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Program Title __ DETERMINANTS

Contributor’s Name __RAYMOND BROECKX

Address Priecelstraat 12

City WILRIJK Country ___BELGIUM Postal Code ___2610 -
\
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Program Description, Equations, Variables

This program calculates a determinant of degree K from 2y up to 8. Its

clements nave 1o be entered only once. Sincé a determinant of degree 8
has 64 elements and your HP67 has only 26 storage plac

part of programming time is taken by re-arranging numbers already €% stored.

lnree storage places (STO U, STO E, ST 1) are not available for this work,

since they have to remember?the original row=lenght and its sl owly
decreasing lenght after elimination of numbers already used (STO 0), the

growing value of the determimant (STU EJ, or are used to count (ST I).
Most of the time the STACK registers and IASTx are in operation_too, Since

at one time exactly 26 storage places are needed, one can say that this

Program uses the calculator's possibilities to the Limit.
After first row has been entered, elements are divided by first element,

so that only 7 (max) have to find a place. This first element is starting

value of determinanty Kept im STO E. The L=K=1(=7) other &lements are

placed in STO 1424...,L. From now on, subroutines periodically perform the
following operations: (1) move preceding rows to make room for a new Xrmm

Tow to be enmtered, (2) enmter Wew Tow, (3) operate on mew Tow (to the LEFT)
in the diagonalisation-process, (4) divide amputated new row by first

remaining element, (5) operate on old rows (to the RIGHT) in the diagonali=-

= ry een remaining elements of rows, and start
all over again. In step (4) the divisor also becomes a factor of the

determinant-valué of STO E. The sketch on next page should give you an idea
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Operating Limits and Warnings

The first element of the first row to be entered should not be zero. This

and other small difficulties may be avoided by changing order of rows. A
[ ]

. . .
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Littlepractice is necessary here

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

+ NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD. TO THIS

' PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATER!AL.
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Sample Problem(s) -
'6 8{ 45066000
{7 10l =7°
2 1 1 1 3 2 6 9
2 f—4—O0———%
2 1 2 1 0 0 0 1
3' g g } % g 2 ; = 8.,000000 (27 minutes)
0 0 0O 0 2 2 6 8 -
0 0 0 0 1 113 18
100 0 0 1 4 210
__BOTH EXAMPLES ARE EASY TQ CONTRQL BY HAND (EVEN FASTER THAN MAGHINEL)
NOW TAKE MORE PIFFIUULT NUMBERS (such as PI or other irrstionals, or
even two-decimal-numbers) AND TRY DOING THIS BY HAND...

Solution(s) _

- D,

4 )
Reference(s)
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STEP INSTRUCTIONS 5 A'T":SS;ITS KEYS 5 f&ﬁﬂfm
1 ENTER PROGRAM [ 10 1
2| ENTER DEGREE K OF DETERMINANT K I
5| ENTER ONE BY ONE THE ELEMENTS a._ OF THE I S
ROW n,THE NUMBER OF WHICH IS DISPLAYED a, ] a,
' a, 1| a,
it | CRsI[ 1 1
a, Crs | ]
L REPEAT STEP 3 UNTIL ALL ROWS HAVE BEEN " [ 101
USED. AFTER EACH ROW, YOU'LI HAVE TO WAIT 1
SOME_TIME, AFTER LAST ROW§ VALUE OF ]
_ DETERMINANT IS SHOWNEIN DISP 6),INSTEAD L] D
OF NUMBER OF NEXT ROW. 11
L I 1
i [
B C I ]
S JE ]
L1 ]
)
[
[
LI 1
]
(I
11
L JC ]
[ JC ]
I
1]
[
- |
L ]
11
1]
b L1 1]
7 L1 ]
C ] 1]
L JC 1
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KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

*LBL A Enden b Lene 7 1 ¥
DSPO 58 LSTx
1 59 = wlﬁz«fi and f v Zch
- | L=k-1, also 0660 - | DS% '
STOQ 4 mvhﬂj? W#Z 61 GTO3
STI ol 62 | 1 '

1 63 - prpa

0 - 64 | ENT q

STO L+ & (Aawrmbes 22 o Fh=o gk tite
+0 g gl e GTO0 ‘

1 |n Aeph 250 67 | GSBec otherire

RS enberay (f fooiren-! | 68 | STI . <=t

STOE ddotr. (a,#c 1) 69 v o

*LBL a ‘ 90| _GsBd i=life

RS 1 ek et ay 21 RCLi 20 new

i 2 ==
— Se——%me Ny
STO:i t; )iy o Mst 75 GTO3
DSZ 75 | *LBL O divircon redine
GTOa 76 GSBc

¥LBL O nake toem Fou menttow | 77| STI 1=t
o] T ﬁ-f- L-—£+'f /fhuwj-eL 78 1
GSBe 12 of facetetiing mows) | 79 | CFO
x 0880 = .

STI 1ol 81 | _sro SFo.if (=4

{LBL 1 82 RCLE i
RCLi 83 RCLj, det > d Xl
GSBb A=) lrumbeefglaces |5l X
GSBd 15 move. ) 85 STOE
STOi 86 DSP6
GSBe 87 F20 . ; s de
DS7 - a8 RS %FZOM kt/}LwM
GT01 89 DSPO etlunoe |
GSBb - endie newss o 0990 RCLi ~ 4
STI =L 91 DSZ
C 92 |*LBL L
1 4 93 STO:1 divide ﬂy d
+ n=L-l+2 ok DSZ
R ender d {M—M&d&m\b 95 GTOL -

*LBL 2 tome fack fy ) 96 c “night" eparalion
RS 1 onder mexta, 97 ENT o= L-EiA Ao b tepf
STOZi 98 |%LBL 5 vi Aok

| T f4 vr ik 99 GSBb :
DS 19900 | =
GTO2 101 GSBe
C “ radion 102 X
GSBc befer oper 103 | + .
STI i=f . 10% | Sr1I iz Lepl
: fuond o bRy dk 106 [ "sm0s fadts Fi in 5D bk

XL RBL . - ¢ o
JTam > wddls 0i = ple Ll lss 107 | GSBe v now” frez
RCILi x . 108 STT L.i=f
GSBe ke 4 109 DSZ (=04
= 10 éf fbbﬁzf-lm'rfa‘&-

x Ax= fx 111 | *LBL &
STO=-1 % -2 % - 112 | RCIi
REGISTERS
1 2 3 Y [¢ N |5 6 8 9
< N VA -
S0 St S2 S3 2 S4a S5 S6 s7 S8 S9
—— ] 7/\,“ Y \\LVV
A Ii e ¢ o — € det V' owunts
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- STEP KEY Ebﬂ\g Y CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T13 RCLD 169 | RCLC \
T | x D=2 F 7970 | > F4o>1, 4ot LBLG
115 | = 1174 | @To9
B ) B --Ai:L»ﬁ{-fﬂﬂA‘l‘-"l’ 7% 172 1 cHewrie £~ €-1
w, STO-1i K2 —Lix 173 | ST0-0 .
118 GSBe 1 tﬁffc aeslowedd 174 | GTOO and ek M even LL;MA
119 = 175 1 %1IBL C o, Dedea o=~
120 | Ds7 * 176 | GSBb belleutzden pi=l-Lod
121 GT06 177 | GSBgZc
122 1 . 1728 | =
123 - P p-1 178 | 1
124 | ENT - 480 | +
125 £0 9[1,40 goloLbLS 181 | RTN
126 GTO5 . _ 182 | *LBL b Cobendalss L
127 C sHorwut theas foblg | 183 | RCLO
128 STOD ] | Fmakl ga 184 | FRAC
129 | ¥LBL 7 f=l-ttd inotod Wtk g5
19030 RCLD Hnow 186 | 0
131 1 187 | x
132 - 188 | RTN
133 | STOD P p- - 189 | *LBL ¢ (eleidatsr €
13k =0 L p=0,40 L 4BL0 %990 | RCLO
135 GTOO 191 INT
136 GSBb 192 | RTN
13@ GSBc 182 *éBL B Coleudelss
13 RCLD Y
139 | x 195 | 1 Ac=L-t ﬁj‘”d
- [14%0 + ' 196 | = Aespo i e
251 | STT 1ozpdel 157 | =
L7 3 *LBL 8 198 | GSBc
o5 187 199 | =
144 RCLi 20000 | x
145 DSZ 201 LSTx
146 STOi 202 | ¥
147 187 203 | +
148 RCI 204 | *LBL 4 adda 4 454
149 RCLD _ 205 | RCI
15050 - i-f 206 | =+
151 D --:}o:m--f‘*z)'4 207 |_ 87T
152 > X X 38 o8 | .
153 GT08 ‘fi#&“?‘)?"’l"w/' 200 | RTN
154 GTO7 otfevune 15 LBLF 21910 | *LBL e st o2 <
155 | *LBL O ﬁ&hﬁgufﬂ%?ar 211 | LSTX
156 D 212] 871
157 STOC o o +eC whikisnow; | 213
158 | GSBb . 7 o0, | pon
159 | STT +i=L 215 | *LBI, D Calubols,
%000 *LRI._9 214 c — 4/ - -
161 | 182 o go= A (L-0+2) -1
122 RCLi 2181 o
163 C 219 | GSBe
164 CHS —--Aéz-P=—(L‘f+4} 2020 | x
65 GSRd 2211 1
1606 STO1 PP -
167 LSTx ol & uerttred ~52 | now -
| 178 STI >
| ‘? LABELS FLAGS SET STATUS
P wd [P e wrcol P wsesd  |F O led FLAGS TRIG DISP
? e © sl Loresf 9 frenf € el ! 0 OS O[;}F DEG FIX @
0 1 4 2 1 0 GRAD O scl O
5 vt 5 M“,t and 5 ol 5 W“f‘ 3 2 O ?3 RAD O | ENG O
wreo| Lt treol| e Lo 3 0O ™ n_ _






