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2. Incorrect Algorithm
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a - -
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4. Programming Errors
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4.1 Lack of knowledge 12 10waNefifa '[ﬂ'sunimummawmmﬂmwwm
Liguiarumniidon Fofudiensilifaeuianse wistneeTadufnszuy
iiaarAnuly mmmaaumﬂyhawwﬂgummﬂl,ﬂnma‘lﬂmnmﬂul'nﬁvlﬂ

da - AA o
4.2 An error in programming the algorithm ﬁmm‘nmmu‘lum uneao Ny
.l
wuummmn algomhm 'lunnmaa fﬁ\mn%“m@lummmmmﬂﬁqmammmm ADUING

wduFanu ﬂmmunﬂa logic errors Wi
P=1 & Y N L7 I
4.3 Syntax errors ANTT MF LENTWUBINBIRANDENHUA

4,4 Syntactically correct statements may cause execution errors e dﬁty%’lﬁ

1 L) ﬂl ‘d i - &) )
mumsmmmquﬂﬂmﬂamau wiamyneagnueuatfeay (udu
N ar ] i o U -3 ’ o Qe Y &
4.5 Data error aathatu drdeyas@sdluuifomlugasadiemans

3’, J 9 o . t |
U350 error 119 5 YssianBemidu error Yssinni 3 fid Syntax error Wik 921Tlu
- " P X P o 4w W ’ i '
error Ustny LWL TS IUNMT testing Toazin 1WdRIna UL debugging 1wl

v
o

] : L 1 A 1 v L o ol k
mﬂma‘lﬂuﬂmgﬂm error @ § ANSINMRINTaNAT NI TR AT

Common Programming Errors

1. Error in problem definition. Correctly solving the wrong problem.
2. Incorrect algorithm. Selecting an agorithm that solves the problem incorrectly
or badly.
3. Errors in analysis. Incorrect programming of the algorithm.
4. Semantic error. Failure to understand how a command works.
5. Syntax error. Failure to follow the rules of the programming language.
6. Execution error. Failure to predict the possible ranges in calculations

(i.e., division by zero, tec.)
7. Data error. Failure to anticipate the ranges of data

8. Documentation error. User documentation does not match the program.

. P 14 a
wnemg IMusIa7 error Usnanfi 4.1—4.5 u 1euduanosmiu error 8n
P 1 at ' ] . L4 o o & .
dsunnwiiseanlydrsmnlanm3enia gich laefi glitch Una1992TUIUIUNS programming
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error WRY error in documentation 938 N bé error UTsiAniaswany i ﬁgﬂéam?aq@‘[mmm
v . wo g A - da o
Tdsunsury Taounfiisnazlddniluanumunafugesdelusunsunl&nyoe awkward,
Q 2: = P "l . 4’ av ol . 1 1 ::
clumsy, or does not apply muumumﬂﬂmnwﬂs:mm%ma) glitch El%. LLﬂIﬂiLLﬂ‘S&M%
W

a a o @ wad ¥vo | | wa ¥ A dEve
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5. Physical Errors

. A v a ¥ d . v & '
Physical Errors 'ndnalw.nm program bug uu%:u,un‘mua:mn@"lmﬂuﬂ's:mwma 8

5.1 Missing program cards or lines

5.2 Interchanging of program cards or lines

5.3 Additional program cards or lines (ie failure to remove corrected lines)
5.4 Missing Data

5.5 Data out of order

5.6 Incorrect data format

5.7 Missing job control (monitor) statements

5.8 Refering to the wrong program listing

MIQUARY card decks (NT@141I0T) 32 T0AA error Urznmil damlwSasunsinds
FniAianTfiuas missing %30 out-of-sequence Wu azlizuNInaTI9maLdlan syntax
error laoawiziiduldiunsuen g \ﬂ’ﬁ‘ﬂ“ﬂi’lﬁm’iﬁﬁ’léﬂl@ﬂ?ﬂiﬂﬁl%ﬂ%téédﬁﬁauﬁ’]\‘I
pangnunn aaiudniulylelunmtu nmﬂ*laﬁmmamﬂ? mmmnmm@unu '

LWE]'il"vLG]G'TULLﬂﬂ'ﬁﬂ‘a"WﬂE]U

'lul.éawmi‘fagmfu $uIuazdeafinmIin edit-checked USE echo-printed LRBTEI M
ToyFHANRIA ANUMANDVDY edit-checked ﬁﬁammﬂaaﬂuﬁayjaﬁauﬁ'ﬁm?aa FaHtmy
FudaunaolIznis ff'm*mﬁﬂ?m1*']ﬁula'tﬁ”l,ﬂeim"lﬁ’mnﬂ‘ﬁfaﬁﬂﬁmmﬁ%‘mﬁme’fu
(ST 436) luu*nﬁ'hé'f'mmwﬁmwfmﬁfwa §IWNINT echo-printed ﬁﬁamsﬁuﬁﬁ’am
mmumaamm‘s'lmma:'s:ruuumauaaanmqns..mnwauamaauﬁwauauu oA aRaL
UET UGG
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a v ) o ! = A Lo Q 1 3 L
Tapundtudumanzlusunsuseluinvotnddfnldmlusdbneuin 1310ne:d

o, : o ¥ . | o
My uaTosmanoly program decks aiifia Shwinlusunsusiull subroutine agjeu v

AT AIRNNBLE AAMNLANATS I N I iAD TINUALATEINANEVBY subroutine G9H

1. Mark fist card on the face with FC
2. Mark last card on the back LC
3. Mark program name on the tops of the deck

4. Mark diagonal or cross strips on the top of the deck

MIAATE NNz T LI A UNII VB IUART subroutine 1w source deck W

= o oAl d' .
aruszanlumaIosravlnanianelums debugging

o o L g ] b g 1 . ) ﬂ“ ‘ 14
dan lonauaa uaeunIn 9 1113181998 31 eror 'eiu 2 Yzimlngfie syntax

A )
errors ‘MU logical errors Wl syntax error ’i]:g}ﬂ@l'i’)’ilﬁﬂ‘ulﬂﬂ compiler ﬁaqmnmwmu

UM aeiIas 199UV LAY o

ol Aa o o L |
ﬂ‘::mﬂﬂwymmlummuu LD

1. Required punctuation missing
2. Unmatched parenthesis

3. Missing parenthesis

4. Incorrectly formed statements
5. Incorrect variable names

6. Misspelling of reserved words

&

| J o i Q" ] :
syntax error UTSMMARINNANTINY (interaction) V&JNAJINNY ﬁ?ﬂ&ﬂﬂﬂ?"ﬂlu“lﬂ

AINIDLNNTU
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1. Conflicting instructions

2. Nontermination of loops
3. Duplicate or missing labels
4. Not declaring arrays

5. lllegd transfer



g a a
UBNIINU compiler mﬁmmmmsnlnn'\sm syntax errors 9INANK WS VD errors
1 ; W =
aeluileany fe
1. Undeclared or incorrectly declared variables

2. Typing errors

3. Use of illega characters

= o e q . ! nl -~ 3 3: Qs o 1 o s E
HdaMinFuna syntax error Latlszimiadiuiu Taadaveadines (luagoiu)
e id a o 4 A . ¥ e &

22308 syntax error WATLAR error MWIZHANTENUINNATIDU muunm@mmmlﬂﬁ
* . A ] 1 - 8 o as
syntax error W§9FBIRITIIBLITOUABLLTLMEY Dasuuudse79zun bl unANgs
o @ o & da o ' o . ¥, )
ﬂgn'l.ﬂl,ﬂummﬂm'lﬁ manaue g mdaanudailu code Va9 syntax error HWIRAIN-

] v a =t ] :‘ =l 1
waneag9ts umwmsmwaunaum:unnuﬁ"lm error 61814

Iumﬁiﬁmﬁ debugging compiler TR WNTONED 13138 RNTRRATLES
1um7 debugeing LawE1uEMVE syntax error WigItia s0 nulefidud uAMIflaznm
1udauﬁ'lé'fﬁwh1mfm:§uagjﬁ'umwmmmmaa cpmpilé_r g iy 0889 compiler
fins g Aandsludiens § 194 i University of Waterloo 923} debugging compiler 28977117
Tauaafla 2 U321 fie COBOL WAz WATBOL S wiumsefuntufil FORTRAN uas
WATFIV 1uttusfi Cornell University & PL/1 compiler #31N PL/C 71 Standford Uni-

versity 3 ALGOL W

- ey . ) ol = 1ar ol al
09I compiler %:Uﬂ’)"l&.lﬂ'll.l’ﬁﬂ&l']ﬂl.ﬂﬂdlﬂﬂﬂ’m WAL errors UNIYTSLANN
compiler a32380U M\ ddsd0E TN

1. Omission of part of the program

2. Branching the wrong'way on a decision statement

3. Using wrong format for reaching data

4. Incorrect values in loops, such as the mitial value, increment, or terminal value
5. Arrays to small or incorrect array subscripting

6. Failure to consider al possihilities that may occur in the data or in calculations

dathatu Wlsunsamilatmueezad A 'l'm'umam'mu 10 uszmelulusunsy
g nnibvasind i dne nisaiiae
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aAulan llsunsudwilasfdomlaaulonlvsesmstivuamansestsd
P-] A.I Al 1 3 %) dl A = 1 Qe = ] A\’ A‘ o
fig ulo K = 1 w30 2 wnuu laled x Jauviaiu 3 mgan’nmu‘lﬂ lisunsatiazifia
g - >] > A Qs 1 !43 1 A 3 X
error IWUN N1 AU AIFIL19U compiler PFINITONIZATIINVLS MIUWITE error
g a 4 @1 A s E | ) | a 1 e W
Usumilaznfetufaailol myUssuismauazwuem K Sshunnni wiawnnu: 3 sl
¥ ) W 1 & - =3 =
uanIInuue K asdavliiduauay wIanafioy andne

¥ 4 [ | ) ! a |
errors YWNRRYVIATIIRALNDUN ﬂ'l"JQ:WUl%‘ﬁ?G?:U:L'Jﬂ'WﬂG § % LTW 2T WU
Tuaag compilation ﬂ?amw:wu'lwﬁawaa execution 116

dsznnusants debugging

mwaomanmn‘lm syntax error TlWULﬂ?’ilL'ifJil?e’]ULLﬂ’A naaasuf‘ﬂmnmuuﬂu
simple test data 'ﬂﬂ']'ﬁuﬂ‘im i Nﬁ'ﬂvl.@’%"mﬂ’l‘i‘i% test data ﬂﬂﬂuﬂl.kﬂ’)ﬂﬂ@’mdﬂﬂﬂ’l@]ﬂu
ﬂmm'l’a mtﬂmwnmﬂﬂmnmuu‘lﬂ testing b® memmwamnmsﬁgwnu test
data tafidaRawsea wiessiuuialuifinala 9 Usangeanan Audaintiymiedszay
ag’a:ﬁaaagluﬂs:Lﬁulﬂﬂ?sztﬁwﬁqé’a@ia'lﬂﬁ fio ’
1. The program did not compile, but there are no syntax errors
2. The program compiles, executes, but produces no output.
3. The program compiles, executes, but terminates prematurely.
4, The program compiles, executes, but produces incorrect output.

5. The program does not stop running (or infinite loop)

4

N3N 1 Compilation Not Completed

g 1 = 1 = A’ 3 1 A_
imgnsaiideudhaanfionn uddufatufiminsanudiia catastrophic error 1u
- z R ) A’ = . x ‘ D" ) o
Tusunsuniu lunsdhsuiazia system error message IUNT IWDTOWMWIUITDY error MILHR
ar yx ] 1 ) - x

system error luanum:ﬁuul,%'ﬂn'n abend (Hﬂaj’li]’lﬂ abnormal end) aﬁamm abend U4 L9792
¥ A U A = d' [ [ v-:l 19/ o 3 A i r-]
d03g system N1F T90193z1dwTosnEMTUERINFIN system Wk 9 Ta3r07930F N0

N vﬁaﬁnmmnﬂﬁaﬂs:éwm?mﬁ‘lﬁ AIDDNRBIN LIUFINGILUR KT AALTID NN
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WA T R L0y compile AaznsuldnTusunsusuiiafind U usun

L3

ﬂﬁlﬁtﬁﬂ system error

ﬂﬂﬁ‘ﬁ 2 Execution but No output

darmuh lsunsafigadlududusums compile adudlaivsnguadns
10 9 M IUTENISHAIK MNEATINIIE992RAIN logic error W38 system error AL
f0EN9189 logic error ﬁrﬁumuwé'amsﬂs:mawaué‘aﬁmﬂsm'l.ﬂﬁ'oﬁwé‘mqﬂm‘sﬁﬁmu
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m3fiszuueiamgamsitamuuetiiunaiudlesunanesddsznavla
[ A 1 A’d ) N = 1 & A
p3nUznoumitane lURA® computer hardware, operating system %3 8 halfliulusunsuusas
‘J 1 A Qe Qe b
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bugging Y19 2 UsztamiiazlananilapaziBuadelUmends daseronsdinifenanfine

system error fia

1. Divison by zero
2. Branching to a data area and attempting execution
3. Array subscripts incorrect

4. Numeric underflow or overflow

Aa A A " aid A ‘H' t4 Aea -
mawPRawsa luldsunsudofialywnsda 1 wiafl 2 siu 1 fTmInin
- o ' (¥ SJ -3 ¥ = -3 U AAA'
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4
ﬂﬁﬁ‘n 3 Terminates Prematurely .
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; o A Ve A w . i ] da o
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Foiu Lﬁms%:s:qi'uﬁ VIEI5% output Waoon Lﬁ"aa:mnﬁ'umsmnaau'lumﬂué’a
5903 listing 04105 unTu e nmM I Suluudazats Fiunetesruanuduaulums
aramaumonds uazdarlwailinds 1 ristng voslusunsumiiwinludn lums
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wisfmFalunsussaana Jedulsenszdiingagmedudanisrnveaaiamuy
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10U T0IMTIUTENIANRARARMIRATUNIOU LTW

A =1
B=B+ A

° l‘d A 2: s - I A o
Tuffaf 2 B = B + A 1 B mesnuanilavaandsamnuvhivezliesgnimua |
F L > g: I A Qe Qe Qo X A V 1
Wnaw A9k compiler WMuIMwAe: lpsnUfuRnwiudwmdsdszand Sasuioni
undefined variable UAFIMTU compiler LWMETATANURWT MU TRl Tae
° o . ° Gl & &) | Aa 4
YN difine §3 undefined variable lagmarvualvidoysiiu o Usngay mshlimgmyoh
¥ X | o

1849 undefined variable UMW Tusgiu 2 aung fio

By not initializing a variable before it is used

By typing error

¥ ' a 4 = 3 3
FungUasimuInAlananauds duswnguizinmd 2 duwanlusunsuwed
AITTLIBLIAY § @I0L1NTU

= I € A a 1
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Storage Map

I o \1 a . o =l X A a !

fLNTI § ‘lJLLa'J‘compllers UNIZH option PIATUNIN storage map ANUANILDE

. &, 4 o 2: i A 2:

storage map Nif8 eI HVEVTERIUINIMAEALIING W source program A9HILINFINNANTD

i L i . o &: A‘ A

1FUszlomiann storage map O LAENNTATIINDULT IO TNINGY IWaWIG LS
ar W x - -l 4 o Qe

U72LN undefined variables 161 1A8& 313989 storage map nuaziuminuiueFoninanauy

wululusunsuveas lEduyste vi udusinginlu storage map Usngind viunusiu

RUILATINIT L3RS TEUBIIMUTRANI G UBNIINGL compiler HUNIMEITINANUIINTE

219 & 1w explicit @ T4 implicit 198N
Tumtuonuasledn dudsladlu explicit dudtladi implicic lodnaqn
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Cross-Reference List

cross-refe‘rence list i}“%’lﬁlﬁu'jﬂ@?l"auﬁsﬁalﬂﬁﬂa'lﬁnnl’ﬁ'lufﬂmnw uanmnﬁ
cross-reference list ﬁ)”ﬁmmtmuwao labe} ‘YlﬂLLVN ﬂan’nu, ‘Vﬁﬂ subroutine 'Ylﬂﬂﬂ’!dﬂd
‘lﬁ'l’:; sm’uauawaﬂuﬂ,uﬂs'"]:ﬂ'numanﬁ‘s debugging WMAENNA WIS uauuaumdmuﬂunu
fWL bug 3N cross-reference list L‘nmﬁmv\uﬂmuﬂ5'1'JLLﬂ1.Iswngaﬂu'[ﬂmnww"lu

A . % L ¥ 4 . L m w .
Usingfavesdudsimss  Nalmssienasssznatavesduyslafle 1313simue

ey cross-reference lists "lﬂmnms request T job control languagé commonds

Typing Errors

a § o tla a A Qe o .‘.‘S © Bla. . -y A
MIRUANAIES 3 0T0dm TAa 4 source program %% 8139217 W AR bug THAN

o ] A‘l L4 o
wan Lkﬂudﬂﬂﬂ‘lﬂﬂqﬂ 871UN

A - &' +*«
VINTNITIUNNTAR error TRARITUTZNOUGL
v . . x4 -
1. M3 lBuuue Tuana s g mlums code lasunsy visiiiRasaanuianaa
mnmﬁmnuﬂmﬂuﬂaauuﬂ‘lunnmao |
‘lmwﬂﬂmnwmuauaaﬁmamwmw agzaIniUNTeMLaZ T
Wb
3. 1% code ToalgddnwsdiRauning |
4. owdimiaslusunTudninies wialnzaniaTud sxaesdinmiasiesay

a ¥ cw .
anmn’mnmaamu coding.form

ol €

LR LR D) ﬂ‘}:}‘S‘YlSJﬂ"i]: FEINA

Program Debugging

\
1 number Z letter

| letter 7 seven
or 2 two
/ Slash _
¢ quotation mark U Make the u round on
—— the bottom plus a tail
1 not \%
7 seven _
> greater than 4 four (close the top of
the four)
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L letter + plus

< less than -
D put tails on the letter D
0 letter 0 letter
Q letter
¢ zero (strokes in opposite G letter
direction) C letter

6 close the number
S letter (tails on the letter) -
5 five — break character
— minus

Desk Checking
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Input/Output Errors

) r - 3

z A oy Qe =3
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—
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Numerical Pathology
. e A ¥ ‘ a4 . ]
AnaAmar 6T U193 UNUENITURY error 1MMasns g nasranula
R RL ARG )
X = 999.0, Y = —1000., Z = .00l
[ 21 - & = [ 3
ANU BWAIATOATAS
X+Y+Z+ 1.0

fivanefa 1ﬂLL‘lJ1J‘1]ENﬂ”]§ AuImadiAe

(X+Y)+Z)+ 10

= ((999.0- 1000.) + .001) + 1.0
= (-1.0 + .001) + 1.0

= —.999 + 10

= .0001

’ J . - 1
Iummzﬂmnwwuuaghgﬂ
X+ (Y+2Z)+ 1.0

I

999.0 + (~1000. + .001) + 1.0

999.0 + (—1000.) + 1.0
(]osé of precision because of only four plrces.)

= —1.0+ 1.0 = 0.0 .

P = A 4 I - w o [ [ ] 1 e ] ) 1
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Locating Errors
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5297 1 a3esey @iniﬂﬁ@”ﬁaaﬁ > 9naf 3 Moy A WUN297 6 n3zua Wi
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DEBUG 1
, DEBUG 2
DEBUG 3
DEBUG 4
DEBUG 5

Towid DEBUG 5 Lﬂumam'mq@lmumanmmmm’nmﬂ error wrm’mmam
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CS 323 (H) ! 99



Debugging Output
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X Al [ O Qs fA 17 o) 1
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1 A: [ ¥ @ ol # 1 ! [ %
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v oa a v v 1 € 3 PR R
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EYRY o as v & | P4
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r-| o | L% =l [ 7 L - AI 2/ + 2’4 L
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- 8 o o wo a4 Lo
Tun3divesnufl¥ Uy terminal L3109z Amua liAF T IuN1T debugging
FananWinuoasdszinamdsliuanarsldnnadau 9 luldsunsu dagragu

v a v W [ [y
nqlﬂuﬂfliﬂ”uﬁﬁﬂlﬂﬂdﬂ"ﬂ@]qglﬂ'ﬂ 9 ’%:‘16‘&1]%‘(1&7&1‘1@1‘1@10'1{]

TN IRUWIADTI debuggin 13181992 1 FNTZLIMMTOU § LTNWNTE HBNIIN

d o
NA{NINIURND

Selective Printout

L7 : i @ 4 1 L 1
MW output statement NafMUANM T@TIINE LGN zISau 19889 Faaehs

] 1 A 1 1 &)
LU ATIAROUNAUMBEIT AU error LB @379RAUIN A X (Husasunie'ly fe

IF (X < =0.0) THEN PRINT . ..

<4 1 ] o - ¥ L Qe
wIoo1vvzaTamay m o iwsrinuwawdunialy Taeldaas

IF (I/5*5—1=0) THEN PRINT . ..
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Logic Trace

a A dd e o ) o o a -
Tunsdlaaclusunsusfioniduzfiu 131019918 output statement dwmTunsdl
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Qr

L4 v -
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ENTERED SUBROUTINE MAXNUM
EXITED SUBROUTINE MAXNUM
ENTEREO SUBROUTINE FIXNUM

LESS THAN ZERO BRANCH TAKEN.
ONE THOUSAND ITERATIONS

v P a 1 A Aq e s A ° v
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© o ol 1 U ni 3 1 ar Qv & v '
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Defensive Programming

£

Defensive Programming W3881935170071 antibugging. 719 wunpdenssuifues
¥
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1. Mutual suspicion \flun13asraseutoysniazdslyfidlulugads 9 iwwnin
£ Gass L -1 1 | hd x
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A Catalog of Bugs (A Classification of bugs by type)

These are not syntax errors but bugs that would still be present after syntax
checking is complete.

Logic
1. Taking the wrong path at a logic decision.
2. Failure to consider one or more conditions.
3. Omission of coding one or more flowchart boxes.
4. Branching to the wrong label.

1. Not initializing the loop properly.
2. Not terminating the loop properly.
3. Wrong number of loop cycles.
4
5

. Incorrect indexing of the loop
. infinite loops (sometimes called closed loops).

Data
1 Failure to consider all possible data types.
2. Failure to edit out incorrect dsata.
3. Trying to read less or more data than there are.
4. Editing data incorrectly or mismatching of editing fields with data fields.

Varigbles.
1. Using an uninitialized variable.
2. Not resetting a counter or accumulator.
3. Failure to set a program switel: correctly,
4. Using an incorrect variable gar e (that is, spelling error using wrong
variable).

Arrays
1. Failure to clear the array.
2. Failure to declare arrays large #nough.
3. Transpose the subscript order.
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Arithmetic Operations (see also Variables) .

. Using wrong mode f{&e., using integer when real was needed).
Overflow and underflow.

Using incorrect constant.

Evaluation order incorrect.,

Division by zero.

. Square root of a negative value.

Truncation.

Noorwnpe

Subroutines

N 1. Incorrect attributes of function.
2. Incorrect attributes ©f subroutine parameters
3. Incorrect number of parameters.
4. Parameters out of order.

' Input/Output (see also Data)
1. Incorrect mode of 1/O format specifications.
2. Failure to rewind (or position) a tape before reading or writing.
3. Using wrong size records onincorrect formats.

Character Strings
1. Declare character string the wrong size.
2. Attempting to reference a character outside the range of the string length.

Logico! Operations '
1. Using the wrong logical operator.
2. Comparing variables that do not have compatible attributes.
3. Failure to provide ELSE clause in multiple IF statements.

Machine Operations
1. Incorrect shifting.
2. Using an incorrect machine constant (i.e.; using decimal when
hexadecimal was needed).

Terminators
1. Failure to terminate a statement.
2. Failure to lerminate a comment.
3. Using 't instead of ’, or vice versa.
4. Incorrectly matched quote.
5. Terminate prematurely.

Miscellaneous
1. Not abiding by statement margin restrictions.
2. Using wrong function.

CS 323 (H) 105



Special Bugs

There is another category of bugs that will be called special bugs here. They
are sophisticated errors (i.e.. difficult to locate).

Semantic Error

These errors are caused by the failure to understand exactly how a command
works. An example is to assume that arithmetic operations are rounded. Another
example is to assume that a loop will be skipped if the ending value is smaller
than the initial value. In IBM FORTRAN DO, loops are always executed once.

Semaphore Bug
This type of bug becomes evident when process A is waiting on a process B
while process B is waiting upon process A. This type of bug usually emerges when
running large complicated systems, such as operating systems. This is called the
/deadly embrace.

Timing Bug

A timing bug can develop when two operations depend on each other in a
time sense. That s, operation A must be completed before operation B can start.
If operation B starts too soon, a timing bug can appear. Both timing bugs and
semaphore bugs are called situation bugs.

Opergtion Irregularity Bugs

These bugs are the result of machine operations. Sometimes unsuspecting
programmers do not understand that the machine does arithmetic in binary, so
the innocent expression

1.0/5.0%*5.0

does not equal one. This error shows up when this test is made.

A=5.0

IF (1.0/A*B .EQ. 1.0) . . .
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PROGRAMMING  MAXIMS

Use a debugging compiler

Deck check first

Echo check input data

Introduce debugging aids early

check input for reasonableness

Find out which debugging aids are available

Get it right the first time
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