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Minimization of & Functien of m Varisbles (DOI or SADOI)

Clased

89

n + 1 words at 55

n + 1 wards at Sk

n + 1 words at S5

Depends upon the conditiom of the fumction

A "miner™ cyele takes T = (<5 + l.kn ¢ t) ms where n is the

mmber of varisbles and t = time to compute f(xl, coay xn).

A "major" cycle takes (1.8 + 4.5n + 2nt + NT') vhere N is

the mmber of "minor cycles™ in a major cycle.

83 - SN

3« 00F O0CsaF where a, a+l, ..., a+n are the addresses
of f(xl, isey xn), X3 Xpy eevs X OB
entry and exity

b - 00 F 00 bF b, b+l, s«., bix are the addresses of
5, 8x1, sasy an;

5 =«00F OO CcF ¢, c+ly se.s, c+n are working spacesy

6 -00F 00aJ a is the factor by which the mesh size
is decreased} ' )

7T-0F 00 &J € is an end constant such that only mesh
sizes larger than € will be usedg

8 -00F 00 sF g is the address of & closed subroutine

which takes x, fram c+l (185), x,, from
c+2 (285), «..s x  fram cin (nS5) and
places f(xl, Xy sees xn) in R;j

9 -00F 00 (a+n)F n is the mmiber of variables

K=-00F 00 (b+n)F

S-00F 00 (ctn)F

N -O00F 00rF or The preset parameter in N allows the

OOF 4OF programmer some choice in scalej if



Dm

it 48 00O F 00 rF

ax will be camputed asi
i

2Ty

X
i
1% 2T
1 X5

vhereas if it is OO0 F 40 ¥ we get r = 0 in the above
expression. In the above:

£ = f(.t-x ~8..-)uf(-.-x

+ 3:\00.)
x4 i i

In either case if the denominator exceeds scale it is

replaced by 1 ~ 239,

0 0 0
Xy xe, eee X the imitial values of X 5 Xyg eney x‘n
are to be loaded in 1S3, 283, ..., nS3. B, the initial

value of 3 is to be 1nR1, exd the main program shomld
comtaing

o 50 rF
50 pF
P+l | 26 gF

where q is the address of this routine and r is the address
to the left hand side of which comtreol will be transferred
befeore every decrease im mesh size. At this address the
programmer may place a routine to assess or print inter-
mediate results. This routine should retwn comtrol to

the left hand side of (g+71). This can be done smtamatically
since whem control is transferred to r(L.H.) the appropriate
. retwrn address will be in the right hand address position

of R, and can be utilized by S5, 42 into a 26 at the end

of the programmer's interlude rouwtine. The best curremt
values of f(xl, cauy xn), X)y ses X BYE alvays in 83,

183, +.ey nS3. If it is not desired to leave this code,
set r = q + Tl. The routine is finally left with the

best values of f(xl, X,5 +exs xn), X5 Xy, cnsy X in

83, 183, 253, ..., nS3 respectively.




DESCRIPTION OF METHOD

ROTE

a3a

l1 - ¢ are camputed
%y

2 = B are camputed
x, :
3 - f(x1+5x, ...,xn+51n) is computed and tested
1

against previous f(xl, cuny xn). If the function
has decreased the old values of fimetion and argument
are replaced by the new. The process is repeated
with the same Bx . This step comprises a "minor™
cycle. i

4 - When the above process ceases to improve the function,
we return to step 1 and compute new 'éx » Steps
1-4 comprise a "major™ cycle. 1

5 = When the first "minor" cycle of a givem "ma jor™
‘eycle fails to improve the functiom, indicating
that no further improvement is to be expected
using the current mesh size, control is traneferred
to the interlude as explained above.

6 - Upon returning to the code, 5, the mesh size will be
replaced by ab whereq is emtered in S6 dwring read-
in. The steps 1-5 are then repeated.

7 - Steps 1-6 will be repeated (W+l) times where N is -
the largest integer for which aNBO > e« €18 to
be entered in ST during read~in.

A function, poorly conditioned in having a very gmall gradient

with respect to scme argument, can decelve this routine

in that this coordinate of the minimmm will be very poorly

found. If the programmer suspects that such a comdition

exists, this routine can be used for roughing amd Routine

H 6 - 86, a brute force approach to the minimm by varying

one argument at a time, may be used for finishing. All

parameters (except SK and SN), entry and cmtents of
storage location of this code and Routine H 6 are identical,
so that they may be used at the same time in the machine

for the above purposes



..

Routines H 3, H4, H5, and H 6 constitute a set sufficient

(perhaps not necessary) to minimize any function of n
varisbles. Due to econmmy of storage, Routine H 3 should
be used for n = 1 or 2, Routine H4 for n = 3 or 4, and

Routine H 5 for n > 5.
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ES5

LOCATION ORDER NTES PAGK 1
00 K(E5)
0 40 sh Btare 8,
85 1F Move in limk
1 k6 60L Plant inmterlude address
i L
2 2 T3L Plant link
15 3L Set 10L for initial emtry
3 50 S8
| 46 10L |
4 15 TTL From 12, T3 Set initial addresses in transfer oxders
4o 5L
5 15 F From 8 xg, vees X0 40 155, «ee, 285
ko F By 4, T
6 L5 5L
L 6L Advence addresses in trsmnsfer arders
7 40 5L A
L5 80L
8 LO 5L Test for 1 = n
‘ 36 5L
9 50 131
50 9L
10 26 F By 3, 11 f(xl, rnsy xn) to 83
4o 83
1 L5 9L Set 10L for swbsequemt emiry
47 10L
12 26 4L
00 F
13 15 60L Froam 10 Set switch for failwre on first iry
ke 631, ’
1k L5 TTL
46 19L ‘
15 k6 231 Set 1 =1 in 19 = 27
Lo 271
16 15 22L

46 20L




- NOTES

LOCATION ORDER PAGE 2
17 46 2hL
L5 T9L
18 42 221
4o 26L
19 5 F By 1%, 29
L4 sk From 35
20 Lo F By 16, 31
50 20L ’
21 26 88 ,
10 SN Compute fxi
22 50 185
4O F By 18, 34
23 5 F By 15, 30
LO sk )
2k bor By 17, 32
50 241
25 26 38
10 SK
26 IOF "By 18, 33
boF - By 18, 33
27 IS5 F By 15, 29
LOF By 15, 29
28 15 27L
4 76L
29 4o 27L
46 19L Advance 1 to i+l in 19-27
30 L6 23L
L5 20L
31 L4 T6L
| 46 20L
30 46 241,
L5 26L
33 L5 T6L

Lo 26L

s



LOCATION ORDER ROTES PAGE 3
3 L2 22L
L5 80L Test for 1 =n
% L0 27L o
' 36 19L
36 L5 T9L
46 38L Set i =1 in"38
31 19 38F
40 85
38 LT F By 36, 40
| From 42
L4 S5
39 40 85
L5 38L
4o L4 T6L Campute L |f_ |
46 361 1 X
b1 L5 81L
L0 38L
ko 36 38L
26 85L
43 46 b1, Froam 87 Set 1"= 1 in 4h-45
k2 451
k4 15 F By 43, 47 .
66 S5 Compute Gxi
45 77 sk
. ‘hoF By 43, 48
L6 L5 WL |
L4 T6L Advance 1 to i+l in 4h-k5
e 46 LhL
15 45L
48 L T76L
| ke
49 15 82L
LO 45L Test for 1 = n
50 36 L1,
L5 TTL Fram 70

E5



2S5

L4 T6L

Advance i to i+l in 65

LOCATION ORDER NOTES PAGE &
51 %6 ShL Bet 1 = 1 in 54«55
L5 T9L
52 k2 sk,
L5 22L
53 46 55L R
50 TiL
5k L5 F By 51, 56
Fram 59
4 F By 52, 56 Setxi+8xinis5
55 %0 F By 53, 58 1
L5 S54L
56 L4 76L
4o 5L Advance 1 to i+l in 5455
57 L5 55L
14 76L
58 k6 55L
15 83L Test for £ =n
59 10 55L
36 SHL
60 50 F By 1 Interlude address
5C 60L f(...xi +8, vas)
61 26 58 1
50 85 Form £ = £ (before)
62 10 S3
50 53L
63 36 F " By 13, 69 To interlwle
15 T8L .
6l 42 65L Set 1 = 1 in 65
46 65L
65 15 F By 64, 67
From 68
o F | By 64, 67 Replace old values by new
66 L5 65L




LOCATION | ORDER NOTES PAGE 5
67 4o 65L
L5 84L Test for 1 = n
68 L0 65L
36 65L
69 15 70L Open failure gwitch and repeat
46 63L
70 50 /bL Minor cycle
22 50L
! 50 ThL rmam_aoo‘emtmmmt €
73 sk
T2 Lo sk
LO T5L
(p] 36 L
22 F By 2, Link
Th 00 F
00 Ss6 =qQ
™ 00 F
00 87 =€
76 00 1F Address advance
‘ 00 1F
7 L5 153
4o 155
8 00 S5 Starting comstants -
00 S3
9 L0 1sh
s Lo 18k
80 L5 S9
4o ss
81 L7 SK
L4 85 End constants
82 T3 Sk
40 SK
83 . Lo ss

L5 54L

. 87




PAGE 6

| LOCATION | ORDER
fogy L5 SS
40 S9
8 L5 S5 From 42
36 87L Test L |f_ |
b 4
8 15 6L 1
40 85 If > 1, replace by 12"
87 15 T9L ‘
26 43L
88 TL K095F

1L 4095F

HS
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