ui .01675 .05370 .41981 .29093 01912 .08056 .44128

W,  .01619 .00738 .0170% .18668  .01606 .00687 01474 .19658 =
iy -.00006 -.00025 .00039 .01109 -.00022 -.00030 .00044 -.02198

uy  -00054 .00012 .00051 .04130° - .00056 .00012 00040 .04846
Sl' ;001 156 .030 .019 .012_':.f285’”3 ;O6lf 064 S
B, 2.058  2.223 1.757  1.185 2,184 2.468 1.840  1.254 . . . ¢
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TABLE 8 CONTINUED
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b= .7 - L : b= .8
ui .32828 .56753 .80745 .64610 -  .34563 .61682 .83365 .77514
.12417 .32915 .66418 .60842 .13667 .38840 .70493 .76533
.05113 ,19459 .55638 .53374 .05855 .24933 ,60445 .76904
p& .02231 ,11700 .47432 .56981 .02651 ,16296 .52533 78542
My .01640 .00706 ~ .01221 .19098  .01721 .00793 .00996 .16449
-.00040 -.00022 .00037 -.05613 -.00058 -.00002 .00018 -.07921

u

uj .00062 .00013 .00030 .06228  .00071 .00016 .00021 .07699
B, 037  .143  .074  .452 066  .001  .033 1,410
B, 2.208 2.541 1.999 1.708  2.385 2.485 2.150  2.846

b=.9 | b= 1.0

ul  .30377 .66121 .86697 .91641  .38260 .69956 .90818 1.07045
u,  .15083 .44648 .76018 .95025  .16667 .50001 .83333 1.16667
u, 06759 .30774 .67385 1.00219  .07840 .36508 .77219 1.29305
w,  .03195 .21637 .60357 1.07369  .03889 .27223 72222 1.45556

™ .01850 .00929 .00854 .11044 ~ .02029 .01062 .00854 .02081
-.00075 .00025 -.00002 -.07105  -.00089 00045 -.000i4 -.00036

M

3

My .00083 .00022 .00016 .07236 .00101 .00029 .00017 .00104

8, .088  .076  .001 3.747 .095  .167 .029 .015 )
By 2.436 2,519  2.190  5.932 = 2.451 2.591 2.278 2.410 o

Values for the first two (three) corners also describe distance
from a point randomly located in a primitive rectangular lattice ;
defined by primitive vectors of lengths b and 1 to the ith nearest -
lattice point for i =1, 2 (1, 2, 3) where b <1 (b = 1). ‘ |
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TABLE 9. MOMENTS AND MOMENT CONSTANTS OF DISTANCE
FROM A POINT RANDOMLY PLACED IN A DIAMOND WITH SIDES
OF UNIT LENGTH TO THE iﬁh NEAREST CORNER
i 1 2 3 4
Crude Moments
ul .35102 .67813 .79481 1.17456
ué . 13889 47222 .63889 1.41667
ué .05873 . 33780 .51905 1.75526
u& .02593 . 24815 42593 2.23333
Central Moments
M, 01567 .01236 .00717 03708
Mg -.00102 .00081 .00014 .00419
My .00059 .00038 .00012 . 00344
Skewness
By .027 . 344 .053 . 345
Kurtosis
B, - 2,405 2.499 2.424 2,499

N N P Ty

Values for the first three corners also describe disténce_from a
point randomly located in a hexagonal lattice defined by primitive |
vectors of unit length to the ith nearest lattice point for i = 1, 2,.3,
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