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MEMORANDUM
s  K y p y 1503 D Z ^ / t z

30 J A N U A R Y , 1 9 7 8

T O : P e t e  B o n f i e l d  
G o r d o n  C h i l t o n  
W a l l y  R h i n e s

C O P Y : J o h n  F a i r b a n k s  
J e s s  P a r k e r  
Ron Webb

F RO M: J o h n n y  B a r r e t t  
P a t  Lam /  
G l e n  T h o r n t o n

S U B J E C T : TMC 15 Q 3D  A L G O R I T H M  P R O BL E M  D I S P O S I T I O N

T h e  TMC 1 50 3D  a l g o r i t h m  c h e c k o u t  was c o m p l e t e d  and a l l  a l g o r i t h m  
p r o b l e m s  d i s c o v e r e d  d u r i n g  t h e  TMC 1 503B a l g o r i t h m  c h e c k  w e r e  
f i x e d  e x c e p t  f o r  t h e  f o l l o w i n g  :

1 .  I n c o n s i s t e n t  o v e r f l o w  and e r r o r  i n d i c a t i o n s  
i n  some c a s e s .

2 .  O v e r f l o w  c o n d i t i o n s  f o r  nu mber s g r e a t e r  t h a n  
1 E E 9 9  i n  some c a s e s .

3 .  P e r f o r m i n g  P * R  c o n v e r s i o n  w h i l e  d o i n g  a r i t h m a t i c  
c a l c u l a t i o n s  a l t e r s  p e n d i n g  o p e r a t i o n s .

4 .  I n t e r m i x i n g  t r e n d l i n e  and a r i t h m a t i c  c a l c u l a t i o n s  
p r o d u c e s  w r o n g  a n s w e r s .

Manu al  r e v i s i o n  w i l l  c o v e r  t h e  a b o v e  c o n d i t i o n s .

A t t a c h e d  i s  a d e t a i l e d  d i s p o s i t i o n  l i s t  on t h e  TMC 1 503B a l g o r i t h m  
c h e c k o u t .

G l e n  T h o r n t o n ,  P r o g r a m m e r

j  k
fVUA'l+J'

iny B a r r e t t ,  ^ L E X  M a n a g e r

Ia.'i m .coJA)i
P a t  L a m ,  P r o g r a m ' W a n a g e r



T I -55 ALGORITHM CHECKOUT ------------------------------------------
PROBLEM :
NEGATIVE ZERO EXPONENT 
ENTRY WITH HANTISS £ 1 0 ^  
FULLUWEU BY + , - , x , + , y * a OR 
= W ILL RESULT IN EXPONENT 
OF S9 OR OVERFLOW

EXAMPLE .
12 EE - 00 = 
ANSWER 
IS 12 EE 99

REASON
?1

/ v T ^ 3  <3
/-/<£?r> u«_/’
/<? ' /0*7

fipoC&rs* c7ed

OVERFLOW C lM O ITiO fi FOR ANY 
CALCULATION HAPPEiiS AT A 
H F -E R E iiT  L IM IT  DEPEHOIHG 

UT3 ! UUnSER U F D IG IT S  AMD 
I'lA&iiTLiDE OF . 'U S E R .  A L L
:-u ,c r;a s s  d o  s e e r  t o  o v e r 
f lo w  AT SORE iTUrSER GREATER 
THAR IEE9 3 .

1.2 3 4 5 5 EE9 9  
x2 -  OVERFLOW 
1.2 3 S E 9 3  x 3 «  
3 , 53Ee 93
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OVERFLOW
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& 00-00 Ce>

FE: OR/ 5 HOT USEABLE DURIilG 
-TUORAilHIiIG O F i-EhORY 
A P IT iir Z T lC  IS  ALSO USED IH 
THE PROGRAM AND THE PROGRAM 
IS OVER 15 STEPS L O P S ,

H  fj STD 5 ,
RCL 5 , 31 Ti 5 , | 
2KD PROD 5 ,
R/S H I L L  
CAUSE CONTIN
UOUS LOOP IMG.
I F  MEMORY 5 
IS USED -  OK

MEfiDP.Y A R IT H 
M ETIC FLAGS 
STORED IN 
MEMORY 5
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/fi-fifo C
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T I-5 5  ALGORITHM CHECKOUT

3  '

PROBLEM EXAMPLE REASON /S 'o S / S '0 3

NUMBER WITH NON ZERO VALUE 
IN LAST GUARD D IG IT  AND 
MAGNITUDE - .5 < x < .5  W ILL 
NOT BE CALCULATED FOR 
S IN H , TANH OR INVERSES.

1-3=0.3333333 
2ND, SINH 
ANSWER IS 
0.3333333

ERROR IN 
ROUTINE WHICH 
CHECKS FOR 
SMALL VALUE 
APPROXIMATION 
WHERE SINH X , 
TANH X AND 
INVERSES — X .

7 7 /}  S? 4 A  /
/'■e L'/S/7

{c/5e. ^JLy 
~/v t i/7  Cc/ f-t,

^ ■ cicislcL

771 /? / o

MANUAL STATES TRIGS ARE 
ACCURATE FOR A L L  8 PLACES 
FOR CALCULATIONS IN ± 
56000 DEGREE RANGE. 
TANGENT IS ONLY FUNCTION 
WITH QUALIFYING STATEMENT

SIN 360000 -  
2 EE-0 8 . ZERO 
IS CORRECT 
ANSWER

INACCURACY 
PICKED UP 
IN RANGING 
ROUTINE

y e ^ / s / z / )  

(  £e 'sT /t 
C2cc.i<. / J

777o s7s-t

INV SINH ACCURACY IS ONLY 
2 PLACES FOR NEGATIVE 
NUMBERS IN SOME CASES.

-8000 INV 
SINH = 
-9.6819453 
CORRECT 
ANSWER IS 
-  ?.

PROGRAM ERROR 
PUTS GARBAGE 
IN THIRD 
D IG IT

T r f& 'l CtZ-T
/ 'CASS 3/0/7

o - f  J^os'sf/ZJS

yAev? c J x a /9 -c  
y

o C# *'s-PcYtyi
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T I-5 5  ALGORITHM CHECKOUT

A J < ? / e .  :

4  %  ■ /  U s 1 CL / s 0 S 7

PROBLEM EXAMPLE REASON A r o 3 &

LOGS AND SOME CONVERSIONS EE = DOESN'T NORMALIZING AJc/ V  / / /
a, S/Z/ONLY DISPLAY A OR 5 DIGITS DISPLAY 8 TECHNIQUES

IN SOME CASES WHEN MORE S IG . D IG . (CZal/jZ, y-u/' t A-/y 
si

/I C CSC t/&L C £1
3  tA  //SS? S  S7 7~ -V

//? SS7/1 s? Ct-Z

DIGITS WHEN ARE ACCURATE 
AND A V A ILA B LE.

X 1000 DOES

A l  CALCULATIONS WITH 5EE99 2ND l RELATED TO
/ / / lC? S2 Us*.lA "RESULTS WHICH ARE INCRE 9 9 .99S999EE6* ERRORS IN

MENTALLY CLOSE TO 100 1.5655567 LIM IT AND S e^ i/ zS / C sn

Y IELD  ERROR CONDITION CORRECT 
ANSWER IS 
-100

ERROR CON
DITION 
PROGRAM

A  l  CALCULATIONS WITH SEES 2ND A  l RELATED TO //7& st ua—Z
RESULTS WHICH ARE VERY 5EE98 YIELDS ERRORS IN / 'P u / s J /  f s i  .

LARGE RESULT IN ERROR 1 .1 1 1 1 1 1 1 E E 9 3 LIM IT AND
CONDITIONS FLASH 

CORRECT 
ANSWER IS 
6 ,6656667EE93

ERROR CON
DITION 
PROGRAM
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^ ^  CXyT*y^ /r  c  ^  s-1 0 /c^ O  S7~?-£ r /c *W



T I-5 5  ALG0RIT1.^CHECKOUT
d / s A c s / r / e / ^ J

PROBLEM EXAMPLE REASON /S o  3 /3

A  l  CALCULATIONS WITH LARGE 1EE99 2NDa % RELATED TO
EXPOSE,ITS (EE99) AiID RESULTS 1 .1 E E 9 9  = ERRORS IN f  £4//J/C’/ l
CLOSE TO 10 CAUSE ERROR 1EE0 1 FLASH LIM IT AND (  /E e -S -d aZ c*
C0.4UITI0MS CORRECT ERROR CON /Z  CC u  , )

ANSWER IS DITION 7 7
10 PROGRAM

1EE99 2 N D A Z RELATED TO ‘
1 .1 1 1 1 1 1 1 ERRORS IN
EE99 = LIM IT  AND
1EE0 1 FLASH ERROR CON
CORRECT DITION
ANSWER IS PROGRAM
1 .1 1 1 1 1 1 1
EE01

COStl LIM IT IN iTAHUAL IS MANUAL
STATED 0 TO 1050 ERRORS f V  O/v

DISPLAY BLAHKS AFTER R/S 2ND R/S, CLR, ALGO ERROR /\J &  Ol c T /0 /7

CLR, R/S 2ND R/S

/ S o  2  2

/ ? / f o  Cc’ s 'J 'ecT* A .

/$/<!? O {Le>fS'j

wnwv&mmip mu.v*ui



PROBLEM

SST KEY EXECUTES PROGRAM 
TO NEXT RUN STOP AFTER 
FIRST R/S. SHOULD S IN G LE- 
STEP THROUGH PROGRAM.

ERROR I.JDICATIOHS ARE 
INCONSISTENT, SOMETIMES 
INACCURATE AND FREQUENTLY 
CONFUSING. PARTICULARLY 
TRUE ON TWO VARIABLE 
FUNCTIONS AND HYPERBOLICS.

• ) T I-S 5  A L G Q R lO l CHECKOUT 3

EXAMPLE I REASON

1+2=R/S ALGO ERROR
3+9= R/S

.099 Yx 
1 . 1 11 1 11 1E E 9 9  
YIELD S  POS. 
UNDERFLOW 
.099 Yx 
1 .1 1 1 1 1 1 2 E E 9 9  
YIELD S NEG. 
OVERFLOW

RELATES TO 
OVERFLOW 
PROGRAM 
PROBLEM

/S 'c -3  3

A -£ '0 "s /P /'j 
(  - s  f-* -

7? S '

<2-0 S i

/ £ f ^ d

/ 4 ^ g v

^ 7  G *7 H

A4-G/SS0SJ •

A^t,c//Ss t
C  / < .

S' ̂  c> f ' ’

<2 & s j s / i  T/e? s j)

3 A  % 5EE99 
YIELD S
3.3333333 EE99 
FLASH 2 A
5EE99 FLASH 
1A%  9.9999999 
E E 99 YIELDS 
POS. OVERFLOW
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3 T l-5 5  AL60RIT I  CHECKOUT

^A S ^ cS^I/£ a J_
3

PROBLEM EXAMPLE

IH V , TANH 1 
YIELD S 
115 .129 25  
FLASH SHOULD 
BE POSITIVE 
OVERFLOW

REASON / / r e 3  6

R/S TREATS DISPLAY AS NON 6 2ND SST 60 ?
•

A / i2? /7 c(Jld

L IV E  ENTRY. SST TREATS 
IT  AS LIV E  ENTRY

2ND SST 60 /  €A//sS/0 77

( / / d d

d-A st T'psr/'t/v-fsJ10+20=R/S 
RST ENTER 5 
R/S YIELDS 30 
IN DISPLAY 
RST ENTER 5 
SST THROUGH 
PROGRAM YIELDS 
530

?
•

9.9999999EE-90 OR SMALLER 
NUMBER WHEN M ULTIPLIED 
BY ZERO LOCKS UP THE 
CALCULATOR

1E E  -90x0= 
LOCK UP

?
• A J p a c d /o s i

H -6 3 &

4 / 9 *  C/Cz-Zf/  .
(  A t  7/  t / s  /  s * r
~/s £-7/ d  7s£y

&  S / / t  /£_Ps77â  J

/ d  *  cu U L  / '^ L /yJ/C’yn

Cui/'/'f’cAT
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