100392¢  RROGRAM DESCRIPTIONI ..., .,

Program Title TRIANGLE SOLUTION-- AUTOMATED

Contributor's Name _Keith Jarett

1540 Mathews Ave

Address

City Manhattan Beach State/Country CA Zip Code 90266

Program Description, Equations, Variables ___1f all 3 sides are given, the program finds the

—3-angles using the law of cosines ( c2=a2+b9-2abcos C). If 2 sides are given,
Jhwawswwwv.emdmm.bm
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missing side. If another angle is supplied, the side-side-angle problem (ssA)

has 2 solutions. The user selects which solution is desired and the law of sines

(sin A /a = sin B /b ) pives the missing side. If one side and two angles are

supplied, the missing angle is calculated ( A+B+C= 180 or pi ) and the law of

—sines allows calculation of the 2 missing sides.

Necessary Accessories___1101¢

Operating Limits and Warnings 1.)Incomplete input (e.g. 3 angles, no sides) will yield

the error message INSUFFICIENT. 2.) If an SSA case is piven in which the

—angle is too large, no triangle is possible and DATA ERROR results. 3.) If vou

bave plug-in memory, consider replacing line 25 (CLRG) with @ STO g1 sTo ¢2 STO ¢5

STO ¢4 STO ¢5 STO #6 to avoid loss of other data.

Reference(s)
This program has been verified only with respect 1o the r X ple given in Program Description Il. User accepts and uses this Program material AT HIS OWN RISK, in reiance solely upon his own
i of the progr ial and without retiance upon any rep ion or descripti ing the progr

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 CONSEQUENTIAL
DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM MATERIAL.
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INSTRUCTIONS INPUT FUNCTION DISPLAY
Clear key assigments unless you have a memory modyle
Set SIZE, enter the program, set USER mdde.

2. 1 To clear o0ld data bl

3. | Enter triangle data (known parts)
Side a a R [A] a
Side b b W [r] b
Side ¢ c . cl c
Angle A A a1 A
Angle B B [B]
Angle C ? c c] C

L, | Compute missin,q‘ D;rts £] see note 1.

5 Request computed values in_any order
Side a ] ‘.Al a
side b M| [3] b
Side ¢ & i) c
Angle A [A] A
Angle B [B] B
Angle C fc] C

No 1. Program messages are to be interpreted as follows:

INSUFFICIENT-- Data supplied does not allow solution. Go to step 3.
DATA ERROR-- An impossible SSA problem Was given.| No solution exists.
~ 1 SOL. ¢ OR 1 ~-- An ambiguous SSA probleh was giveh. Two solutions |exist.

Solution O is the larger triangld

e, solutiol

h 1 the smaller.

Key in O or 1 and push R/S to re

start,

When the program halts with a number in

he . displa

,—proceed to std




.
i

00392¢C |
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Sample Problem (Sketch if Desired) TRIANGLE SOLUTION

Find the missing components of the following triangle:

v

<>

20

Designation of triangle components is as follows:

a A
Sides: b Angles: B
c C
opposite corresponding sides
a
SOLUTION:
Input Function Display Comments
XEQ [DEGT‘[nqpnl Set desired trig mode uger model
"} Clear old data
20 cl 20.00 Enter. new _data
N ﬂ..{rlx 1400
2 & [C 2.00
[E] Request solution
SOL. ¢ OR 12 (Program-generated prompt)
g Specify solution @, the larger |
of the 2 possible solutions:
0 R/S
Eﬂ 116.84 Request values for unknown
[B] 43,16 components

A 35

B’ a) 5.0
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.-|067 0O97 0Daic R : IR B
STEP/ KEY CODE -0 STEP/ KEY CODE '
UNE  KEYENTRY  (87/57 only) COMMENTS LINE KEYENTRY  (87/97 only) COMMENTS
Ble+lLEL & Side a 45 HEnR '9:‘: )
g2 1 45 Hea? .
L . a8z GTO 15 R5) in regiSter 01 47 GTO az: Two nozero sides
L g:ﬂ;BL b Side b 313 l;':.léf_l, ; Else one side onl
== : S REQ 13
: " @& GTO B< | in register 02 ch wew Rec:rll;l:ng test
i 87+LBL ¢ Side ¢ in 91 GTO as (need two nonzerd
! BE 3 s register 03 5‘_:: F":DH - angles)
[ 62 GTO a9 o3 XEQ 95 Recall and test
- 1a+LEL A Angle A in S4 ¥=8672 next angle
- 11 4 |register O4 55 GTO 64
3 12 GTO a9 ; - 56 XEQ 95
- iZ+LBL E | Angle B 1a 57 X=87 Rt aaei
T 14 S register 05 S8 GTO ;4
3 1S GTn g2 59 ¥EQ 11 Calculate third
1 15+LEL C Angle C in €8 KEQ 92 angle
- 17 & : |register 06 61 RI>Y
T 1Z2+LEL @z i w2 GTO av
i 19 EIH =+ BL 9=
i 28 Fs57 22 . &< KEG 935
[ 21 STO IHD | store if data £S5 ¥=07
I T was entered 65 GTD B89
22 RCL IHD Otheyrwise BT AL
T Just recall 63 KEQ 11 Find third an
i 22 RETH &3 GTO a7
24+LEL D Initiailize FO+LEL 8%
X 25 CLRG 71 RIDH
L . 26 RTH ; 72 KEQ 9F
r 27+LEL E 1 Solve TE K=@av
5 22 1.9832 <+ GTO a4
B 29 STo as T OR4PY
F So+LEL 61 Y& XKEGR 91 _
2 =21 RIOH Y7 OXEG@ 11 Find third angle
- 32 RCL IMID v2 RIDN ‘
it- Qo . 9 RER 95
- SZ HK=97? Find a nonzero 2a+LEBL &7 Find two missing]
- 24 GTOQ a9 side 21 SIN sides using law
- 25 156G @aa ' 22 XI>v of sines. '
- 2E GTO a1l Z SIHN
™ 37+LEL g 81 HE 92
~ 22 " INSUFFI 85 XER 13
- CIEHT*" 25 SIN
3 39 PROMPT 27 kT
i da+LEL @9 , g8z -
i 41 KER 23 Increment I, 83 ~
i 42 ¥=a7? is side I = O. QI MDY
8 Zj ggg 8= Two nonzero sides 2,’:; l;g':'T""
No-:m»mrucovmsnsnmoaoounomocwwmsunoe’cuMMmmwgmrmh&.iMnumuauNWMbmEih
87 or 97 "OWNER'S MANDBOOK AND PROGRAMMING GUIDE " for saact keysirokes.
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STEP/ KEY CODE ' STEP/ KEY CODE
LINE  KEY ENTRY  (67/97 only) COMMENTS LINE KEY ENTRY  (67/97 only) COMMENTS

93 KEQ 91 137 R-P i

i 94 STO IHD Store two missing jz= gTn IMD

: ‘a8 sides 6o )

A 95 RIDHN 3Z9+LEL @7 © Find 3 angles

i 95 XER 91 148 1.883 given3 sides

N 97 STO IHD 141 STO G4

] 142+LEL 6@ Apply law of

= 92 RTH 142 XER 9= cosines 3 times

5 93¢ BL K2 Two nonzero sides 144 XEQ 93

- 180 XE&@ 93 145 R-P

- 181 X=a7? - 14 XEQ 93

- 182 GTO B7 Three nonzero 147 X<>Y

i 183 RDH sides 142 ~

At 184 GTO B2 143 XHX12

- 195+LEL B3Z 158 1

- 186 HI>Y 151 H<2>%

g 17 KXEQ 92 152 -

B 188+ EL B2 152 X¥<>Y

i 189 XER 13 Check angle I 154 EHTERT

B 11 X+G7? 155 +

i 111 GTOD as 15 SIH

i 112 RIIHM 157 »~

: 112 KEQ 89S Check next angle 152 RCOS
114 X=57 1539 HE@ 12

i 115 GTD @9 163 ISGC &85

i 116 XEQ @s Find missing side 151 GTO ag
117 ¥HMEQ 92 by law of sines 162 RTH i
112 STO IHD 15Z2+LEL QG Find missing 3rd
4] 5] 124 EHTERT side by law of
i1e GTO a7 Now there are 165 SIHN sines

| 12G«+LEL B2 three sides 155 RT

i 121 RIDH ' 167 ~

- 122 ¥EQ 95 Check third angle 152 ENTERT

B 122 #=n7 1569 RT

L 124 GCTD &4 178 *

- 125 RIDH 171 ASIN

- 125 HI>Y 172 ENTERT

- 127 Bt 172 RT

8 122 KEQ @& . 174 +

- 129 XE@ 91 :gi missing 175 <Y

- 1Za STO IHD 176 LASTH

- 6] 177 -

- 1271 GTD a7 172 ¥<=m7

g 1Z2«LEL @s Law of cosines 172 GCTO a9

- 122 HI>Y SAS 12 “SoL. @ Prompt for SSA

- 14 P-R oR 12" ambiguous cases

g 125 RCL 2 151 PROMPT

B 126 - 1282 CF 22

Nota: Reter 10 “HP41C OWNER'S HANDBOOK AND PROGRAMMING GUIOE™ for
€7 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIOE" for e1act koysuokes.

wuwmmmkma.mrmm-im-nnmud:dnnmn«mm-en i
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O 67 D97 Qaic ' P -

Ll

STEP/ KEY CODE - - STEP/ EY CODE
LINE KEYENTRY (67/97only) _  COMMENTS _-~-LINE  KEY ENTRY ﬂ7m7onW) ., COMMENTS

1283 = <> L -
184 X=8? 5 ®<> @B ]
125 X<V i RTH 5
125+LEL 69 B .EMT. o
127 RIDN )

182 SIH -~ -

1189 KOV
190 » -
191 RTH
192+LBL 11 Find third angle 60

1932 XEG 91 | given other two
124 +

195 LASTX
198 H{>Y
197 Co<
192 CHS
199 ACOS
20+ EBL
201 RXER
2az2 STO

MNOMNMN
G Gl M
= 50 10

[
J

f

70

-
Zh
=

Store angle I

RTH
«L_EL
YER
+LBL
I3G
RTH

Increment I twige

Increment 1

YAV Y 5]
%) et = )

ST—- B84 80
FEDHM

212 RTH
213«LEL 23
214 XEQ 91
215 RECL IHNDID

RPN NNNT

A AR RO
R0 G

Increment I and
! Reeall side I

216 RTH
217+LEL
212 HXKEQ
219+ BL
2213 KER
221 RCL

Increment I and
recall angilé I

90
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Nots: Mb'HP-MCOWNERSHANOBOO(ANDPROGWMINGGUIW"G pecific int > m“; The F index is lound et he very back of the Handbook_ Refer 10 Appendix E in
67 or 97 "OWNER'S HANDBOOK AND PROGRAMMING GUIDE" for exadt keystrokes.
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REGISTERS, STATUS, FLAGS, ASSIGNMENTS

DATA REGISTERS STATUS
00 ] index i size _007 TOT.REG._63_ ___  USER MODE
0l | side a ENG FIX scl ON_X__ OFF
021 side b DEG RAD ... GRAD
031 side ¢ displav and trig modes as desiyred
Oh | _angle A
05| angle B INIT FLAGS
0f | angle C # SIC SET INDICATES CLEAR INDICATES

22 C Number entered Qutput desired

ASSIGNMENTS NONE

FUNCTION KEY FUNCTION KEY
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| CARD LABELING

S5
=p=y=
=)=
AR
0 =288

KEYBOARD

— = 2 =

= =28 A

SYSTEM
CONFIGURATION




TRIANGLE SOLUTION—-—-AUTOMATED USERS' LIBRARY PAGE 1
PROGRAM NUMBER: 00392C OF 2
PROGRAM REGISTERS NEEDED: 57

ROW 1 (1 - 8)

RO

ROW 3 (16 - 24







TRIANGLE SOLUTION——AUTOMATED USERS' LIBRARY PAGE 2
PROGRAM NUMBER: 00392C OF 2

ROW 19 (129 - 138

i OO L
RO

I IR
RO

NI [ l
ROW 22

| IR |
23

| M

ROW 30

||(|2 "







