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Numerical Differentistion With Interpolatien (DOI or
Closed SADCT)
Given x, successive values of (h /r!) :r(r)(x)
for arbitrary r are found, as well as the inter-
polated value of £(x). .
103 -
(Ed2 +#3) (r+ 1)+ 24(1 - r) milliseconds, where

d = depth of interpolation |

r = number of derivatives desired (see Hote

2).

Depends on the mesh size and the depth of
interpolation.
Prior to reading in this routine, memory locations
3 and 4 must contain the following:

3 00 F 00 tF

t = initial location for temporary
storage
by OO F 00 eF
e = diffe%enee between suyccessive
interpolates (see Note 1).

0 through 15 plus [{r + 1) (2a = r)/2) + 1
locations begimning at t.
When the routme is left, f(x) hf{‘l) (x)

(h J21) £ ,(x} gaeas (BT Jr) f( }(x) are in
mewory locations t, t + 1, t + 2, ..., b & 7,
respectively. ’

With the argument x in A and the first word of
this routine in memory locatioa g, entry is made
byt ‘



DESCRIPTION

-

50 rF
oy 50 pF
26 qF
00 aF

+1
2. 5
p+ 2 00 dF

vhere n = number of subintervals over the interval
[0,1] (see Description).
m = location of the first tabulated value
f(xe).

This routine employs Neville's interpolation formula
and its derivatives, and computes the interpolate and
derivatives of £(x) from ome or more tables stored
in the memory.
The domain of f mus\t be scaled so that 0 <x < 1.
The mesh, therefore, will consistof the n + 1 egqually
spaced points O =.XO<X1 <xy; < <x = 1,
and the table must cemsist of the n + 1 function
values f (xi) at these points, where - 1 < f(xi) < 1.
Given any srgument x, subject only to 0 < x < 1 (thus
we way have x = x, for 01 < n), this routine
gelects an equal number of points on each side of
¥ whenever possible. For example, if n = 15 and
d = 5 (thus requiring 5 points), then for

. (&) x = x the routine uses

' Xgs Xy5 ¥ps X5 €nd X ¢

(v) *8<x < 39 the routine uses

X6’ x,?.’ xa, X ¥ m ﬁab
(e) Xy, <X < X5 the routine uses

e P E L T e
" Intarnally, this routine empleys no scaling devices
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since all imtermediate calculations must ke im ramge
previded a fine emncugh mesh is taken. The esrcurrence

of everflow, itkerafore, imdicates the mesh sheuld
»e refined.

NUMERYCAL METEOD If we define fi,i+l,-..,i+;}~l,i+j to mean

ffxi, Xi41? 05010 xi+,j) then Neville's methed

of successive limear interpolation is givem by

0‘1+3 - x) fi,i+l,...,i+j-l - (xi - x) fi+l,i+21,..,1+j
P340, cueyied = !
’ X3 ™%
and the rth derivative of this Torm isg
' (r) - (r)
#r) . ;5 - %) L AL, ene,izdel &, -x) 441,142, 000 ,04)
i’i+l’»'~-0 L ’i“'é
X3 ™%
f(r’l) - f(r"l)
4+ i+1,1"’2,o00,i+3 1,1‘*1,1",1+J‘1
X143 T

where both expressions are applied successively
with J = 1,2,...,d. Replacing S i/n
andx“byxk+x -kaherexk:gx<xk+ltnd
rearranging terms, these equations become:



NOTES

JHF/ge

fi,i'{’l,ooo,i"l'j - fi,i'!“l,eoo,i'i‘j‘l

+ (1/3)(i-k) (2,

1,240, 00,1t -L 141,142, 000y 145)
- (mx - mx) (fi,i+1,oo.,i+j-1'fi+1,i+2,°.,,i+j)]

(0%/rt) 27 - ()

Tty eee,ity . L .
SR A L T U S USRS I |

s (1/3) [E - x) () £ () )

1,34l 000, i =1 ~ Ti+l,i42,. 00,143

() () )

1y34) 0 eopdbd=l  TiHl,i42,0. .14

- (ox -mx ) (F

(r-1) (r-1)
* (55, ey T T, 100, a0 0))

which are the forms used by this routine.

(l) The routine will be automatically left when-
ever two successive interpolates differ by less
than e < 2717, If it is desired to go to Fixed
depth, set e = C. v

(2) r and 4 must satisfy the inequality

r i d - 1.

(3) If nothing more than the interpolate is

desired, set r = 0.

Rt: 8/7/59
DATE September 19, 1955

CODED BY J. H. Fishel
APPROVED BY J. P. Nash




{mnel ORDER NOTES PAGE 1
' 00K (E%)
0 ho ¥ . Stere argumeat x
k1 1F
1 b1 or
L1 ¥
2 Ly sp
} o3 N
F 3 42 6L - Set add. for ( p + 1)
14 l0€L | ‘
4 b k2 7L Set add. for (» +2 )
L4 1oeL
5 42 9oL ~ Bet Link
10 20 F j
! 6 Lo 1¥ ’
i 15 F
T k2 2F : ‘
15 F ~Setl preset parameters
3 46 3r |
ko 4F
9. LO 106L
' 10 1F
10 k2 5P {x - 1)
. 50 28 |
b5 R ¥
10 5¥
12 Lo éF
‘ 32 15L
13 LS oF
’ 10 100L
1k ~ ho 5F
5 6F
13 26 12L |
Lh 4F PDetermine x,
16 ko &r
F5 2F




——.-—?mm o . - -~
LOCAZTON ORBAR : NOTES PAGE 2
by 10 &%
L ho 8rF
18 36 22L
15 or
| 19 16 100},
’ Lo 6F
20 F5 5F
i 4o 5P
21 5 8F
22 17L
22 S5 6o
. 4o TF (ax - :xk)
2% 15 6F
! 00 207
'E 24 Ih 3¢
i 4o 26I,
25 b 41 éF
S5 895L
15 F L Forn the set £(x,)
ho 83 1
27§ ¥56F
| b oo
28 L Lo L
36 31L
29 i L5 ML
' L+ 101L
30 4 26y,
| 26 Q6L
a2 | sa
hp 26,
32 L1 op
b1 3r Set Comterw
35 41 3
L1 7

E-4



¥ % w08 ¥

b

g_.

£y
k3
us
.

k9

W
% e

W Wy

CE3 Wy

2 8L
By

v |

5 R J
Ih 2y

ek

15 57
% K
LR
o s

o lhp

Lh §F

vour |

s 2r
bW 2r .
1o
40 107

e

‘1@3

15 2p

Yo 19

b9 13F
s e

how

A 66L
18 10
e o

e oL
00 gor
b 66L

 Bus desired deyth besm renched? |

b e deiired derivative been
. fewat |

Advamce comters

ot adds. in formwula

Tz



L.oomor cenmn WorES PAGE L
51 4§ TRL
L5 &%
52 L4 3F
Lo 108
53 ho Ti%
L4 100L
5) o0 207
6 7Y, !
55 - ® 50
B ¥ ami
56 F5 55L
4o 55% o
57 22 574 fset 5 gerivatives etgml to
5 1hP 0 Before beginning J  depth.
58 1.0 100L
Lo i
59 22 55L
15 221
60 kg 55y,
’ 15 12F
61 10 100L
40 12F o
62 20 BLL, Will this be s» interpolstion
5 SiL or differsptiation?
63 he 7L
15 255
6L 42 76L
o k1 15¥
65 L1 5F
- ho 1P
66 5 ¥
L0F
67 40 11F
L3 11F ’
J




LOCATION ORDER | NOTES PAGE 5
‘ e TSI F—— : - '
68 14 1c2L o ‘Test differemce of successive
_ 32 69L _ .| imterpolates against e
69 40 13F |
50 11F A. |
70 T TF . | l-interpolate or differentiste
' 26 711, o
vl ih ¥
10 ¥
T2 50 14¥
T4 11F
3 6 T
s5 871,
T Lh ¥
A ho ¥
™ F5 15F
{ Lo5F | . |
76 . Lo LF oo Has given order of interp. or
3 H2L | ‘ j 41ff. been completed?
77 |15 66L ] |
L4 101L
78 b 66L
b 1 onL
9 L4 101L
Lo TiL B
.80 15 T4L o | Advance adds. in formula
| L4 101L ' |
81 4o T,
» F5 14F
8 22 651
- L5 3F B
83 1.0 1O0F
‘ ko 3F i ' Advance counters
84 - F5 10F ’ '
: 40 10F




b3

100

101

3 & X L 9 |

L5 ShL
k2 TOL
LS T2L
k2 6L
Ll 13F
36 4L
»aL
42 931,
15 6F

woor |

22 97L
L5 2L
L oF
00 20¢
L6 o3
1A%
WF
15 6¥

Lo 100L |

Yo ér
14 2r
ko 2F
5 9L

Lo 931

5 1r
Lo 106L

V&ou’
36 91T -

26 ¥
w¥

00 17
001
00 1F |

e P

exit.

! bs= Arrange interp. and derivs.fer

Le—s - ey




108 . 0 F
‘ L 00 sh

HOTHE . PAEE T

/ge

r =N
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