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- 0 'y
1. n13a101anuﬂg!1

4 - . - » [N 4 - are 2’.

LUAIIINUARNEIHIUATEYINIEY OR 213 NWAT  TuNIT1 3 MaUgiRn1 T

4 o - { . o P - . - <4
LalinRnE TR TuTanatlkgmaniie q  linRnwadlangaziaantfaadeuasritniele q nidse

» - ..-3 L] - .I . » v )
HIMATUNTEUINTIEY OR 213 RelUMAN (MEAINAINREUITIAIVEIMURTHLAD 181u1aq

o o b -
T R T o

< d o 7 ' - ' 4. ve ¥
1. 'Q‘llnﬂuTLhun'”ll“au”“ﬂ""'ﬂlgﬂ"emuu 2 Yy 12 ﬂ?”!uuﬂuﬂﬂ']“uﬁ‘l“ﬁ‘ﬂl

(1dnﬁ1§§agat§1 341£§a¢ﬂ?1euﬁu§agatﬁw d?qqudu#uiagaaan)
NUTIPLICATION TABLES

2% 1

n
B

2% 2 = 4 (1NR8SLIMUTING

2%12 = 24
TERITMHRATIY 7] | ==
ML 1 UTTNe 3% 1 = 3
3% 2 = 6
3%1Z = 36
-y
-7
12% 1 = 12
12% 2 =2 4
12412 = 144

OR 223 (H) 103



<4 d o ¢ ' w1 4. ve ¥
2. ﬂqtnauTuiuﬂiuLwawuuaﬂiwqgasgmuu B nouy 12 nﬂuzuuuunnﬁnua1wnqu

(D T 73 T & 1 } %) []
(1u1u1ﬁnagat§1 ﬂunﬁaﬂd¥wquﬂunagatﬁw d?qqunuﬂuiagaaan)

MJTI PLI CATION ~ TABLES

FEBK TR s ] Hok 1 2% K
8% 1 = 8 9% 1= 9 o 124 1 = 12
Bk 2 =16 9% 2 = 18 o 12% 2 = 24

108 o 12%12 = 144

1
Bt

B¥12 = 96  9#12

- + o v 4 ~ [ { v = LY iov,
3. WMTAARITINITAITINCATAABUNI LAATRASAUAURIMIY HUNA TN IFURTAG IMUA

¥ - J < (us
RIUTN1101970 1 18T LRTANRBNNI L RATRIL

3000 UINKALABY (;ﬂuﬁw?ﬁaqﬂnsﬁ ainaTau 1 #gnﬁquTWaﬁaqiwa) uas
AuinrTseiaTueniateudn g

120 van/§1Tue damfy 10 FaTweutn

90 uwn/#11uq'ﬁwn¥u#11uqﬁ 11-20

70 wn/E1Tne dmIudaTaen 21-50
aetiau1ﬂ1un1ué1u1mé11Fi?ﬂ1un111§tn?aqaauﬁqLaaéawnguéu?nwiudoa
511§Lﬂu;1aw 1-50 §9Tu

fimue TL LR 9B NAA AN

A COMPUTER SERVICE

USED HOURS AMOUNT CHARGED (BAHT)
1 v
2 LI BN )
50 aen

W8 LR 1dﬁaqﬁ¥ﬂauﬁu§a§at§1 Mm1ddqds Do

Lo OR2230



E7) - 4 “ ~ 7 .
4, awnuﬂunaganaqunﬁnuﬂntn1dau1ﬂ1 OR 205 ﬂﬂnng1au/2535 U 30 aH

v . o ' al { o af
(un?nu1ﬁ¥1quﬁuﬁagaiwniagannwuua1ﬁ) INNANK IUAALAUNL TARBTATIN format

E 1 § g
BINAIIY
f - ) v
daa RARNU 11801 THaYa
1 1~ 8 VT REERLE!
2 9-40 _ ﬂa—uwuﬁqa
3 41 twi: €18 = M, W§N = F
4 42-43 ALY
o 4
LA TYTUNTH L WA

( w < > o4 v . .
1 ﬁuw%wa?aunﬁnuwn;ﬁﬂﬁau TINRILNTANTR (AU LR L ATATY input record)
Y] (o o

Tas e nane oy

0 : A¥UuUU >= B5

P : 80 <= azuuu (= 84

F : puuuy ¢ 80

A ar J 1 1] z

2) MIRSLUMLARADAMINANEINAALH UL N8R

[ L) - d L] 4 - !H
3) BUIIUIUENANEIT 1 ANAAUN TR HIAZULLL AR SINANEIT THNRUY

L}

. “ Q‘é ' 4 ot -« IH
4) BUIMIRENRNE IV NTBUW MRS WAL LULL AR B DA YUNANY NS NANIL
T

fMe TUL UL A I EaNRAAN

OR 205
GRADE  REPORT
NUMBER STUDENT |.D. NAME SEX  SCORE GRADE
1 .o Voo
2 C o o - .

30

OR 223 (H) 105



AVERAGE SCORE OF PASSED STUDENTS
NUMBER CF FEMALE
FEMALE AVERAGE SCORE

NUMBER OF MALE

MALE AVERAE SOCRE

PO NTS

PERSONS
PO NTS
PERSONS
PO NTS

gggﬁﬁégatﬁwﬁva (sHAYTET 989 ?auﬂudqa TiinfnsdunA181189)
'

T Lud CETP) WA LWl CRTRN

| | 63 16 61

2 F 68 17 F 71

3 F 56 18 ¥ 56

4 M 73 19 M 60

5 N 61 20 F 62

6 M 79 21 F 80

7 M 53 22 N 63

B M 64 23 N 96

9 M 88 24 F 86

10 F 71 25 F 76

11 F 64 26 | 49

1 2 F .48 27 F 54
13 | 83 28 | 60

14 | 71 29 M 84

15 M 46 30 F 80

106

OR 223 (H)



v { , - - W d - «
5. aﬂnnaganaqaﬂQﬂxu 25 arlua182d Uy naganaeawawsa 1 au uunniu

'] J - 2
1 L3AABTA T9N format #uu

ARANY 115n11§aga

1-32 | a uwina
34 LW (Sex) : 18 = 1, nge
36 - 38 218 (Age)

1
N

Tdq = 1
39 ANUNWANTA (Marital status) § ufevuuan = 2
4
au 1 = 3
. d. d e . .
41 FuanindaununaIne1Rn 7144 UMY (Years of experience)
4
R = 1
-~ 4914
43 ﬂimm1§wqan1a1u (Degreed JTn = 2
tan = 3

< 4
IYLBERTUTUNTH L WENWN

< a {4 gudd . ' o

1. 878Laa8 (average age) URYWHUTA BUNNATARINIRIBLARE

. < < . a f ?véd. < '
2. FmInINAauLaan (average experience) URSWIWTNA agnuaﬂuauﬂnﬁauuwnn11

v o4 N

CRIT YL

' e . é . 3- 4
3. WHWATTISUTAIIIUIURIIITES MUNA N L WAL AL AN LATWRNTH TINNIWNW

row totals, column totals uar grand total

- £ . ". - Jﬂu - s s 1
4. WHWATTIUERAYITIUINATINTEMUNAWWUTARINTATY USYAMLUBTLTURAYIRAS

L
HQNQTB

Y] o .'-uﬁ . -
WNQEL“Q Ba 1. uaz #a 2. A tTuiduiananuiuiaTy

OR223 ) 107



fmua output format

RAMKHAMHAENG UNIVERSITY
FACULTY OF SCIENCE

DEPARTMENT OF STATISTICS

PERSONS WHO ARE YOUNGER THAN AVERAGE AGE, LE, YEARS.
NAME SEX AGE MARITAL STATUS YEARS OF EXPERIENCE DEGREE

PERSONS WHO HAVE MORE EXPERIENCE THAN AVERAGE EXPERIENCE,
I.E., ______ YEARS

NAME SEX AGE MARITAL STATUS YEARS OF EXPERIENCE DEGREE

L] [ .. ) LY (]

TABLE 1
NUHBER OF INSTRUCTORS CLASSIFIED
BY

SEX AND MARITAL STATUS

MARITAL SEX

STATUS MALE FEHALE TOTAL

SINGLE

MARRIED

OTHER

TOTAL

108 OR 223 (H)



xvg } ') (]
(8171 TnaunI Tn)

<
aun

10
11
12
13
14

TABLE 2
NUMBER O INSTRUICTORS QLASSIFIED BY DEGREE
DEGREE NUMBER PERCENT
BACHELOR
MASTER
DOCTOR
TOTAL
fium Tnput data (12 wNHNa 1ﬁaugaaaﬁtaq)
Lwe s ANMUAIWRHTR iwuquﬂﬂﬂau u?mmwgqq&
o 48 CEER 4 Lan
a 42 WAIITY 6 in
] 39 TCEERI 6 n
o 45 URIITH 4 n
o 41 A 1 4 n
¥ 35 gu 1 5 tan
i 29 ida 3 Lan
¥ 27 o8 3 a1
o 32 1dm 6 in
oy 27 1dA 2 A3
v 25 1dn 1 AT
i 206 1dn 1 In
o 34 WRIIIN 5 Lan
1 29 LRI 3 in

OR 223 (H)
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nu# LuA il
15 d 30
16 d 26
17 ] 26
16 o 32
19 d 30
20 oy 37
21 o 36
22 d 40
23 ] 24
24 | 45
25 a 33

anwa it | Swouiliday viamngeda
CELRL 4 n
Tda 2 A
WRY9I 4 a1
'E‘m 9 3 tan
gu | 2 n
514 1 5 ‘In
MRS 4 n
BRIV 8 n
Tda 1 a1
T ELRV! 6 tan
gu " 3 n

- ' | e W + ., ™ d -
6. lJ"lHﬂ']TlQuﬂﬂﬂﬂu'lﬂ\l'!uﬁ“‘lﬂu\lﬂﬂ\Iﬂ']‘!ﬂ'lu'lmﬂ"lﬂ'“ﬂ il NI (RALAAW)

) , 4
Tasaznﬂu1mﬂﬂnt3u131nﬁaaﬁ Taan

t3u15qn3

-
= (L3uLAaY + LIUWLA®) x 12

1 ] Hu 4 :‘: 1 i
ﬂug3111uuu1aq1uuwunqquﬂunﬁ11aiﬁgqqauuﬁswa1ﬁ1uLﬁu 150,000 13N

- o
a111quﬂaqan1ﬁnﬂwtaan1u

iut3u1ﬁqnﬁdaﬂﬁquﬁ t3u15qnii1u1u 3NN | AEmavIv nwiﬁzﬁugqqa
edana iy Tanas nagiun
1- 30,000 30, 000 7 2,100 2,100
30,001~ 60,000 30,000 10 3,000 5,100
60,001-100, 000 40, 000 13 5, 200 10, 300
100,001-150,000 50, 000 17 8,500 18,800
110 OR 223 (H)



- [ . o 4 J 1 -
ﬂ"lill!%lﬂ']‘!ﬂ'm'lilﬂ’l;“n 8 NInp (Ralaaw)

- i

A i uAunilel I8 TaAN 32,734 uneail

30,000 uIN & AN TH = 2,100.00 u-in

2,734 uin | q8n ¥ 10% = 273.40 UM

2,373.40 yin/i iiuRaidea® 197.76 win/ifau

Beliu 32,734 un 3sang

» o 4-” g
finwua Input record BRYWINYTUAUMUIRANY

ddan aafum 11801 7H8%A
1 1- 5 MAUTEI1R7 (code)
2 6-25 ?a uwuﬁqa
3 26-30 (IuthaunaLAay (salary)
4 31-34 L3ud L A¥AaLARY, (extra money) ﬁuqaiﬂ1ﬁtﬁ1ﬁuqntaau

L] d4 . < o a1 ' - -~ . .
FVLBAUTUSUNTH I WAA L ARAIHIA O NITEAD L AAUNASUWLAITULRRSAY AU
- - Al [ "]
CIMLABUTIN LIUNLARTIN UAZLIUAIEIN A NA18TIHDASWUAITUINAL LRMTRIHARIN
. . v Ao
3Uuuunn1nua1nn¢u
DEPARTMENT  AA
TAX DEDUCTION

NUMBER CODE NAME SALARY/MONTH EXTRA/MONTH TAX/MONTH

1 .o [ LI L) .

2 .o “ . [ ()

TOTAL

. Y ) - d
LMLV TUnITAMIEL IUAIBTI NULAEARIIATIAS

OR223 {H) ‘ 111



» L . v - - g
NTMUATANAL BIREIWUNYIU AU

aunt | Tilazings | wINFNA (1ﬁaugata¢) LIuianu/ taau L Julide/ L Aau
1 AAOOL 10, 365 2,000
2 AADD2 10, 365 1,800
3 AAO03 6, 475 800
4 AA004 6, 935 500
5 AAOO5 6,935 300
6 AAO0G 4,945 300
7 AAOO7 5, 465 400
8 AAO0S 4,165 350
9 AA009 3,115 200
10 AAO10 3, 745 200
11 AAO11 3,745 250
12 AAO12 6, 935 350
13 AAO13 4,965 200
14 AA014 11, 415 1, 000
15 AA015 9, 875 700

112 OR223 (H)



7. fwwelaa (x, 30,01 =1,2,...,,30

i X Y i X Y i X Y
1 10.98 35.3 11 7.82 28.9 21 8.88 72.1
2 11.13 29.7 12 0.24 28.1 22 7.68 58.1
3 12.51 30.8 13 12.19 29.1 23 a.47 44.6
4 8.40 58.8 14 | 11.88 46.8 24 8.86 33.4
5 9.27 61.4 15 9.57 48.5 25 10.36 28.6
6 8.73 71.3 16 | 10.94 59.3 26 11.08 32.7
7 6.36 74.4 17 9.58 70.0 27 13.45 57.4
8 8.50 70.7 18 10.09 70.0 28 10.00 49.7
9 8.82 57.5 19 8.11 | 74.5 29 12.12 34.6
10 9.14 46.4 20 6.83 71.3 30 9.20 60.9
imuali1Y input record 5 records i
record 1 1 #dmee (x,, yo, 1= Lo, 6
record i 2 Hf1mae (x,, §,), 1= Tyeeey 12
record # 1 HA1maq (X, ¥y, i= 13,..., 18
record 34 1a1may (X, ¥, = 19,...,24
record 1 § Admae (x,, y), i= 25,..., 30

{ w 4 - .
TuilgminasniTivaTienaniiniiug  (Correlation analysis)

{
1. dudtsanganduiudzasiinadre (Sample correlation coefficient)
r = Sxi'/JSxxsyy

<4
aan S = X xy, - (X x)D(0C X y)/n,
s._=xx"-(x x)%n,

n

4
S,, =Ey, «(xZ yo'm, Tann=230x=x

i=1

OR 223 (H) 113



2. Tun1Tneday Hz » = 0, H2 p £ 0, &« = .05

1

taednn® (critical region) Aa T I> t = 2.048

£8..085

Raddaniinadaude t_ o [n-2 /Jl -1’

0t LOEEAPTS LELT TN SETTIE
01t AnaguanLaningi 1113 URAY A,

At TmuTUTUR TR WAY x fi9 30 A7 UAE y A9 30 A7 LhUTuBiTE x uRs
az198 Y AINEIRU UAIRIWINAT T uasA b aﬂuERTﬂﬁﬂnua1ﬁ ui¢ Baudadecile
RT13ABUAT & _ iﬂnna§1utnn3nniu?a1ﬁ Son

n At AnagtuL e ingd LTAs g 1ﬁﬁuﬁﬂ§u (conclusion) ii
REJECT NULL HYPOTHESIS (HNJLL: RHO = p) AT ALPHA = .05

» 1 t_ enaguaniondagi Lraetindodn B, s
CAN NOr REJECT NULL HYPOTHESIS (HNUL: RHO = ¢) AT ALPHA = .05

fwua  Qutput  format

CORRELATION  ANALYSIS
30  OBSERVATI ONS

SUMMTION X : (--- E X,
SUMMATI ON Y (-—- E vy,

SIM X - SQUARED (X#%2) = (--- = x,°

SIM Y - SQUARED (Y#%2) (--- = y°

SIM OF CRCBSED PRIDUCT (X*Y) - ¢--- E x,y,
(K, X) ¢--- §__

SCY, V) (--- 8§

S(K, 1) - <ttt S

R (CORRELATION COEFFICIENT) = (mmm T

T (COWUTED) FR TESTING NAL HYPOTHESIS (RHO = 0) = _ <--t_
T(28,.025) = 2.048

CONCLUSI ON: (D) wia 1

114 OR 223 {H)



o a ‘x L] . ' .
8. unt1au1u3ﬁ1ﬁ&aﬁwﬁn1Luaqﬁugnuuqaantﬂu 3 sections umas section Hau
' w e Vo« X "
TaBAguAazAL (iniTauly 3 nquuaqwufwujﬂuuazﬂ11uﬁauw1nnweﬂuaqun q fu

1 LY} [ "] H
min) Wan1TEewta (Taalfiageutdndius dudeh

section 1|73 8 82 43 8o 73 66 60 45 93 36 77

section 288 78 48 91 51 8 74 77 31 78 62 76 96 80 56

section 3|68 79 56 91 71 71 87 41 59 68 53 79 15

u....dz ﬂul . - z
RIRIBBIIFUNY 3 11ua21287937n 3 Normal populations Aa N, 67),
NG, 6°) uar NG, 6°) RIMAIRL
TunnTnegay
of T W b, 1 1w
Hot by, = My = a, = 44, = a4, H 2 M mean asnuas 1 Aluinany

L111f@aananagay F

LV T) e ’Jua
f1PaHANTATIATI4A I

AR TLIRBASAIEE TS Total Mean
aal < -
wnTIn 1 Xigr Xypoeoes X, n, T, X,
add < —
MRYIN 2 Xoyr Kpporeos X, o n, T, X,
-, af 4 —
071N 3 b S S SN n, T, X,
3 3
N= =»n, |G = =T X-=¢6/N
1=1 t=1

OR 223 (H) 118



4 4 - d . - o 4 . H —
TaEn X, ABAVENLORAIN § anAgnaT i, | = 1,..., 3 RA¥ 0 = 1,...,

ni
T, = £ X,,, S'c't =T,/n,
dul
UMETCECK)
3 ni
. 2 2
CF =(== X, /N=G/N
iml J=1
ST = = = x,,° - C.F.,, df. =N.1
ial1 J=1
3
sstr= =T °m,_ CF, df. =e¢, MStr = sStr/2
i=1
SSE = SST - sstr, df. = N -3, ME = SSE/(N-3)

f_ = MStr/MSE

o < -
dwfunimmadau B, % o = .05ima3nqRAa F O f = 3.257

(E.D7) .08

wLEau‘miunwtﬁaémiasjaﬁwua 4 0 A1RBx,,d =1,..., 3 uas
§= 1,000, n, (B uuasiTd 2 AR xuRad iR £ a'mg'\’mﬁﬁwuﬂ'lﬁ
Wi Baudaiy  WamsadauAn £ 1IMnafTuL waIngdnTa i
LTS ﬂnaé'lmnﬁ’mqauwsﬂﬁmﬁ H, 'lﬁ?mﬁﬁ?u (concl usi on) i
REJECT NULL HYPOTHESIS (HNUL: ALL MEANS ARE EQUAL) AT ALPHA = .05
» 81 £ Anaguancainga L1ashidide B,18 'tl'i?wﬁﬁ-{u'h
CAN NOT REJECT NULL HYPOTHESIS (H-NULL: ALL HEANS ARE EQUAL)
AT ALPHA = .05

116 OR 223 (H)



fMuA output format DATA FCR ONE-WAY ANOVA
TREATHENT SAMPLE SIZE  TOTAL MEAN OBSERVATI ONS

! (n,) (T (X)) (X, Hppeeey X .0

2 (n,) (T,) (X)) (Xp,s Kypreovs b S

3 (n,) (T,) (X,) (Xg,y Xgprrevs Xgna!
(N (@ (X)

ANALYSIS CF VARIANCE
SORE OF VARATION DF SM OF SQURES MEAN SQUARE F(COMPUTED)

TREATMENT (2) (SStr) (MStY) (f )
ERROR (N-3) (SSE) (MSE)
TOTAL (N-1) (SST)
F(TABLE) = F«¢2,37),.05 = 3.257
F(COMPUTED) =
CONCLUSI ON; () uia »1I

< 3 d [ . k1
9. nﬁuuaTUTuniuaaaﬁuzﬁu?a ASORT w278 un171 78488y (sorting) nagas?q
T m {quantitative data) 3nunlinkas (descending order) 1%
[ ¥) 4 ] t 1 1} Y

AL TEUTUTUNTHNAD L WAAIMAT X 20 A1 WAz y 30 A1 (nwnuaﬁagaLaWLaq)

v o a . wa 4 w & o 4 - '
Wa21 78018 ASORT fimuatWhuwwadl (WuwusiBRaz 10 A7)

UNSORTED ARRAY X:=: X(1) X(2) ... X(10)

X(11) X(12) ... X(20)

SORTED ARRAY X:

UNSCRTED ARRAY Y. Y(1) Y2y . . . Y(1O)
Y(11) Y12y . . . Y20
Y21y Y22y . . . Y(3D)

SORTED ARRAY Y:

OR 223 (H) 117



£2345678901234567830...
SUBROUTINE  ASORT (A, N)
C BUBBLE SORT (DESCENDING ORDER)
c A: ONE-DMENSIONAL ARRAY
C N : NUMBER OF ELEMENTS OF ARRAY A
DMNSION ANy
K = NI
DO 16 I=1,K
L = NI
DO 16 J=1,L
IF(A(JY . GI. A(J+1))60 TO 16
TEMP A(T)
ACD) AWJ+D)
A(J+1) = THP
16 CONTI NUE
RETURN
END

ad 4 . e oA ad @ o 5 a4 4 a '
10. qﬁn11x1aiawauanmﬁnﬁqﬁqﬂﬂ1z%n§nﬁw§eﬁa%ﬁnaq Shell-Metzner nianiian?

shell sort 1Kﬁ§ﬁ1n11lﬂ?BUtﬁau shell sort Waz bubble sort 1319
‘- » t ) [ d‘ll
LdanIn1g sort LAy 100,000 3w wTdi1an 7.1 U uRz 15 winudatld
3% bubble uazifvay shell mnadu
' 4 . I
adtﬁuuTﬂ1un1uaa=iu3ﬁu {Wan1n1T sort R1N3ABay Shell-Metzner 31

- . I Y ve < » gﬂu Y3 [
#9TUSUNTUNA LA TH ﬂwnuu1uun3nuwﬁugntan 20 IHIIUBUL UsaNALET UAY

P | . f o ¥
tiauTuiunwunanLuat?an1§1u1un1uﬂaﬂiuzﬁu UATUNWHAR 1

UNSORTED ARRAY: (----——- 10 RV--mmmmm >
(emmmmma 10 AY--—mm- >
SORTED ARRAY:  (r--m-m- 10 AV=mmmmmm >
S p— 10 AN-——mmm >

118 OR 223 (H)



- 4 - '
#9TUTURTHLWA sort &N1En N R7madartis D

RETURN

Ve s

OR223[H] 119



. n o, 4 1
11. 9MANIAT838 (p+q) " i (n+D) LnauuIndu Tashinauane o

amaatasan ¢ p'e” " Lr=0,1,2,...,n
4 .
Taan  "C_ = nl/lrin-r!], nl = adn-1in-2)(n-3)...3.2.1

1w Binomal Distribution: p+q=1, 0=l-p, p=Probia success)
0¢=p <=1
21 X ~ Bi(n,p) Wa3

prix = rl = "¢c_p"q" " ,r=0,1,...,n

Aue TUTUATUAaEWATUTE FACT T9azmianaay n! nas
Tisuntusandeniuia CoONB Feazmaivas R e e Tt
234567890123
C FACTORIAL SUBPROGRAM
FUNCTION FACT(N)
FACT=1.0
DO 10 k=1,N
FN=K
10 FACT=FACT*FN
RETURN
END
¢ COMBINATION  SUBPROGRAM
FUNCTION COMB(N, IR
COMB=FACT(N) / tFACT(IR)#FACT(N-IR}
RETURN
END
AL AUTUTRR T HAET 19RV T g bi nom al L;a n=10, p=.1(.1).9

’

ol v I 4. Y Y . . Y 'Y
181 TanTdWINTUNAWLATHD I 981 TUN1TAUINAY PriX=r] VINARTII VAL

120 OR2230



awswaﬁagaaanﬂinumsﬁqﬁ
BINOMIAL TABLES
n = 10
= PROB(A SUCCESS) = 0.1

= 0, PROB{X= 0) = x.xXxXXX

X X ©

= 1. PROB(X=1» X.XXXX
X=10, PROB(X=10) = X,%XXXX
ek K e ek K K

p = PROB(A SUCCESS! = 0.2

ARk o e ek
p = PROB(ASUCCESS) = 0.9

X= 0, PROB(X= 0) = X.XXXX

X=1, PROB {X= 1 X . X XXX
X=10, PROB(X=10) = ¥x.X¥XXX

B ARk ko K

12, §5Qn11d1aynﬂanaqﬁwaasiwﬁuﬁwuﬁqwﬁq (ﬁuwunﬁwaauﬁﬂaé 4 wuwn)

L) @) ar [T 7] . 4 e . o "
nﬂau1q§qnwunqwunwaﬂaﬂwuﬂwﬁu?wuauuﬂn RavnTivindne it 1auye-
& ’ a Y] YR ar '
URTULWAB LA UUWDANATA JULA S TUNNAL BasUUITUIUWHNI T TULHUAATY

FIMUNR U L WARRSHNMUA WU
Y wow v d & w w 4 oY
aqﬂiwﬂuwunagakﬂﬂLwasnunagauaawun@wu 24 AU twatdnedau
. . _ o« 4 ¢ ”
VTN IUAIHATIRITUTHTUN THABSUNANEY  TRANLTRRATANEIUTENALAYS
i < - . . W . . ,
5 TENITIIUR AD THRUTEIIRN ?auﬂuaqa UHBN KO TUATWANTE UAE

L1l ‘4= v L VI £
LWH (awnnagannwwua%w 1un1wun3ﬂuuunaqn1nﬂavataw;aqj

OR 223 H) 101



»~ u i -1 - a -3 ' q('uq(d
1uﬁnaqnaga CANBEUBLRTTUA L BVTHL N 4R L IR WHY TRulwL U

) -
naf1IN) fa

. ) 4
1. uwun(Sectiony:z 1= uwunqunimﬁﬁﬂ (Sport)
Y d . .
2= {WunLATANAI81d (COosmetic)
] < .
3= HWunLETBsL A8 (Stationery?

4= uuuanlUEéuwétna (Supermarket)
2. downwanId . 1= g8 (S ngle)
(Status) 2= Wrevrmiaa (Married)

3= au 1 (Qhers)

3. yud (Sexy o 1= €78 (Male)

2= wye (Female)

namua output format

PERSONNEL  REPORT

#70874 EMPLOYEE' S RECORDS 1ﬁﬁnﬁ;ﬁu§QRQWu

' CODE NANE SECTIONS ™ MARITAL < STATUS SEX
101 . SPORT S NGLE MALE
124 . SUPERVARKET OTHERS FEMALK

122 OR 223 H)



TABLE 1
NUMBER COF EMPLOYEES CLASSI FI ED BY SECTI ON, MARITAL STATUS,
AND SEX

SINGLE MARRI ED OTHERS
SECTI ON NALI? FEVMALE  MALE FENALE MVALE FEMALE Tol AL

SPCRT

COsMETI C -

STAI"IONEHY - - -
SUPERMARKET - - - - -

TOTAL - - -
n

. £
\subscrlpt AR
(R,%,2)

r . 2§ £ An e < . B
AAUUEUY - TTIHax 98 2 R F9ianssunnedatly TABLE 1 iean

B

g

o
&=

subscript TN OUNU LWUR

W A0 IATWENS A

(V]

;e
=L =Sk

subscript 812

subscript. H9% 3 uUnu LWA
- ATRNW TABLE 1 UWI¥ implied DO
- TUnITUNW KMPLOYEE’S RECORDS 8-l wuaine ¥a i
CHARACTER My #auwuﬂqa WHID BOVUAIWAUIR UAT L WA
B18A14  DIMENSION SECTION:4),STATUS(3).SKK(2)
CHARACTER SECTION#11,5TATUSKT, SEX#6, NAMKE S0
DATA SEX/’MALE®,’FEMALE?/
DATA STATUS/ SINGLE’, "MARRIND? . "QTHERS? /

v a f Y . u o We At
format code TUAIWUW SECTIONCE) i¥ A11 1anin

ws LIX T |

STATUS T 19 AT lenun
R P o Tros
Uae SEX¢I) ¥ A6 ‘lmnun

OR 223 (H) 123



e i nput

data

¢ !.'-'
shaYTzdTRawilne Y 101,102,103,..., 124 gauﬂuﬁqanqtaq

g 4 » i LY
{ l'lﬂ'lﬂ\ilz LWATN MUt TEnauang)

L7 [ Hd
nagaaa1ﬂuﬂa URUT FDIUATWANTA URY LU

ATNATAY

1111 & 121 11> 222 16)3 2 2 21 4 31
2)111 7212 120222 1) 3 3 1 22) 4 3 1
3112 8212 13 321 181 a 31 28 4 32
H112 9221 14321 1994 2 2 24) 4 32
5»1 21 101 221 15y 3 2 2 200 4 22
13, ﬁwwuaﬁara (X ,¥ 2,1 = 1,...,80
X ¥y X v X v
1. 10.98 35.3 11. 7.82 28.9 21. 8.88 72.1
2. 11.13 29.7 12. 8.24 28.1 22, 7.68 58.1
3. 12.51 30.8 13. 12.19 29.1 23. 8.47 44.6
4, 8.40 58.8 14, 11.88 46.8 24, 8.86 33.4
5. 9.27 61.4 15, 9.57 48.5 25.  10.36 28.6
6. 8.73 71.3 16. 10.94 59.3 26. 11.08 32.7
7. 6.36 74.4 17. 9.56 70.0 217. 13.45 57.4
8. 8.50 70.7 18. 10.99 170.0 28. Ly.e0 49 .7
9. 8.82 57.5 19. 8.11 74.5 29. 12.12 34.6
10,  9.14 46.4 20, 6.83 71.3 s0.  9.20 60.9
124 OR 223 (H)



R ¢
Amual#18 input record 5 L1aRaTak
¢ < LI .
LTARATAN 1 NADEY X ,,¥y,0,1=1,..., 6
{ o - . . .
LTRARTAN 2 JRMAN (X ,¥ ), 1 =7 ,..., 12

f ' .
LTRABTAT 3 AATDDY (X ¥, 0:1=13 4444y 16

s

L1ﬁﬂﬂ%ﬂﬂ4—ﬁdWﬂﬂﬂ(Xi,y‘),i =19,...,24
L1ARadan 5 §RBAY (x ,¥ 0,0 =25 ..., 30
Tuilmanaen1 13 LaTrenaniniiug (Correlation Analysis)
1. #.U.d. #wiindugsasdaasne (Sample correlation coefficient) Aa
r = S”/J S“. -C

4
Ta8N §, - xi2 - (= xl)zln

w
I

¥ yi2 - (X y*)zln

vy

S == Xy, - (EZx, Ey)n

<X+

2. luanTnaday Ho: p = 0, H: , 20, ¢ = .05

tasdnge (Critical region) fa Y bon. ops — 2:048
RadfAnadauAe t_ = r(n - 2l gy
A1 t_ anafluizningm 1319¢ Reject H,

a1 t_ hisnadluizaingn 13138 Reject H,

™ ' - . 4 '

13.1 1etnau1u1un1uaau¥u3nu (Subroutine subprogram) (Wan1etd.1.4d.
P . - o . ,

fndutiue () NEQHBEﬂ n observations 7aq uuAs (x .,y ), i=1, ..., n

I'd & 4 ¢ L 2 ay
1uiuzﬁuﬁﬁnmstsn 1 U8 2 2LLT8 AR BELTE X WAt Y (TIANINNANTTR
- o, a 4 .,21' 2 2
n ®) WAwImuaziawdY da =x,, Ty, =x,, Ty, , Xy,
Yy, . a i v
S , 8 ,S ,r _ uas t_ NuAIagUIBITAILANTINIIERITANATATARIN
xx vy x¥ x¥ c a3

. . . o X
eain program uwrdmmINTUILATHER AT UTNUY
a

OR 223 (1) 125



- ¢ Fd
Einfn®1a130 1Mus TIRDAIDE L TH X WAz ¥

SUBRCQUTI NE CORR.(X, Y, N, SUMK, SUMY, SUNXX, SUNYY, SUNXY, SXX, SYY,
¥5XY,R,TC)

<4 - . 4 -t . v
13.2 awvasnldTuniuvan (Main program) gwaawuﬁaganaz%a T4 3 ga WR9
. - _ £ el e £ . el 4w I T ] A
nﬂnﬂiqLnﬁwsuauﬂuwuﬁnaquaazqa iWLian(ﬁﬁuznuiuna 13.1 LWauwiesy
a & 1 '
WHWA TR 197 nawuaaxqa
[Y] & LI T Y PYR y 4 EY) .
naga 3 qaﬂa <lﬁuwnna§atﬁ1ﬁﬂnﬁznaha1ﬂ 5 LIRAITAIINEE 13.1»
< . . 4 < g N ) w
qan 1 30 observations (370 5 13aA83 15anga T idIunTHAARIY
(ai,b.), i=1,..., 30
4 . ) 4 ' o '
qﬂn 2 12 observations (3t £ LIAMATHUIN L5ADY
(e ,,d d,i=0,...,1¢
4 . ) 4 ot Bl !
qan 3 18 observations (370 3 L9RABSAUAY LIPND
(Ei,il).1=1....,18
y‘u».', D 5 &2 o < . ' ' w 4
A1¥a1d4 OPEN ﬂwuuauwuﬂagaknﬁsﬂu unit no. 5 NAUITUABUAYAN 2
] +
YRR YR . . 4 o 4 ot [V 14
THlra 89 REWIND(S) 1wanauTint IRaaIaudaniveg uata0i € LIseRaseanan

2 W 4 w UV 4 ] (AJ:I
Lﬂﬂﬂﬂﬂﬂﬁﬂﬂ 2 ﬁ?“ﬁﬂﬂﬂaﬂqﬁﬂ 3 87U 2 LIRA8TENLNGE

o A, . Y < . 1Yl 4 o
un1ntuq TURITWHWIIRIR observabions IEAadLURBUITLINAISLHBWAW
+ , + .J N B
output, 3adunazqa AIR1T19 L nazpRdTUas L URaRTUAE
L]

4
HAN 1 N=30,b 0 4,572-048

o
< _ ¥ . ¥y
BAn 2 N=12,t, o =2.228

‘J 3. ¥ .
AN 3 N=18,L o ,e=2.120

126 OR223 (H)



fimua output format

_ 4 W a !
WHIBLYR (2) AB nagagan (1 or 2 or 3)

OR 223 (H)

Y(I)s.. . oL

wr ) ar IE ¢ ﬁ
ﬁqw1uuﬁazqﬁnEQaagaﬂﬁwuwaﬂuEUuuuu

X¢Ide.ooooooon
A4S 5 S
X(Ive.oooooo.. ..
Y(Ioz ..o ...

. 40 B

SUMATION X

SUMVATI ON ¥

SUM X-SQUARED
SUM Y-SQUARED (Yxx2)

SUM OF CROSSED PRODUCTS

SiX, x»
Sy,

S

ROCORRELATION COEFFICIENT)

T (COMPUTED) FOR TESTI NG HYPOTHES| S (RHO=0)

T((cr,.025)

OVLUSI QN € 1) w3a 1 7

CORRELATION  ANALYSI S

a 4 as '
wiHwuisnaas 10 an

th) OBSERVATIONS

13 3 a | L] o
ALY nagaﬁaﬂ 1 3¢y 6 U99ne
< . i ar

Qﬁn 2 s 4 UTINA

UTING

- ) L | '
(b) fa awuuuiagawiaﬂﬂnaq n (30 or 12 or 18)

L d ioas
(c) Ad degree of freedom inanu n~2 <28 or 10 or 186?

127



ad w o
14. TT99MARHMNTIH ABC HARALAY AUUNTANATIUTENAURYIE 9
L]
£ J f 4 of ar o ' -]
L3nAaTA ?ﬂu@azlTﬂﬂaiau1ﬂﬂﬂﬂinﬂ2390931ﬂu
1. munatandiEinuwun (Department number)
N ’ . :’- - -3
2. WNNALATUTEIIAUAT (Ttem number’ BIUTINGATILABD LN
TUULRREUHLN
S LY) . . ' & X
3. UTNTWAUAY (Quantity) wiuaaLtugu

A 1 [ 4
4. nuquaa?u (Cost per item)
) 4 . € o [ ' H
wqunauiﬂsuniunwanﬂﬁ1a«wuﬁ§uLuaﬂumzaqaaiuu
ABC PLANT

INVENTORY REPORT

DEPARTMENT NO. ITEM NO. QUANTITY COST PER ITEM VALUE TOTALS

15 176 10 3.00 30. 00
15 376 4 3.29 12. 80
15 476 2 7.00 14.00
56.80
18 276 8 2.00 16.00
16 376 5 2.50 12.50
28.50
19 276 10 1.25 12.50
19 376 100 0,03 3.00
19 476 20 4.00 80.00
19 576 4 16.00 64.00
159.50
¥k ¥GRAND TOTAL¥¥* 244 .80

8 w Y v " {

LUunaﬂaﬂuuﬁunagatﬁwﬁuunanuﬂnwquZUuuunaqt7naa1anaﬂtav
<4y

(funu VALUE = QUANTITY Qm CCST PER ITEM)

128 OR 223 (H)



o a ol 4 3 4 A 1 a . 1 o
15. IYHATIUWHARUALETLWALNUEDBATIABAYLATANANLARSTRA TRLRAAL 2UIN
™ .

4, " - & 4 4 ' -
ATTIINDILAYIN UARSINL AR TLTUATHIWANNI AR A 1ATAYLATARNURRS T UG

. o L" - 4 ' d &4 o
WIEARTIETAFUARS U WMIBARDIHTINIASNGA NG WIINLATHIANTUATALRY

e g ' dtit\. .._.‘4 1
nw:?uuuiaﬁaaanwagqqauazw11ﬁLn1avﬂnﬂuﬁ!auasnﬂn!u%utauaaanﬁaﬁﬂ

A
1

. v 4 o ¥
nﬂmuaiuwuwuaﬁﬂNEUnuuadu

XYZ DEPARTMENT STORE

SOFT DR NK i

DAY KOKA- KOLA SI X-UP WHI TE-SPOT PEPSI - KOLA  TOTAL
SUNDAY 67 34 20 58
MONDAY 50 35 22 62
TUESDAY 58 40 20 60
WEDNESDAY 77 26 24 64
THURSDAY 66 32 21 57
FRI DAY- 70 30 25 62
SATURDAY 40 10 15 30
TOTAL

THE MMXIMM SOD i Oy ON (M)

THE MNMM SOD 18 (A%8)  -. ON ()

OR223 H) 129



R { < ar 4 “ <
wimine IMI8aY 198 2 WA Bie CHARACTER Lhuiaiunasisiataeay  isan
_—

' I'4 : oY 0 . o “
auﬁﬁnnauunazaz;1aL1waqu1wunlnﬂwuwintnuaquuuaqannvz15

] [y} 4 < . e 1 4 -~ Fs

LN ¢ AU LWARIINEZAINTUNTTL AAUANH S LﬁuaﬂaLnuaa1u1uasL1a

a [ Y | wr J L |
DAY uarTuRu TnuRaL#NAIINED 9 bytes lﬁaauawnnﬁﬂﬁa

L}
. as @ [ LYl ) o t:: y
WEDNESDAY) Wunﬂianuaéaquﬁﬁtnuﬁu DAY URA@21dA18Y DATA
Vv a 4 oY .

Ta uasTun1Twuw DAY¢ 1) ‘Id Aw format code

o4 W v oo u 2 w W v v o v
ARS8 LAURTITY W EERF IR ICE dj“i“lﬂ'uuﬂu G1Ra$01590RH

a 4 a ] w oY X < )
dAuAnwE * 100 funiy BANKIE79Y 100 (1H%) wTa 100C° %)
PP ; £
16. 14n19 update Master file uuﬁ%@ﬂizﬂauéQE 10 LiAAA9A
o 4” o - o LY -1 .
ﬂuganﬁtuaau191unuq TAUTIMTIEONTLUA AR TAL LYY Transaction

. “ '
file TIUTLNAUAIE 7 LTARDIA

) + . e B .
NIWUATULUUDAN L TAAATA (RINTUNY 2 files)

4 o £ Y}
dan ABANL (RELVEE T
o, . Y _
1 1-3% TMAUTE 19898 (Item number)
Ly
2 5-6 MU (Quantity) (Fuw)

. . 4,
-‘l4 Master file mRa’uIuIa<
4 stock

. . &
-4 Transaction file Aa

. B “ ¥
IMUNIALR

130 OR 223 (H)



. ove X
nnwua Input data ‘{uevu

14 Master file 1w Transaction file
L5A9B1AD  [tem no. 7WINTAS LTRABIAT  Ttem no. 37N
‘4 stock 2181 .
1 444 40 l 222 10
2 111 30 2 134 3
3 222 15 3 111 29
4 134 20 4 112 Y
5 353 5 5 353 2
6 323 35 6 352 12
7 113 26 7 333 15
8 445 10
9 333 35
10 334 28

LY [YY] v L) ¥ o . A 4
WHTHLNA ﬂ‘i']\%llwu'ﬂatmt'ﬂ”\ 2 Huwi ITANAY OPEN 2 Ay meﬂa
ba—— |

4 “ L1l
uduﬁagatnﬂ

-~ ] W oa £ .
1. a@t%auiuiun%utwa update Master file UWRYWUW End-of -the-

day Master file tnew Master file nia Updated Master file)

OR2230

iaﬂﬁ

1) 'Lﬁﬁu'ﬂi ‘REORDER Ef'l?hmuﬂaxiﬁl.ﬁa‘m stock a4 item
fu q sesnia 10

2) p7 Item number 4y ‘Transaction file 10N1u Master file
“tmisw ‘INVALID ITEM NUMHER 1S 17478

titem no.

131



o . . . 4w
f7a89 Input data A18019 Output naasntrd

‘I Master file OLD INVENTORY
L1ﬁﬁ849 1 444 40 ITEM NUMBER QUANTITY
2 111 30 444 40
3 222 15 111 30
4 134 20 222 15
5 353 5 134 20
353 5
14 Transaction file TRANSACTI ONS
ETRRB%Q 1 222 10 1TEM NUMBEK QUANTITY
2 134 3 222 10
3 1l 29 134 3
4 112 9 111 29
5 353 2 112 9
6 352 12 353 2
35% 12

NEW ENVENTORY
INVALLID I'TEM NUMBER | & 11¢
INVALID [TEM NUMBER 1S 35¢

ITEN  NUMBER  QUANT  t1Y

444 40
111 1 *REORDER*
22¢ 5 *REORDERX¥
134 17
3o 3 *REORDER*¥

< . ] o ol “ Fy LY :
2.1 aeLnau1U1un1uﬂaaﬂuznutwa sort LTaARaTaluUUENILY
<4 £ o < [} £ [ Y]
TRBNLTARDTAULYN 2 BAR uasdan wInL itey field ‘Im sort
' - LY . . o LY] . .
ViRAaTa 1a8u key field 13899 auasldniun (ascending order)

132 OR 223 (H)



.-‘ L7 R‘
2.2 aqtﬁauiuiuniutuaL?an1ﬁ SUBROUTINE 4 2.1 twa sort

A" wf. o £ g? s oa o B (Y]
LiARaTATUIWENYEASTRTAaNa  TALTA9R TNATRUTARU TSI 108 9RUAY

1 { N o
ndagiuwinan  uA2 update Master file Wuwwariumasiamafiuda 1

®18874 |nput data 38819 Oubput NAAWNIT
s Master file OLD | NVENTORY
LsaRata | 444 40 | TEM NUVBER QUANT [T¥
) 111 30 111 ] 30
3 222 15 134 20
4 134 20 222 ysorted 15
5 353 5 353 5
444 40
1w Transaction file TRANSACTI ONS
piARaTe 1 222 10 | TEM NUMBER QUANTITY
2 134 3 111 29
3 111 29 112 9
4 112 9 134 , sorted 3
5 353 2 352 10
6 352 12 353 12
352 ) 2
NEW INVENTORY
| NVALI D [TEM NUMBER 1S 132
INVALID UTEM NUMBER 1S 35¢
ITEM NUuMBER QUANTI TY
111 I *REOKDER*
a4 17
222 5  ¥REORDER*
353 3 %REORDER¥
444 40

OR2230
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17, a91AnT W oy = Faxo
. Y S 4
ﬂWWHQTUﬁuﬂiuﬂaﬂﬁUEﬂu PLOT T9nIn17waas 1 Eﬂluagﬂl
> . ] w 1 doa ol . . I
9% 1 ATY  TuuAAsUTTRaE WNTAWABRAE 1T 100 AWMLY WANNWHA

< o
(1004A1) uazﬁ?:ﬂnwgnwaaa 1 'iﬂ'l‘ﬂ- 1 UTIne

C23456789

C SUBPROGRAM TO PLOT A PAONT AT A P1ME
SUBRQUTI NE PLOT (X, Y, YMAX, YMIN)

MAXIMUM VALLE OF Y

MINIMUM VALLE OF Y

D MENSI ON [POINT(100)

CHARACTER ISTAR, [BLANK, 1POINI

C YMAX

131

1]

C YMIN

DATA ISTAR, IBLANK/ %7,7 7/

DO4 1 = 1,100 \ 1 blank
4 IPOINT(I)=  IBLANK
YP = (Y-YMIN)/ (YMAX-YMIN)

I X

99.0%YP+1.0
IPOINT(1X) = 1STAR
WRITE(6,110%,Y, 1X, (}POINTCL), [=1,100)
11 FORMAT(2X,F4.1,E15.7,15,2X,"1",100A1)
RETURN : T

W

of ar
END Tﬁﬂaunu X {UAURY)

WUIBLUR VP ﬁdwaéizwiﬁq 0 v 1
. 4
IX NAY 1,2,%,...,100 (aﬂuﬁuaﬂazwaaég)

v
a1

<
i

YMIN , YP = 0, IX = 1

1]
I

07 Y = YMAX , YP = 1 , IX = 100

Ve [ ' ¥
THLNANEY L AUTUTUR THAA BRI ULUN SUB. FOR

134

JPN
J8n
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- ' o a4 oW o d
1. /1887991 UTUATUMAN L580°TY PLOT (wWawaawni W

Y =X %2, -20<=x <= 3.0
X =30, YMX = 9.0

0.0 . YMIN = 0.0

>
I

C23456789

CTOPLOT CURVE Y = X #% ¢, X =1-2(0.1)8)

OPEN(B,FILE:’MAIN.OUT’,STATUS=’NEW’)
x = -2.0

DO9 | = 1,51 YMAX - YMIN
Y = x*X J//, J////

CALL PLOT(X,¥,9.0,0.0)

0 X=X+0.1
STOP
END
X=-2.,-1.9,...,2.9,3
L v
51 3@

i

e & . w 3.
THUNANET LATTUTUNTUWARI Y MAIN. FOR

%uaaunﬂ1aauTuéuasévTU1un1u

nw1ﬂau1w5uas§q1ﬂiun1u1u MAIN.FOR War SUB.FOR 1ﬁ1§d1§¢

sFOR/LIS MAIN+SUB az‘lfﬂ’u{in MAIN.LIS uar MAIN.OBJ
(P1uN Compile-time errors)
Ty MAIN.LIS snhviusunsuminnas
TitunTuties

sLINK MAIN

$RUN MAIN

OR 223 {H) 135



o 4 W
TMWUW MAIN.L1S War MAIN.CUT d4Rns

d, ' w o N . o <4 u
n11wnlaﬁsa§1uanumzaqu([u output asuunaanwaaﬂn1a *)
. v
X ﬂ#ﬂELﬂuuﬂuﬂﬁ

&
Y azagtﬂuuﬂuuau

- O " 4 M'l'ldwamm@ﬂumswu
2. WlraRidsunsuwantsanty  PLOT Lwawaaa/standard normal

AT SUFUNT
Y = (1iem M exp-zi2 ( 1 = 3.141593,

JH‘ U ot 1 i n.‘r < g
1unuluwaaa§a§WM1Uﬂﬂ Z = (-2.7(0.12.7) UUAAWRAANIWIA

5 5 gn(z= ~2.7,-2.6,...,0,...,2.8,2.7)

- J
Y

55 81
g <4 . e 4 o
?“uﬂaﬂﬁﬂlﬁﬂuﬂWNQIWBﬂWHTMWq YMAX (L3 z = 0) uas

F oS 4 . 2 ' o 2
YMIN (wda z = =2.7 w58 2.7) IINRLA1TRMuaTuLatLay nantantyd

LT 1 H- . < n
iugﬁu PLOT ‘IMWnW output waluwnaw Ciean e = EXP(X)]

136 OR 223 (1)



STANDARD ~ NORMAL  CURVE

PLOT FR Z = (-2.7(0.102.T)
Z=20 s Y-MAX = ........
Z=-2.7T0R 2.7 , Y-MIN = ........

ug‘v‘u -\3

z Y IZ I (~——-uTTnaufinly FORMAT wa’ivu

- (4X,'27,B8%,°Y’,10X,712°,2X,°1")

. . ' o £ v w e wy
55 - BIA VW TAIN I TWHWISADAARA SN UATRY

lines

.0

X <4
WRITE(6,11) ‘ufuiny PLOT

va § 4 v o 4 o o & G¥ 1
HU8 L YA THWNWERTHL IULTING LWaN output nenue (60 uTINeA) aslaag

b 1) (") \” ar ar H
T 1 WY BOANKIALLANT W UA NHUE 691

wa £ . } N .
Tuuuw yvourtile LIS waz yourtile.OUuT &y

OR 223 (H) 137



-l : ¥ 4 v a 4
18. L DAUTUTUNTUAUIGHIWUNTANTIY ¥ = 1/(1 + X » 4@ 0 <= X <= 1

390 Sinpson's 1/3 Rile

-]
f y dX-‘- ‘~h/3’(yot 4y1t zyzt 49’ t Z_VA to..t 4‘vn—1+‘vni
a
o o .
TaEn h = (b - a)/n way n LUuLang
o .
AYELDT N = 100, h = (1 - ©)/100 = .01
o a o o . a4 X ¥
UUAD X HAIAIN U DY 1 TAAXAILWHRUATIAE .01

30:1/(1+0‘_): 1, yizlf(.ltxipi,]_l‘._.. 100
o Y " ) . q¥a A w X
lupa4d7149 input file uaziuwuwwassu

AREA UNDER CURVE Y = 1/¢1t X#%z), X FROM 0.0 710 10
BY SMPSONS 1/3 RULE AREA = ..

[ € o ]

19, 101un1uaaaiugﬁu RANDONM nﬂunqﬁ¥ﬁdtanﬂu tRandom number» RANO
; & P e -i o £
90 ¢ RANO ¢ 1 , RANO LUunnLaaquﬁqazunw1uanuaquuu§uwaﬁu
(Uniform distribution:

- [ V.Y = . 3 s - i .
?un1isiﬂn1ﬂﬂu3nu RANDOM HRAZATY LTIRBSNTMUAAIREY 1X BV
<~ ) " w o oY ol & 4, de W ' a1 )
LIENTT "seed” T8’y 11X HATLUuLABALA ] NNAAANY 2 -1 =

: 4 B d 4
2147483847 (?qﬁanw§e§33a¢Lanawuam;nuﬁunnuﬁa 32bit/word)
o 4 [N Hﬁ L) | o Ve <4 -
19.1 TuRqaa9aa’iuu 1ﬂ1un1uuant1ﬂnlﬁﬂu3nu RANDOM 1000 @74

¥
| o [ VN 1 - ° - a
HAAEATYTARYIIAY RANO 1 A1 LT189390 M 1IN VT IAULWTBE

Py bl T © v o . ' o
1 au 1000 A7y u';nuua'iinuu‘maznﬂsmsLﬁﬂﬂnnﬂ'lﬂmtaazﬂw

138 OR 223 (H)



Taafihn RANO ¢ .5 tHRAs1LLWAY (head)

R RANO >=.5 hnainiimhas (tails
1ﬁﬁnﬁnuwaaq§§1ﬂ1un1uﬁ (Seum MICRO VAX 11,luRaesedaiy
TaaTunpuRARN WA TUTUNTH TIHTAE 9 03

$FOR yourfile/LIS/NOCHECK
;w§55%ugﬁu RANDON Aaeitn11Lna
overflow TuiamimeIuLAN AaeTVINTA
NOCHECK ‘luaaudaitlsunsy aziia
run-time-error A23E1ATARIMINLAA

overflow WWiu integer constant

C23456789012345678530
C col N TOSSING
INTEGER HEADS,TAILS

OPEN (G, FILE="COIN.OUT’ ,STATUS="NEW"?

dgr  a :J. ] y
HEADS=0 &g“-1ﬁunﬁnuwaq?a1wusaﬂsaelé
TAl LS=0
LTIR Y] H 1Y)
[X=4999997 (—oomm- “seed" (141 seed wluda 19.2 Aa8)

DO 100 | =1,1000
CALL RANDOM(IX,LY,RANO)
IF(RANO .LT. 0.5 HEADS=HEADS+1
IF(RANO .GE. 0.5)TAILS=TAILS+1
100 TX=IY C-——-i#a®i 1X (Ueud11UTuntssTan RANDOM a¥asatil
WRITK{(8,200)HEADS, TAILS
200 FORMAT (5X, *RESULTS OF COON TOSS EXPER MENT //
18X, % OF HEADS = 7,14/
28X, "'# OF TAILS = *,14)
STCP
END
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C2345678901234567890
o SUBROUTI NE FCR GENERATI NG A UNI FORM RANDOM NUMBEK
SUBRCQUTI NE RANDOM{IX,1Y,RANOQ)
IY=IX*65539
IF(1Y)5,6,6
5 I1¥=1Y+2147483647+1
6 RANO=I Y
RANO=RANO¥0 . 465661 3E-8
RETURN
END

" < ‘. 1 7 [ ﬂ‘ L Y { L=
19.2 aﬂnﬁuznu RANDOM ?ﬂ?ﬁLananunﬂiuanuaquuuguWaiu 4A9IN
L 7 » v 1 <
0§V 1 ALTIRAINITENATANAM 0 A9 9 (0, 1,2,...,9)
R U RN IREAL (R L

I

<

= RANO % 19.0

& at
FLIUUIN IN %A 0,1,...,9

-

AUy Teiie intege

P N { u
uag IN aznm‘mﬂnuuuuugmﬂﬂ‘wma

L < . . -~ ) [ . =
1wun§nuwLnﬂu1U1un1uﬂ¥quaﬂQH 1 WAN 2000 @9 Cissiianid
) 1 a g - & g
ﬁuznu RANDOM ®78 TW1Ha7 1X = 4949997) AU MMINATIBAINITLAALAY
& » [ . e ‘iév N @V .
0, ta® 1,.... AT Y LA MARIELT L A2 4ANESL Nl (observed
4 5 < Y | '
frequency) Tua¥iss F deNdu ®n 10 #7988 F(I),I=1,...,10
v 4 Py £ 5 - S o =4
1 IN nnwjuanuaﬂuuuguwaﬁuaiq tan1dn IN syeiide 0,1,...,9
o 4 ] [ | er :.J- 4 o A .
FLNATLNT * NUAD 1/10. AYHUAIINOAIaKIY (expected frequency)
B .‘,j’. ' 1 e | :.‘-
BAVIIWIUATINAINITLARAIRTS 9 nad IN AR 2000%(1/10.0=200 A9
augaﬂﬁtﬁudwnaa E(lv,1=1,....10

' af [~ q s d‘nfu Y]
AInagauly IN #n suannIssdussusudaaunTaiiun L9
9

Chi-square test
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10 10

dndngrdwammidinae 7 = E0GF -EDT/ET = ELF,-2000°/200]

1=1 i=1
(E, = 200 ﬁﬂﬁ?ﬂﬁﬂdwnav i = 1,...,10
isuifisudsas A° fiu Xf - 16.919 WEIRIUNANIINAFALR L
< 9..05 * M

9 o [ T} ' 4 L o
i a0 ?L >= 16.919 L1Wﬁ?ﬂ1ﬂﬁ?LRH%NNﬁ?WG?WHﬁUiﬁu
« %
] [ < f [P 4 .

RANDOM 1u§ﬂ11uﬂnuﬂ4LﬂuuuUQMWB1u %wwuwﬁ?ﬂqw

CONCLUSTON: RANDOM NUMBERS FROM SUBROUTINE ’RANDOM’

ARE NOT UNIFORM.

1 89 ﬂfc ¢ 16.918 LTﬂﬁzuiﬁﬁﬁLan{uﬁeﬂéwaﬁﬂﬁiuanuﬂeuuu
@ '3 g¥a '
guﬂaiu tuwuwﬁ§U1ﬂ

CONCLUSION: RANDOM NUMBERS FROM SUBROUTINE ’RANDOM’

ARE UNITFORM.

2 ‘S}q [ L H
N LA TAWHUHARIY

GOCDNESS OF FIT TESTI

DAT 0 1 2 4., 9 TOTAL
FOy w m -. . 2000
E(I) 200 ZzOO 200 200... 200 2000

CHI-SQUARE (COMPUTED) = -------
CH1~-SQUARE(9,.05) = 16.919

OONCLUSI ON 1) #ia )

OR 223 (H)
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. - 4. P =4 . [ o <4 g
20, ANITUSUNTUNAMUATH svLrauTdsunTuaaasuTmida MERGE
L]

& ¢ . e ¢ : "
\WaTMaY LT A (F9dFNNEn N §2) uasazeia B (FeRANNER M 8

YV oy o¥ ‘(. aa oA o

LENADERR  IMRELTATANAR X (BONENOTR L Ry L = N + M) uaw
310 subroutine Tufa 10. (auﬁaﬂﬂ SHSORT ) BN N TL T84 1 URE A

4 “ Y]
aadaz LTl 1 N& IVAUadTUW IR

<4 . [ 4 . . w o, ® . {
IVLHHUTUTUNTHBRN LWABAIIN File. DAY sav U RUIuEz L8 X
4 < . i} 4 ] T ea , - ’ 's < Y
HReALLTE Y L3N SHSORT (Wal 9898 RN IIN2avas 98 X waziiadaw
: I Y} o oM o ; 4 ) ¥ . YR Y]
AUENABIBLLTA Y WAL TEANTHTUINE MERGE (WaTIHA% L TANSANGL B 1R 24
. A |

w - < d'- |' -y Il
A8 LTEnas L TATMIEILARIIANITT NG ¥

fnavua file.DAT

(Y] £ £ B
98 5 LIAARATH LIRAATAAY 10 7UIU
' fl £ ) 4
#MATRANABL LI X 310 2 LIARATAUTN

1 [ } £ £ o
ATUATIAANBLLTE Y 310 3 LIAABTAWRY

Vv
” . N b B .. 4 - ’
q“ﬂﬂ“uﬂlﬂﬂﬁﬁuﬁuﬂ%@ﬂ@ 50 3L AILEN (1naﬂunasﬂwu1uéaq

ﬁ dad : o o e 'Y . X .
LHMLAINUNAUAY 2 wWan Lanaieulunuue 2 wanawid)
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nanuA output format,

SCRT - MERGE
UNSCRTED ARRAY X : (=—=-mm--- 10 d-j--nnnne- >
(e 10 AN-----=-- >
UNSORTED ARRAY Y @ (==mmcwm- 10 AN=-=mm—mm )
L O [ >
(mmmm e 10 AYrmmmmmmm >
SORTED  ARRAYS NEW « ARRAY
X Y Z
X, vy, z,
XE.O 'YEO ZBO
y?..l zl’!l
y:}O ZSO
231
ZSO
wing e
N = nuwnnaqazaié A, NMA=1 2,..., M ---—-> subscript zav A
£ .
N = auranasaziia B, NB = 1 ¢,..., N ----> subscript mav 8
L = M+N qu103a9as138 X |, K = 1 2,0 . ., Leo=nsd subscript sy X

fnAn¥1a131H SUBROUTINE MERGE(A M.B,N. X, 1>

DIMENSION A(M), B(N», X(L)

OR 223 H) 143



Subroutine MERGE

K=1
NA =1
NB =1

Voe

A(NA)CA(NBY T

-3
-
=
-
1"
=
—~
=
=
~
=
=
1
=
_—
=
=
~r

X(I) = B(NB+I-K) X(1) = A(NA+I-K) |

LS

‘ EX1T }
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y) ar LYl t7] : o 4 . .
20. BANAIINGWLHUTE L ANKUGIMRS 9 Tuhnde 1 L3ARaTA 14 format
k]

UH
fdH
» .
col um 1wan11naga vari abl e
1-3  tandsssidasplot number) NPLO'T
\ s ' . -
4-8 Laﬂﬂi#??§u1ﬂﬂa§1uuﬂa3uﬂaﬂtnumber of tree) NTREE
EYR { ) o ¢ & Py " '
7-10 Lﬂuwﬂquanawenaaﬁutaatﬂuun AnAUAN 1 AW DBR
& 4 vy e -4
11-15% T ALNABANMIIIINARTH (0 L UBWR) IDIST
[
4 N o 2 e [ . = < + ' . .
14-17 gunuaeanaﬂaa1u(1aLUMawﬂﬂ UNALAR 1 AU ANGLE

BT ()
ANGLE !
(2]
19TST 5 Wl
\L'f
R
DBH

=4 4 o . v 1 o
F9L VAN TUTUATN L WARHIUIUHR TUT UM ARSHURY (NO. OF ‘TREES)

a er 12 N o
AR TS TI ISR TN TUURRLZLUAS LAXUIUSUIRTT 1Y

i 74
PASAWTAN WU TOUNAKUAY) AE
§

MuR output, format.

T e - X
HAALILURSTHWHWHAR I

OR 223 (H)

PLOT NUMBER .
NUVBER CF ' TREES (1N THLS PLOT) = ---------

TOTAL CUBLC FEET VOLUMN o e

145



$28819 WURSR 1 RRWIR 5 du Az
PLOT  NUMBER = 101
NMBER CF TREES (IN THS PLOT) = s
TOTAL VAUW (OBIC FEETY = =-===o---

S . y
UTn 1 TaIputang 5 auluuiasn

11

w o w o ova o« o
ﬁaqaﬂnquiﬂaqﬂunaeqnuﬂaoua1iwwuw UTUIRTTIUNINNA

TOTAL VOLUMN FOR ALL PLOTS (CUBIC FEET) = -----nm

w ni.du\u'uq £y w ¥ .2
'ﬂhlvi'il}itﬂﬂ\]n\i“uﬂulﬂ{HWNWﬂﬂﬂT1u 2 1]'3771“1“;73'_]““ e

PLOT NUMBER S

NMKR CF TREE = o€ // HT
B

LNLLCE L] | k——Tor37T—

s [
HT £HQWH§G 1ﬂtﬁu¥ﬁ> = IDIST* tan(6)

i = £ os er & a )
w1 tan(er Tariwdenduy TAN (6 Tatlulsiaaw)

(2F LTLAEW = 360 A9A7. ¥ = 3.14159%)

9 . & . . B3 "l." b ¢ i (
A1%H Miero Vax 1! a79uw7 tani8) TagnigWentu TAND (&)

P 4
(6 8L HUaNE

ﬁuuaiﬂu%nﬂa1§u1ﬁuﬂ15awngﬁi
L]
ﬂuﬂnﬁanaﬁauﬁagu (aneT=aua)
E'l
HTURT = 1.6693 + 0.00297 % (DBH)™ % (HT + 5.0

k.._..._._\,____}
(Volumn) ﬂQﬂugaﬁaqau1n

¢ A < o VAt e “ 1 oY S ]
LURE IR agTANLUAAYN DBH Tuuuwuasiuuwanay tWwIiisivnidiuiaid
- ]
' & 4 !
wiuagLiu £t° (CUBIC FT.)
' q“ a & o - . 4 a ar >
ﬂﬂncniugaiuwﬂ1u1ﬁi SIT-RMESIEN Luaqﬂﬁnauiuluagtugﬂ

o o
NIINTEHANNLAAD
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- L4 v
NIMUARANRL AT

ARAN
LTAAATA | 123456789012.345678901234567690 WURETSE
1 101 01 100 35 575
2 101 02 125 41 556
3 101 03 93 38 528
4 101 04 132 30 634
5 101 05 146 45 552
6 102 00 Tt B e
7 103 01 80 38 498
8 103 02 105 39 547
9 103 03 120 43 544
10 103 04 131 43 565
11 103 05 125 40 584
12 103 06 90 30 614
13 103 07 Y5 36 568
14 104 01 102 38 577
15 104 02 125 42 571
16 104 03 125 48 536
17 105 01 132 41 557
18 105 02 95 39 547
19 105 03 146 59 609
20 105 04 155 28 £B2
21 106 00 TRl A
22 107 01 70 27 472
23 107 02 65 37 434

OR 223 H}
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. . F € W w 4 ' g
22, 94779 input file Lwatnuﬁagatnq 20 LTAABTA HAALLTAABTA

o 3 o, v '
UA19aY X uaz Y RIUNIALATHA 1984

- 4 . [ ' 4 4 Y - |
9L AU TUTUNINLWAA TR IUBIAT Z ITNURAZLTAADTARIHL YA T DAL

N, B X < 1,000 uas ¥ <= 1,500 @t Z=2x-7%-y'7?

#. 07 X >=1,000 waz Y > 1,500 A1 Z= & Tey?/d

H\ 191 B ‘ Y] £ a '
waNNTHARSAUINAY Z UATHWNWAD X UAY Y A8 (ANFaY 2
AL U191 D)

e Output format

COMPUTED  Z-VALUES

< i
tan -->NUMBER X Y 2

nvua Input data

Liﬂﬂa%ﬂ% X ¥ Lﬁﬂﬂé%ﬁ% X Y
1 691.21 7012.64 11 1724.72 1477.76
2 676.58 325.86 12 1024.72 1728.00
3 866.79 507.20 13 7195.48 2234 .67
4 1525.72 2950.46 14 122.92 322.61
5 3996.42 3248.78 15 856.53 1640.80
6 1477.80 1478.01 16 3115.35 1014.70
7 330.08 1906 .96 17 729.00 512.00
8 1618.42 2908.00 18 142 .67 209.79
9 4663.40 2002 .67 19 1627.50 2707.20
10 4110.23 2226.06 20 437.72 395.60
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2
23. 3Inna 19.
Y} "o . i . -4 P w \ i L]
23.1 Tun AT s anaudionie (z 5 ToriuAd 7 wiezavhumlTidvan 2 Foi
ﬂﬂiuﬁnuﬂQuuuﬂiﬂauﬂﬂiﬁﬁu LStandard Noreal Distribution,
. l"«‘d 4’3,‘1:._ ‘gg
i.e. N(O,1»1 aﬁnLanqu?quﬂWTuanuaquuugﬂwaiuuunﬂiaLaﬂtn
2 < o) gr 3
AURBUITANU
ar D q‘- an { wt
1. HiﬁasaaQNﬁvwﬁaﬂnnﬂiuanua¢uuu§uwaiu 12 A7 tu ,u,,
] oYy . v v
eeel ) Taﬂ!ﬂﬁugwu RANDOM NNARG" TR De 19.)

ig

<
2. W1 Eu, 0 SUM

t1=1
2 v e o PO P
3. Z = SUM - B QSLﬂuﬂWWMQﬁBGﬂﬂuﬂiLﬂﬂﬂu 2 BIUANTUIANIY
1

i
[

tilw Neo, D

<4 4 LYl ' A 1) Lo
INAAUTUTUATHAWARTINGT 2 o 1=1,...,50 WAIAVEIWKRT

50 S0 50
— ) 2 2 C1/2)
Z = X 2 /50 uaz s.d. = {el/4wL X o2, - X oz )y /5013

i=1 i1 1=1

naua output, format

RANDOM SAMPLE OF S{ZE 50

FROM N0, 1)

Z Z Z ] ZSH

SAMPLE MEAN =

SAMPLE 5.D. = ___ ..

OR 223 (H) 149



[YR Y] 4 2 o« o 1
23.2 0103017 x, TetUuAmilena i Bl K ~ Nig,e™
SRLAECIATECE AN

X, = Q+oz,
4 5 1 ‘{- ‘
Tean z, ABAT 7 wuegaY Z ~ NGO, 1)

N N ] . .
ﬁﬂnwnua1ﬁ M =25 uay ¢ = 2.5 ﬂ#LEﬁMiUTuﬂTHLWﬂﬂTW&ﬂW

. N X ‘ ' : ool
Xy» 171,000,580 [x,1=1,...,50 Qadradeduautn 50 amiiztinriiingg
WRRNAILER NiZ5.2.57)1 WAIRMIaM

50

SO 50

X = = X1/50 war s.d, = {(1/49[ = xlz -5 X()2/501}<1/EJ
1=1 e .

A1mua  output  fornat

RANDOM SAMPLE  0F STZE 50

PROM N(Z5,8.25)

X1 Xe X3 Xm
X112 %12 X13 Xzo
Xar Xap *43 Xso
SAWLE MEAN =
SAWLE S.D =

b re e e  —

w ' . @ . 4{- o i . R 2
22.3 BIBANNITAT ¥ B9Lilan | uuqnaquuﬂisBQQu chi-square Y ~X_m
L11ﬁ1151ﬂ51¥§m1

OR2230
150



4 <A ' 4t'- .
Taan z AAA" 9 WuweRay Z ~ NGO, 1)

L ° a“U
anuuedn n

) 4 .
15 391 B8UTUTUNTH(WART19A 1 y,, 1=1,...,100

.2 o ° " " o £33 4 .

WA?  HUI I TB y, < 7.281 =0 wAnnutu o,
L4 o - d
fudnuaudimas 7.261 <= y, (= 24.988 wa L nLtu o,
w . - . . 2 vooe o,
UUIMINE T v, > 24,996 2 C o uRnaue o
Amum E, = 5, K, = 90, uav K = §

AIN1INAFAY Goodness of fit (ABI9ATII P TABAIINAY

3

¥ L0, - EN/E ]

i=1

< [ a
LBy ?L° e = 5.991

. 2

n 0l X;° 5=

FYPSN ¢

5.991 %wwuwﬁéﬂdw

2

CONCLUSI ON: - RANDOM NUMBERS ARE: NOT FROM CH[-SQUARE D181 KIBUTLON

{15 D.F.).

@ wa '
i f. < 5,991 fnnuATUAN
L]

CONCLUSI O\ RANDOM NUMBERS ARE FROM CH - SQUARE DISTRIBUTION

{15 D.F.),
o

. wa £ w A
NAWUR TRWI L AR 18

GOODNESS OF FIT TEST

VALLE Y ¢7.261 7.261 <= Y (= 24.996 Y > 24.996 TOTAL
0(1) A1 o, a1 0, A1 04 100
E(]) 5 90 5 100
CHI-SQUARE (COMPUTED) =
CHI-SQUARE(2,.05) = 5,991
OONCLUSI O 1) %@ 1)
OR 223 H) 151



AL !

TEST3. LIS

0001
0002
0003
0004
Q005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
0016
0017
0018
0019
0020
0021
0022
0023
0024
00.2 5
0026

CHRRBbatatgduantar s 26 AR SR 40000000 0RERAVSIRE RS DRSO QNSRBI IRt bdgdnD

c
c
[+

PROGRAM T TESTS ++¢+4+(NEW) S+ 444+
PROGRAMER '
10

" ae

CHuta b et st tudntsdasnbn eI inaddnd s 2000000020400 d a0t ket a s Rttt st Ine

20u

10

FUNCTIONLIXY = 1/(1+X%¥2)
OPEN (13,FILE="TEST3.0UT " STATUS=TNER")
DATA NyAyB/10090.091a0/sHL1sHLZ/2%0.0/
HE{B=A) /N
D=d~H
DO 100 T=14N=142
D=0+ 2%H
HL1=HL 14FUNCTEONL(D])
HL1=H| 14
D=4
00 20" 1=24N=2,2
D=D+2wH
HLZ=HL 24FUNCTIONLID)
HLZ=HL2%2
AREA = (H/3}*{FUNCTIONL(A}+FUNCTLIONICB) +HL1+HL2)
WRITE (134100 AREA
FORMAT (5Xy "AREA UNDER CURVE ¥=1/{1+x**231X FRO,, 0.0 T0 1,07,/
] 5Xy'BY SIMPSON''S RULE : AREA = ',F10.7)
CLUSE 113,3TATUS=YKEEP" )
STOP
END

(LLT-v YA NVHLYOd XVA)

LBELY

&Ll,l!b

TN PELBIBLORLUMLALF

-

11 XBj 0JD

{H) €Tz 4O

PROGRAM SECTIONS

NANME BITES ATTRIBUTES
0 sCO0E 200 PIC CON REL LCL SHR EXE RD NOWRT LONG
1 $PDATA 97  PICCON REL LCL SHR NOEXE RDNOWRTLONG
2 SLUCAL 52 PIC CON REL LCL NOSHR NOEXE RO WRT LONG
TOTAL SPACE ALLOCATED 349

ENTRY POINTS
ADDRESS TYPE NaAME

0-00000000 TESTISMAIN

STATEMENT FUNCTIONS

ADDRESS TYPE NAME

L1 R*4  FUNCTION]



(H) £ZT WO

£9T

{
TEQT3. LTS (HB)

TEST3ISMAIN
Yar14BLES
AQDRZSS  TYPE Nam: ADDKESS TYPE NANE ADDRESS
'YS R¥4 A LT R¥4 AREA LA
¥ R&4 H 2-0CC00G00 R*4 HL1 2=00000004
x4 ey N AP=0QC000CC4a R%*4 X
LABELS
ADORESS LABEL RODRESS LABEL ADDRESS LABEL
1-00000004 1G° »e 100 L 200
FUNCTTONS AND SU3FRUUTINES REFERENCED
TYPC NAME TYPE NAME
FCRSCLOSE FORSOPEN
COMRAND QUALIFIERS
FOR TEST3/LIS
FCHECK=INOSCUNDS OVERFLOW s NIUNDERFLTW)
JOEBUG=INCGSIYMBOLS s TRACEBACK)
/STANDARD=(NJSYNTAXyNOSOURCE_FORM)
JSHOW=INUPREPROCESSORWNOINCLUDE s MAP yNCCICTIONARY y SINGLE}
FAARNTINGS=( GENE RAL+NIDECLARBTIONS)
FCORTINUATIONS=1T  /NQCCOSS REFERENCE FNOD LINES /NOEXTEND_SOURCE /FT77

INJG_FLCATING /i4 /NOMACHINE C3D&  /OPTIMIIE

COMPILATION STATISTICS

«UN TTIME: 24kl SECONDS
ELAPSED TIME: 3.12 SzCONDS
PAGE FAULTS: 534

DYNIMTIC MEMGRY: 335 PAGES

TESTS. ouT

AREA UNDER CURYE Y=1/(lex%%2) X FROM 0.0 TO 1.0
BY SIMPSON'S RULE = AREA = 0.78539¢}1

TYPE

R4
R4

NAME

B
kL2

ADDRESS

e
L} ]

TYPE

R&4
T*4

NAME

b
1



[ d L . 4 -~
3. u1aa14nﬁ1311u1un1u51nLﬂ1ac1u1q1nnua1tna1

154

{4

——

(Microsoft FORTRAN77 V3.31)

I |
#7884 1

TiTunTuft conpile-time errors (luuliy TRY.FOR)

C234567890
c PROGRAM TO SHOW COMPILATION ERRORS
C
OPEN{5,FILE="A:TRY.DAT  ,STATUS= OLD")
CPEN(6,FILE="A:TRY.OUT” ,STATUS="NEW" )
DIMENSION ~ X(30)
WRITE(6,10)
10 FORMAT(5X, 17 ,10X, X(1)")
READ(S,2)x(1},1=1,30
12 FORMAT (L6F5.2)
WRITE(6,99)(1,X(1),1=1,30)
99 FORMAT(1X,14,2X,F8.2
XMAX=X(1)
XMIN=X(1)
DO 13 I=2,30
IF(X(I) .LE. XMAX)GO TO 14
XMAX=X( )
IMAX+2=1
14 IF(X(I) .GE. XMIN)GO TO 13
XMIN=X(1 )
IMIN=]
13 CONTINUE
WRITE(6, 15)XMAX, IMAX,XHIN,IMIN
15 FORMAT(5X, "MAXIMUM VALUE 1S7,F8.2,°

ITS POSITION IS’,I13/

5X, "MINIMUM VALUE IS’,F8.2,° ITS POSITION IS’,I3)

END
STOP

OR223 (H)



uWy TRY.LST uday diagnostic messages 3

Nicrosoft FORTRAN77 v3.31 compiler

Page 1
04-23-82
18:24:50
D Linek 1 7 Microsoft FORTRAN77 V3.31 August 1985
1 (234567890
2C PROGRAM TO SHOW COMPILATION ERRORS
3c
4 OPEN(S,FILE:’A:TRY.DAT’,STATUS:’DLD’)
5 OPEN(6,FILE="A:TRY.OQUT ,STATUS="NEW’)
6 DIMENSION  X(30)
****x* Error 100 -- statement order
7 WRITE(6,10)
8 10 FORMAT(5X,”17,10X, X(I)")
9 READ(5,2)%(1),I=1,30
xx¥x¥ Error 56 -- too many subscripts
*¥xxk* Error 162 -- unrecognizable 1/0 list element
¥xxx¥x Error 34 -- identifier already declared
*X¥X¥ Error 34 -- identifier already declared
***** Error 34 -- identifier already declared
10 12 FORMAT(16F5.2)
11 WRITE(6,99)(1,%X(1),I=1,30)
*¥¥x¥¥Xx Error 56 «- too many subscripts
12 99 FORMAT(1X,14,2X,F8.2
x*¥xx¥ Warning -- Invalid format, Error 1200
13 XMAX=X(1)
¥*¥¥*¥ Error 56 -- too many subscripts
14 XMIN=X(1)
*¥¥¥¥ Error 56 -- too many subscripts
15 00 13 I=2,30
1 16 IF(X(I) .LE. XMAX)GO TO 14
xxkx*¥ Error 56 -- too many subscripts
1 17 XMAX=X(1)
X¥%X%¥x Error 56 -- too many' subscripts
1 18 IMAX+2=1
XxXxx Error 89 -- unrecognizable statement
1 19 14 IF(X(I) .GE. XMIN)GO TO 13
¥*xxx Error 56 ~=- too many subscripts
1 20 XMIN=X(1)
¥x¥x* Error 56 -- too many subscripts
1 21 IMIN=1
1 22 13 CONTINUE
23 WRITE(6,15)XMAX, IMAX, XMIN, IMIN
24 15 FORMAT (5X, *MAXIMUM VALUE IS’,F8.2,” ITS POSITION I8°,13/
25 t 5X, ’MINIMUM VALUE 18°,F8.2," ITS POSITION IS”,I3)
26 END
Format 2 not defined.
***** Error 163 -- FORMAT not found

OR223 H)
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Name Type Offset P Class

I INTEGER*4 48

| INTEGER*4 44

I INTEGER*4 40

[MAX INTEGER*4 92

IMIN INTEGER*4 88

X REAL 36

XMAX REAL 80

XMIN REAL 84

27 STOP

¥¥¥k¥ Error 34 -- identifier already declared
Page 2
04-23- 82
18:24:50

D Line# 1 7 Microsoft FORTRAN77 V3.31 August 1985

¥X**¥X Error 70 -- more than one main program

28

¥Xx*x%x Error 91 -- missing END statement

Name Type Qffset P Class

Name Type Size Class

MAIN PROGRAM

MAIN PROGRAM

Pass One 18 Errors Detected

28 Source Lines
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4-4 R R w
uiu TRY.LST udasTtl7uniunisasd  compile-time errors ual Page 1

04~23-82
18:47:54
D Line# 1 7 Microsoft FORTRAN77 V3.31 August 1985
1 C2345678%90
2C
3 DIMENSION  X(30)
4 OPEN(5,FILE="A:TRY .DAT®,STATUS=0OLD )}
5 OPEN(6,FILE="A:TRY OUT’ ,STATUS= NEW’)
6 WRITE(é,10)
7 10 FORMAT(1X, 30 OBSERVATIONS /d4x, 17,6X, x(1)’/)
8 READ(S,2) (X{1),I=1,30)
9 2 FORHAT (16F5.2)
10 WRITE(6,99)(1,X(1),I=1,320)
11 99 FORMAT(LX,14,2X,F8.2)
12 XMAX=X (1}
13 IMAX=1
14 XMIN=X (1)
15 IMIN=]
16 DO 13 I=2,30
1 17 IF(X(1) .LE. XMAX)GO TO 14
1 18 XMAX=X(1)
1. 19 IMAX=1
1 20 14 IF(X(1) .GE. XMIN)GO TO 13
1 21 XMIN=X(1)
1 22 IMIN=T
1 23 13 CONTINUE
24 WRITE(6,15)XMAX, IMAX, XMIN, IMIN
25 15 FORMAT (5X,  MAXIMUM VALUE I3°,F8.2,” ITS POSITION 15°, 1%/
26 t 5X, MINIMUM VALUE IS°,F8.2,7 ITS POSITION 157,13}
27 STOP
28 END
Name Type Offset P Class
I INTEGER*4 176
TMAX INTEGER*4 212
IMIN INTEGER*4 220
X REAL 16
XMAX  REAL 208
XMIN REAL 216
Name Type Size  Class
MATN PROGRAM
Pass One No Errors Detected

28 Source Lines

OR 223 (H) 157



TRY.OUT
30 OBSERVATIONS
| X(1)
1 10. 98
2 11.13
3 12.51
4 8.40
5 9.27
6 8.73
I 6. 36
8 8.50
9 8. 82
10 9.14
11 5.30
12 9.70
13 .B1
14 8.81
15 1. 47
Lé « 30
17 74.40
18 70.70
19 57.50
20 46. 40
21 7.82
22 8.24
23 2.19
24 1.88
25 9.57
26 .94
27 9.58
28 .09
29 8.11
30 6.83
MAXIMUM VALUE IS

MN MM VALUE IS

158

8.73 6.36 8.5 8.82 9.1435.3 29.7
8.2412.1911.88  9.5710.94 9.5810.09

74.40 11s PGSITION IS 17

.09 ITS PGBITION IS 28

3

0.8
8.11

5 61.471.3

8.8
6.83

OR 223 (H)



§oagael 2 NBWON FOR

C2245678%0
c NEWTON'S METHOD
C FOR FINDING ROOTS OF A QUADRATIC FUNCTION
C

OPEN(6,FILE=’A:NENTON.OUT’,STATUSz’NEN’)

WRITE (6,10)
LO FORMAT(5X, RO0OTS OF A FUNCTION"/

FSX,’F(X):X**2+3.4*X“6.ll’/)
C
C THE FIRST GUESS FOR THE FIRST ROOT
C

X=25

DO 19 [=1,2

WRITE(&,11)
11 FORMAT(7X, X" ,10X, F(X)")
17 YzXKkk243 4%X-6_11

WRITE(6,12)%,Y
12 FORMAT(2F12.5)

IF(Y .LE. .00001)GO TO 16

I=2.0%X+3.4

X=X-Y/Z

GO TO 17
16 WRITE(6,22)1,X
22 FORMAT(10X, ROOT(”,11,7)=" ,F5.1/)
C
C THE SECOND GUESS FOR THE SECOND ROOT
C

X=-10
19 CONTINUE

STOP

END

OR 223 (H)
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NEVTON. LST

Page 1
04-17-82
: L 16:21:05
D Linekc234567890 Microsoft FORTRAN77 V3.31 August 1985
2cC NEWTDN"S  METHOD
3¢ FOR FINDING ROOTS OF A QUADRATIC FUNCTION
4 ¢
5 OPEN(6,FILE="A:NEWTON.QUT” ,STATUS="NEW")
6 WRITE(6,10)
7 10 FORMAT(5X, RO0OTS OF A FUNCTION"/
8 FEX, "F(X)zX*X243, 4%X~¢6.117/)
9 c
10 ¢ THE FIRST GUESS FOR THE FIRST ROOT
il ¢
12 x=25
13 DO 19 I=1,2
14 WRITE(6,11)
15 11 FORMAT (7X, X”, 10X, F(X)?)
16 17 YaXXk2+43 4%X~6,11
17 WRITE(6,12)X,Y
18 12 FORMAT (2F12.5)
19 IF(Y .LE. .00001}G0 TO 16
20 I=2.0%X+3.4
21 X=xX-V/z
22 GO TO 17

23 16 WRITE(6,22)1,X

P RPP R R PR PRR R PR

24 22 FORMAT(LOX, ROOT(’,11,”)=",F5.1/)
25 C
26 ¢ THE SECOND GUESS FOR THE SECOND ROOT
27 C
28 X=-10
29 19 CONTINUE
30 STOP
31 END

Name Type Offset P Class

| INTEGER*4 152

X REAL 148

Y REAL 176

z REAL 188

Name Type Size Class

MAIN PROGRAM

Pass One No Errors Detected

31 Source Lines
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NEWTON. OUT

ROOTS OF A FUNCTION
F(X)=X¥*%243 . 4%X-6.11

X F(X)
25. 00000 703. 89000
11. 81854 173. 75090

5. 39215 41. 29854
2. 48058 8.47723
1. 46670 1.02796
1.30439 2634
1. 30000 .00002
1.30000 .00000
ROOT(I)= 1.3
X F{X)

-10.00000 59. 89000
-6. 39217 13. 01645
-5.00513 1. 92388
-4,71409 08471
-4,70003 .00020
-4, 70000 00000
ROOT(2)= -4.7
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. |
RI188794n 3  EXTRA.FOR

C2345678%90

X%

12

13

1.4

23456

LO

t
t
t

162

DIMENSION Y{20),Z(30),%(50)
OPEN(S,FILE="A:EXTRA.DAT’,STATUS="0LD")
OPEN(6,FILE="A:EXTRA.OUT’,STATUS="NEW")
READ 20 Y-VALUES FROM 4 RECORDS

READ 30 Z-VALUES FROM THE NEXT 6 RECORDS
READ(5,10)Y,7

FORMAT (5F5.2)

REWIND TO THE BEGINNING OF FILE EXTRA.DAT
REWIND(S)

REAO 50 X-VALUES FROM 10 RECORDS
READ(5,10)X

WRITE(6,12)Y

FORMAT (1X, Y-VALUES:* ,10F6.2/10X,10F6.2)
CALL STAT(Y,20)

WRITE(6,13)2

FORMAT(1X,  Z-VALUES:” ,10F6.2/(10X,10F6.2))
CALL STAT(Z,30)

WRITE(6,14)X

FORMAT(1X, " X-YALUES:” ,10F6.2/(10X,10F6.2))
CALL STAT{X,50)

STOP

END

7890

SUBROUTINE  STAT(A,N)

DIMENSION  A(N)

INITIALIZE SUMA AND SUMAA

YOU MUST NOT USE DATA STATEMENT TO DO THIS
SUMA=0

SUMAA=0

00 10 I=1,N

SUMA=SUMATA(1)

SUMAA=SUMAA+A(1)*A(1)

ABAR=SUMA/N

SDA=SQART ( (SUMAR~SUMAXSUMA/N) /{N-1.0))
WRITE(6,5)SUMA,SUMARA, ABAR, SDA

FORMAT(/1X, ’SUM =’ F12.4/
1X,7SUM-SQ =" ,F12.4/
1X,’MEAN =’ ,F12.4/
1X,78.0. =’ ,F12.4/)

RETURN

END

OR 223 (H)



Page 1
EXTRA. LST 04-23-82
18:06:35
D Line# 1 7 Microsoft FORTRAN77 V3.31 August 1985
1 C234567890
2 DIMENSION  Y{20),Z(30),X(50)
3 OPEN(S_FILE:’A:EXTRA.DAT’,STATUS='OLD’)
4 OPEN(G,FILEZ’Q:EXTRA.OUT’,STATUS:’NEH’)
5 ¢ READ 20 Y-VALUES FROM 4 RECORDS
6 C READ 30 Z-VALUES FROM THE NEXT 6 RECOROS
7 READ(5,10)Y,1
8 10 FDRMAT(5F5.2)
9 ¢ REWIND TO THE BEGINNING OF FILE EXTRA.DAT
10 REWIND(S)
1.1c READ 50 X-VALUES FROM 10 RECORDS
12 READ(S5, 10)X
13 WRITE(4,12)Y
14 12 FORMAT(lX,’Y*VALUES:’,lOFé.Z/lOX,lOFS.?)
15 CALL STAT(Y,20)
16 WRITE(4,13)12
17 13 FORMAT(lX,'Z*VALUES:’,lOF6.2/(lOX,1OF6.2))
18 CALL S$TAT(Z,30)
19 WRITE(6,14)X
20 14 FDRMAT(IX,’X*VALUES:’,10F6.2/(10X,10F6.2))
21 CALL STAT(X,50)
22 STOP
23 END
Name Type Offset P Class
X REAL 216
Y REAL 16
4 REAL 96
24 (234567890
25 SUBROUTINE  STAT(A,N)
26 DIMENSION  A(N)
27 C INITIALIZE SUMA AND SUMAA
28 C YOU MUST NOT USE DATA STATEMENT TO DO THIS
29 SUMA=0
30 SUMAA=0
31 po 10 I=1,N
1 32 SUMA=SUMA+A(T)
1 33 10 SUMAA=SUMAALA(D)*A(1)
34 ABAR=SUMA/N
35 SDAZSGRT ( (SUMAA-SUMAXSUMA/N) / (N-1.0))
36 WRITE(&,5)SUNA, SUMAR, ABAR , SDA
37 5 FORMAT (/1X,’ SUM =? F12.4/
38 t 1X,’SUM-sQ =" ,F12.4/
39 t 1X, MEAN =" ,F12.4/
40 t 1X,’S.0. =’ F12.4/)
a1 RETURN
42 END
163
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Name Type

Offset P Class

A REAL o *

fABAR REAL 600

| INTEGER*4 592

D Line# 1 7 Microsoft FORTRAN77

N INTEGER¥4 4 %

SDA REAL 604

SPRT INTRINSIC

SUMA REAL 584

SUMARA  REAL 588

Name Type Size Class

MAIN PROGRAM

STAT SUBROUTINE
Pass One No Errors Detected

164

42 Source Lines

Page 2
04-23-82
18:06:35
V3.31 August 1985
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EXTRA. DAT

L0.9811.1312.51 8.4 9.

8.73 6.36 8.5 8.82 9.
35.3 29.7 30.8 58.8 61.
71.3 74.4 70.7 57.5 46
7.82 8.2412.1911.88 9.
10.94 9.5810.09 8.11 6.
28.9 28.1 29.1 46.8 48.
59.3 70.0 70.0 74.5 71.

8.88 7.68 8.47 8.8610.

11.0813.4510.0012.12 9.
72.1 58.1 44.6 33.4 28.
32.7 57.4 49.7 34.6 60.
EXTRA. OUT
Y-VALUES: 10.98 11.13
35.30 29.70
SUM = £30,1400
SUM-W = 32288.6500
MEAN = 31.5070
S.D. b 25.5825
Z-VALUES: 7.82 8.24
28.90 28.10
8.88 7.68
SUM = 721.8500
SUM-3Q = 32931.2100
MEAN = 24.0617
$.0. = 23.1653
X-VALUES: 10.98 11.13
35.30 29.70
7.82 8.24
28.90 28.10
8.88 7.68
SUM = 1351.9900
SUM-W = 65219.8600
MEAN = 27.0398
S.D. = 24.1856

OR 223 (H)

-4

O oN

12.51
30.80

12.19
29.10
8.47

12.51
30.80
12.19
29.10

8.47

8.40
58.80

11.88
46.80
8.86

8.40
58.80
11.88
46.80

8.86

9.27
61.40

48.50
10.36

61.40

48.50
10.36

8.73
71.30

LO.94
59.30
11.08

8.73
71.30
10.94
59.30
11.08

6.36
74.40

9.58
70.00
13.45

6.36
74.40
9.58
70.00
13.45

10.
70.
10.

.50
70.

70

09
00
00

.50
70.
10.
70.
10.

70
09
00
00

8.82
57.50

8.11
74.50
12.12

8.82
57.50
8.11
74.50
12.12

9.14
46.40

6.83
71.30
9.20

9.14
46.40
6.83
71.30
9.20
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4. pamrmMaansanawae (Diagnostic Messages) 37m VAX FORTRAN

Appendix E
Dlaflnostic Messages

Diagnostic massages related to a VAX FORTRAN program can come from the compiler,
the linker, or the VAX run-time system. The compiler detects syntax errors in the source
program, such as unmatched parentheses, invalid characters, misspelled keywords, and
missing or invalid parameters. The run-time system reports errors that occur during execu-
tion .

This chapter lists and describes the messages issued by the compiler and the run-time
system. It also provides a summary of the DICTIONARY messages that may accompany
Common Data Dictionary messages. Linker messages are summarized in the VAX/VMS
Linker Reference Manual.

E.| Diagnostic Messages fraem the Compiler
A diagnostic message issued by the compiler describes the detected error, and in some cases
contains an indication of the action taken by the compiler in response to the error.

Besides reporting errors detected in source program syntax, the compiler issues messages
indicating errors that involve the compiler itself, such as I/O errors.

E.ll Source Program Diagnostic Messages

There are four classes of source program diagnostic messages. In order of greatest to least
severity, these classes are:

Code Description

F Fatal; must be corrected before the program can be compiled. No object file is
produced if an F-class error is detected during compilation.

E Error; should be corrected. An object file is produced despite the E-class error, but
the output or program result may be incorrect.

E-|
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Code Description

W Warning; should be investigated by checking the statements to which W-class
diagnostic messages apply. Warnings are issued for statements that use acceptable,
but nonstandard, syntax and for statements corrected by the compiler. An object
file is produced, but the program results may be incorrect. Note that W-class
messages are produced unless the /NOWARNINGS qualifier is specified in the
FORTRAN command.

Information; not an error message and does not call for corrective action. However,
the I-class message informs you that either a correct VAX FORTRAN statement
may have unexpected results or you have used a VAX extension to FORTRAN-77.

Typing mistakes are a likely cause of syntax errors. theyv can cause the compiler to generate
misleading diagnostic messages. Beware especialy of the following:

. Missing comma or parenthesis in a complicated expression or FORMAT statement.

« Misspelled variable names. The compiler may not detect this error, so execution can
be affected.

. Inadvertent line continuation mark. This can cause a diagnostic message for the pre-
ceding line.

. Extension of the statement line past column ‘72. Unless /EXTEND-SOURCE is
specified, this can cause diagnostic messages because the statement is terminated
early.

« Confusion between the digit O and the uppercase letter 0. This can result in variable
names that appear identical to you but not to the compiler.

Another source of diagnostic messages is the inclusion of invalid ASCII characters in the
source program. With the exception of the tab, space, and form-feed characters, nonprint-
ing ASCII control characters are not valid in a FORTRAN source program. As the source
program is scanned, such invalid characters are replaced by a question mark (?). However,
because the question mark cannot occur in a FORTRAN statement, a syntax error usualy
results.

Because a diagnostic message indicates only the immediate cause, you should always check
the entire source statement carefully.

The following examples show how source program diagnostic messages are displayed in
interactive mode at your termina. Figure E-I shows how these messages appear in listings.

E-Z Diagnodic  Messages
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LFORT-W-FMTEXTCOM: Extra commalnformat list
[FORMAT (I3+)]1in wodule MORTGAGE at line 13

LFORT-F-UNDSTALAB, Undefined statement label
[GB] 1n module MORTGAGE at line 1§

AFORT-F-ENDNUOBJY: DB1:(SMITHIMOR.FORS1 completed
with 2 diagnostics =~ obJect deleted

0001 C Prodram to calculate monthly mortdade parvments
QQo2

003 PROGRAM MORTGAGE

Qo0d

Q005 TYPE 10

Q06 10 FORMAT (' ENTER AMOUNT OF MORTGAGE )

0007 ACCEPT 20, IP¥

0008 20 FORMAT (18}

oaos

[AIARN] TYPE 30

001t 30 FORMAT (' ENTER LENGTH OF MORTGAGE IN MONTHS /)
ol ACCEPT 40, IMON

G013 40 FORMAT (13.)

aaid

AFORT-W-FMTEXTCOMs Extra comma in format list
CFORMAT (13533 in module MORTGAGE at line 13

Qois TYPE 50

0016 S0 FORMAT (* ENTER ANNUAL INTEREST RATE ")
Q017 ACCEPT Bty VINT

0018 GO FORMAT (FB,4)

G018 GO TO BR

Q020 GS ¥I = VINT/12 IGet monthly rate

0021 IMEGN = -1IMON

0022 FIPY = IPYU ¥ YI

Qo023 Y1 = ¥I + 4

oozd FIMON =YI*%xIMON

GO2S FIMON =1 =-FIMON

00256 FMNTHLY = FIPYU/FIMON

onz7

0028 TYPE 70 ,FMNTHLY

G029 0 FORMAT (/ MONTHLY PAYMENT EQUALS “»F7.:3)
QO30 STOP

GeRt END

“FORT-F-UNDSTALAB, Undefined statement label
T66Yin moduleMORTGAGE at lineld

Figure E-l: Sample Diagnostic Messages (Listing Format)

Diagnostic

168
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Table E-l is an alphabetical list of FORTRAN diagnostic error messages. For each mes-
sage, the table gives a mnemonic, an error code level, the text of the message, and an

explanation of the message.

Table Source Program Diagnostic Messages
Error
Mnemonic Code Text/Meaning
ADJARRBOU E Adjustable array bounds must be dummy arguments or in common
Variables specified in dimendon declarator expressions must either
be subprogram dummy arguments or appear in common.
ADJARRUSE F Adjustable array used in invalid context
A reference was made to an adjusteble aray in a context where
such a reference is not alowed.
ADJLENUSE F Passed-length  character name used in invaid context
A reference was made to a passed-length character array or vaia
ble in a context where such reference is not dlowed.
ALTRETLAB F Alternate return label used in invalid context
An dternate return argument was used in a function reference.
ALTRETOMI E Alternate return omitted in SUBROUTINE or ENTRY statement

E-4 Diagnosic Messages

OR 223 (H)

An agterisk is missing in the argument list of a subroutine for which
an dternae return is specified. Examples:

1 . SUBROUTINE ¥YZ(AB)

RETURN 1

2 . ENTRY ABC(O.,R)

RETURN |
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Table E-lI (Cont.): Source Program Diagnostic Messages

M nemonic

Error
tide

Text/Meaning

ALTRETSPE

ARIVALREQ

ASSARRUSE

ASSDOVAR

BADEND

BADFIELD

BADRECFEF

CDDBITSIZ

F

Alternate return specifier invalid in FUNCTION subprogram

The argument lis of a FUNCTION declaration contains an adter-
ik, or a RETURN statement in a function subprogram specifies an
dternae return.  Examples:

1. INTEGER FUNCTION TCB(ARG 14 4 ¥)

2. FUNCTION IMAX

RETURN I+J
END

Character expresson where arithmetic value required

An expresson that must be aithmetic (INTEGER, REAL, LOGI-
CAL, or COMPLEX) was of type CHARACTER.

Assumed size aray name used in invaid context

An assumed size array name was used where the size of the array
was dso required, for example, in an /O list.

Assignment to DO variable within loop

The control variable of a DO loop has been dtered within the range
of the DO statement.

END (STRUCTUREIUNIONIMAP] must match top.

A STRUCTURE, UNION, or MAP statement did not have a corre-
sponding END STRUCTURE, END UNION, or END MAP gate-

ment, respectively.
Field name not defined for this structure.

A field name not defined in a structure was used in a qudified
reference.

Agoregate reference where scdar reference  required

An aggregete reference was used where a scdar reference was re-
quired.

CDD field specifies a hit size or dignment. Size or address rounded
up to byte aignment.

CDD’s bit datatype and bit alignment are not supported by FOR-
TRAN.

Diagnodic Messges E-5
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Table E-lI (Cont.): Source Program Diagnostic Messages

Error )
Mnemonic Code Text/Meaning

CDDERROR I CDD description extraction condition

The FORTRAN compiler is in the process of extracting a daa
definition from the Common Data Dictionary. See the accompany-
ing messages for more informetion.

CDDNOTSTR F CDD record is not a structure

CDD record description was not structured. VAX FORTRAN re-
quires dructure definitions (elementary fidd descriptions in
CDDL).

CDDRECDIM F CDD record is dimensoned

VAX FORTRAN does not support dimensioned structures, for ex-
ample, arrays of dructures.

CDDSCALED W CDD description specifies a scded data type

VAX FORTRAN does not support scaed data types. The data
described by the CDD specifies a scaed component.

CDDTOOBIG E Attributes for some member of CDD record description exceed im-
plementation’s limit for member complexity

Some member of the CDD record description has too many ettrib-
utes and has crested a program that is too large. Change the Com-
mon Data Dictionary description to make the fidd description
srdler.

Attributes for CDD record description exceed implementation’s
limit for record complexity

CDDTGODEEP

o

The CDD record description contains structures that are nested too
deeply Modify the CDD description to reduce the level of nesting
in the record description.

CHANAMINC E Character name incorrectly initidized with numeric vaue

Character data with a length grester than one was initidized with
a numeic vaue in a daa daement. Example

CHARACTER*4 f
DATA A/ 14/

CHASBSLIM F Character substring limits out of order

The first character podtion of a substring expression is greater than
the last character pogtion. Example

C(3:3)

E-6 Diagnodic Messages
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Table E-I (Cont.): Source Program Diagnostic M essages

‘ Error
Mnemonic Code

Text/Meaning

CHAVALREQ F

COLMAJOR F

CONSIZEXC E

DBGOPT I

DEFSTAUNK

DEPENDITEM |

DICTABORT F

ENTDUMVAR F

EQVEXPCOM F

EXCCHATRU E

172

Arithmetic expresson where character vaue required

An expression that must be of type CHARACTER was of another
data type.

CDD description specifies that it is not a column mgor array

FORTRAN only supports column-mgjor arrays. Change the CDD
description to specify a column-magjor array.

Congant Sze exceeds variadble sze in daa initidization

A congtant used for data initialization is larger than its correspond-
ing varidble

The NOOPTIMIZE qudifier is recommended with the DEBUG
qualifier.

Optimizations performed by the compiler can cause severd differ-
ent kinds of unexpected behavior when usng VAX DEBUG. See
Chapter 1 of VAX FORTRAN User’s Guide for more informetion.

Default STATUS= ‘UNKNOWN ‘ used in OPEN gatement

The OPEN statement default STATUS="UNKNOWN’ may
cause an old file to be inadvertently modified.

CDD description contains Depends Item  atribute (ignored).

FORTRAN does not support the CDD Depends Item attribute. No
action is required.

DICTIONARY processing of CDD record desgription aborted

The FORTRAN compiler is unable to process the CDD record de-
scription. See the accompanying messages for further information.

ENTRY dummy varigble previoudy used in executsble statement

The dummy arguments of an ENTRY statement must not have
been used previoudy in an executable statement in the same pro-
gram unit.

EQUIVALENCE datement incorrectly expands a common block

A common block cannot be extended beyond its beginning by an
EQUIVALENCE dsaement.

Non-blank charecters truncated in sring congtant

A character or Hollerith constant was converted to a data type
which was not large enough to contain dl the significant charac-
ters.

Diagnogic Messsges E-7
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Table E-1 (Cont): Source Program Diagnostic Messages

Error

Mnemonic Code Text/Meaning

EXCDIGTRU B Non-zero digits truncated in hex or octal constant
An-octal or hexadecima constant was converted to a data type
which was not large enough to contain all the significant digits.

EXCNAMDA’I E Number of names exceeds number of values in data initialization
The number of constants specified in a DATA statement must
match the number of variables or array ciements to be initialized.
The remaining variables andr array elements are not initialized.

EXCVALDAT E Number of values exceeds number of names in data initialization
The number of variables or array elements to be initialized must
match the number of constants specified in data initialization. The
remaining constant values are ignored.

EXPSTAQOVE F Compiler expression stack overflow
An expression is too complex or there are too many actua argu-
ments in a subprogram reference. A maximum of 255 actual argu-
ments can be compiled. You can subdivide a complex expression or
reduce the number of arguments.

EXTCHAFOL E Extra characters following a valid statement
Superfluous text was found at the end of a syntactically correct
statement. Check for typing or syntax errors.

EXTMIXCOM I Extension to FORTRAN-77: Mixed numeric and character ele-
ments in common
Numeric and character variable and array elements cannot be
equivalenced to each other.

EXTMIXEQV I Extension to FORTRAN-77: Mixed numeric and character €ele-
ments in  EQUIVALENCE
A common block must not contain both numeric and character
data.

EXTRECUSE 1 Extension to FORTRAN-77: Nonstandard use of field reference.

EXT__COM

E-t? Diagnostic Messages

OR223(H)

A record reference (for example, record-nume.field-name) was used
in a progran compiled with the /STANDARD={SYNTAX__ALLJ
qualifier in the FORTRAN command.

Extension to FORTRAN-77: nonstardard comment

FORTRAN-77 alows only the characters "C" and "' to begin a
comment ling “D”, "d", and "!" are extensions to FORTRAN-77.
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Table E-I (Cont.): Source Program Diagnostic Messages

Error
Mnemonic Code Text/Meaning
EXT-CONST | Extenson to FORTRAN-77: nongtandard constant
The following congant forms are extensons to FORTRAN-77:
« Hollerith nH.....
o Typeless ‘o "X or ‘0000 ‘0
o Octd “0000 or 00000
o Hexadedmd Zxxxx
« Radix-50 nR.....
« Complex with
PARAMETER components
COMPLEX*16 {www.xxxDn, yyy.zzzDn)
o REALx16 yyy.zzzQn
EXT-FMT I _Extension to FORTRAN-77: nonstandard FORMAT datement
Iitem '
The following format field descriptors are extensions to
FORTRAN-77:
¢ 30,2 All forms
+ ALILFEGD Default fidd width forms
« P Without scale factor
EXT-KEY I Extenson to FORTRAN-77: nonstandard keyword

A nonstandard keyword was used.
EXT -LEX Extenson top FORTRAN-77: nongandard lexica item
One of the following nonstandard lexica items was used:

« An dternate return specifier with an ampersand (&) in a CALL
Satement

« The apostrophe { “) form of record specifier in a direct access 1/0
Satement

« A vaiable forma expresson

EXT-NAME Extenson to FORTRAN-77: nonstandard name

A name longer than six characters or one that contained a dollar
sgn {$) or an underscore ( .} was used.

Diagnodic Messages  E-9
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Error .

Mnemonie Code Text/Meaning

EXT_OPER I Extension to FORTRAN-77: nonstandard operator
The operators .XOR., %VAL, %REF, %DESCR, and %LOC are
extensions to FORTRAN-77. The standard form of .XOR. is
NEQV. The % operators are extensions provided to allow access to
non-FORTRAN parts of the VAX-11 environment.

EXT_SOURC Extension to FORTRAN-77: tab indentation or lowercase source
The use of tab indentation or lowercase letters in source code is an
extension to FORTRAN-77.

EXT__STMT Extension to FORTRAN-77: nonstandard statement type
A nonstandard statement type was used

EXT-SYN Extension to FORTRAN-77: nonstandard syntax

One of the following syntax extensions was specified:
'« PARAMETER name = value
No parentheses
o type namelvalue/
Data initidization in type declaration
« DATA (ch{exp:exp),v=e2)/values/
Substring initialization with implied-DO in DATA statement
o« CALL namnie(arg2,,argd)
Null actual argument
« READ {...),iolist
Comma between I/Q control and element lists
« PARAMETER (nameZ2=ABS(namel))
Function use in PARAMETER
o d ¥ g2

Two consecutive operators

E-10 Diagnostic Messages
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Error
Mnemonic Code Text/Meaning
EXT-TYPE I Extenson to FORTRAN-77; nonstandard date type specification
The following DATA type specifications are extensions to
FORTRAN-77. The FORTRAN-77 equivdent is given where
available. This message is issued when these types are used in the
IMPLICIT gatement or in a numeric type statement.
Extension Standard
BYTE
LOGICAL*1
LOGICAL+2 LOGICAL (with /NOI4
specified only)
LOGICAL*4 N LOGICAL
INTEGER*2 INTEGER (with /NOI4
specified only)
INTEGER*4 INTEGER
REAL»4 REAL
REAL»8 DOUBLE PRECISION
REAL~*16
COMPLEX*8 COMPLEX
COMPLEX*16
DOUBLE COMPLEX
FLDNAME F Structure fidd is missing a field name.
Unnamed fidds are not alowed. The effect of en unnamed field
can be achieved by using the pseudo-name %FILL in place of a
fidd name in a typed data declaration.
FMTEXTCOM W Extra comma in format list
Example FORMAT (14,
FMTEXTNUM E Extra number in format list
Example FORMAT (14,3)
FMTINVCHA E Format item contains meaningless character
An invadid character or a syntax error was detected in a FORMAT
statement.
FMTINVCON I Congtant in format item out of range
A numeric value in @ FORMAT datement exceeds the alowable
range. Refer to Chapter 12 for information about range limits.
FMTMISNUM E Missing number in format list
Example FORMAT (F6.)
Diagnosic Messages E-11
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Error
Code

Text/Meaning

FMTMISSEP

FMTNEST

FMTPAREN

FMTSIGN

HOLCOURED

IDOINVOP

IDOINVPAR

IDOINVREF

E-12 Diagnostic  Messages
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Missing separator between format items

A required separator character has been omitted between fields in a
FORMAT statement.

Format groups nested too deeply
Format groups cannot be nested beyond eight levels.
Unbalanced parentheses in format list

The number of right parentheses does not match the number of left
parentheses.

Format item cannot be signed
A signed constant is valid only with the P format code.
Count of Hollerith or Radix-50 constant too large, reduced

The value specified by the integer preceding the H or R is greater
than the number of characters remaining in the source statement.

Invalid operation in implied-DO list

An invalid operation was attempted in an implied-DO list in a
DATA statement, for example, a function reference in the sub-
script or substring expression of an array or character substring
reference.  Example:

DATA (A(SIN(REAL(IN)) » I=1,10) 7101,/
Invalid DO parameters in implied-DO list

An invalid control parameter was detected in an implied-DO list in
a DATA statement, for example, an increment of zero.

Invalid reference to name’in implied-DO list

A control parameter expression in an implied-DO list in a DATA
statement contains a name which is not the name of a control
variable of any implied-DO list which has the name in its scope.
Example:

DATA (A(J)Y s J=1 +10), (B I=d0K) /10017

Both J and K in the second implied-DO list are invalid names.
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Mnemonic

Error
Code

Text/Meaning

IDOSYNERR

IMPDECLAR

IMPMULTYP

IMPNONE

IMPSYNERR

INCDONEST

178

F

Syntax error in implied-DO list in data initidization

Improper syntax was detected in an implied-DO ligt in data initid-
ization, for instance, improperly nested parentheses.

Use of implicit with declaration warnings.

An IMPLICIT statement was used in a program compiled with the
/WARNINGS=DECLARATIONS qualifier in the FORTRAN com-
mand.

Letter mentioned twice in IMPLICIT statement, last type used

A letter has been given an implicit data type more than once. The
last data type given is used.

Untyped name, must be explicitly typed

The displayed name has not been defined in any data type declara
tion statement, and IMPLICIT NONE datement has been speci-
fied. Check that the name was not accidentally created by an unde-
tected syntax error. Example

DO 10 1 = 110

The apparent D statement is redly an assignment to the acciden-
taly creasted variable DO101.

Syntax error in IMPLICIT statement

Improper syntax was used in an IMPLICIT satement. Refer to
Section 8.8 for the syntax rules.

DO or IF saement incorrectly nested
One of the following conditions was found:

o A dsatement label specified in a DO statement has been used
previoudy. Example:

10 I=1+1
J=J+1
DO 10 K=1,10

Diagnogtic Messsges  E-13
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Error
Mnemonic Code Text/Meaning

INCDONEST F « A DO loop contains an incomplete DO loop or IF block. Exam-
(Cont.) ples:

1. DG 10 I=1+10
J=Jd+1
DO 20 h=1 410
J=Jd+K
1) CONTINUE

The start of the incomplete IF block can be a block IF, ELSE IF,
or ELSE statement.

2. DO 1 1=1,10
Jd=d+ 1
IF ¢J,GT,20) THEN
J=J-1
ELSE
J
10 CONTINUE
END IF

INCFILNES F INCLUDE files and/or DICTIONARY statements nested too
deeply

Up to 10 levels of nested INCLUDE files and/or DICTIONARY
statements are permitted.

J+1

1

INCFUNTYP F Inconsistent function data types

The function name and entry points in a function subprogram
must be consistent within one of three groups of data types:

Group I: All numeric types except REAL*16,
COMPLEX*16

Group 2: REALx16, COMPLEX*16

Group 3: Character

Example:

CHARACTER 415 FUNCTION |
REAL44 G
ENTRY

INCLABUSE F Inconsistent usage of statement label

Labels of executable statements have been confused with labels of
FORMAT statements or with labels of nonexecutable statements.
Example:

GO TO 10
10 FORMAT {15)

E-14  Diagnostic Messages

OR 223 H) 179



Table E-1 (Cont.): Source Program Diagnostic Messages

] Error )

Mnemonic Code Text/Meaning

INCLENMOD F Incorrect length modifier in declaraion
An unacceptable length has been specified in a data type declara
tion (see Section 84). For example
INTEGER PIPES#8

INCMODNAM F Module name not found in library
The module name specified in an INCLUDE saement could not
be located in the specified library. Check the name of the module
and library.

INCOPEFAI F Open failure on INCLUDE file
"The specified file could not be opened, possibly due to an incorrect
file specification, nonexigtent file, unmounted volume, or a protec-
tion violation.

INCSTAFUN E Inconsigtent statement  function  reference
The actual argument(s) in a statement function reference do not
agree in ether order, number, or daa type with the forma argu-
ments declared.

INCSYNERR F Syntax eror in INCLUDE file specificaion
The filename gring is not acceptable (invaid syntax, invdid
qualifier, undefined device, and so on).

INQUNIT ¥ Missing or invaid use of UNIT or FILE specifier in INQUIRE
Statement.
An INQUIRE daement must have a UNIT specifier or a FILE
specifier, but may not have both.

INTFUNARG E Arguments incompatible with intringc function, ‘assumed EX-
TERNAL
A function reference was made, using an intrindc function name,
but the argument list does not agree in order, number, or type with
the intringc function requirements. The function is assumed to be
supplied by you as an EXTERNAL function.

INTVALREQ F Non-integer expresson where integer vaue required
An expression that must be of type INTEGER was ancther data
type.

INVACTARG E Invaid use of intringc function name as actud argument

180

A generic intringc function name was used as an actua argument.
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Mnemonic Code Text/Meaning
INVASSVAR E Invaid ASSOCIATEVARIABLE gspecification

An ASSOCIATEVARIABLE specification in an OPEN or DEFINE
FILE dtatement was a dummy argument Or an aray eement.

INVCHAUSE E Invalid character used in constant

An invalid character was detected in a congant. Vaid characters
are:

Hexedecimd: 0-9, A -F a-=f
Octal: 0-7
Radix-50: A Z,0 9 §, period, or space

For Radix-60, a space is substituted for the invalid character. For
hexadecimal and octd, the entire congtant is set to zero.

INVCONS| E Arithmetic error while evaluating condtant or constant expression
The specified vadue of a constant is too large or too smal to be
represented.

INVCONSTR F Invelid control structure using ELSE IF, ELSE, or END IF

The order of ELSE IF, ELSE, or END IF dtatements is incorrect.

ELSE IF, ELSE, and END IF daements cannot stand daone.
ELSE IF and ELSE must be preceded by ether a block IF state-
ment O an ELSE IF datement. END IF must be preceded by
ether a block IF, ELSE IF, or ELSE datement. Examples

1. Do 10 I=1 410
Js J+1
ELSE IF {J .,LE: K) THEN

Error: ELSE IF preceded by a DO satement.

2. IF (J LT/ K) THEN
J=T1+J
ELSE
J=1-J
ELSE IF {J,EQ, K) THEN
END IF
Error: ELSE IF preceded by an ELSE datement
INVDOTERM w Statement cannot terminate a DO loop

The terminal statement of a DO loop cannot be a GO TO, arithme-
tic IF, RETURN, block IF, ELSE, ELSE IF, END IF, DO, or END
Statement.
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Error
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INVENDKEY

INVENTRY

INVEQVCOM

INVFUNUSE

INVINIVAR

INVINTFUN

INVIOSPEC

INVKEY OPE

182

w

Invaid END= keyword, ignored

The END keyword was used illegdly in a WRITE, REWRITE,
direct access READ, or keyed access READ datement.

ENTRY within DO loop or IF block, statement ignored

An ENTRY datement is not alowed within the range of a DO loop
or IF block.

Invaid equivalence of two variables in common
Vaiables in common cannot be equivalenced to each other.
Invelid use of function name in CALL Satement

A CALL gatement referred to a subprogram name that was used as
a CHARACTER, REAL~+16, or COMPLEX*16 function. Example

IMPLICIT CHARACTER#*1Q(LC)
CSCAL =CFUNC(X
CALL CFUNC(¥)

Invaid initidization of variable not in common

An attempt was made, in a RLOCK DATA subprogram, to initia-
ize a vaiable that is not in a common block.

Name used in INTRINSIC satement is not an intrinsic function

A function name which gppeared in the INTRINSIC dtatement is
not an intrinsgc function.

Invaid J/Q specification for this type of I/O Statement

A syntax error was found in the portion of an 1/O statement that
precedes the 1/O lig. Examples.

1 TYPE (B)1d
2. WRITEL (OGO,
Incorrect keyword in OPEN, CLOSE, or INQUIRE satement

An OPEN, CLOSE, or INQUIRE datement contains a keyword
which is not valid for that statement.

Diagnosic Messeges  E-17
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) Error
Mnemonic Code Text/Mcaning
INVLEFSID F Left sde of assgnment must be varidble or aray eement
The symbolic name to which the value of an expresson is assigned
must be a varidble, array element, or character substring reference.
INVLEXEME F Vaiable name, condant, or expresson invaid in this context

An entity has been used incorrectly; for example, the name of a
subprogram was used where an arithmetic expression is required.

INVLOGIF F Statement cannot appear in logicd IF statement

A logicd IF gtatement must not contain a DO statement or another
logicd IF, IF THEN, ELSE IF, ELSE, END IF, or END date
ment.

INVNMLELE F Invdid NAMELIST dement

Dummy argument or eement other than variable or aray name
appeared in NAMELIST declaration.

INVNUMSUB F Number of subscripts does not match array declaration
More or fewer dimensions than were declared for the array are
referenced.

INVPERARG F Invaid argument to %VAL, %REF, %DESCR, er %LOC

The argument specified for one of the built-in functions is not
vdid. Examples

. %VAL (3.5D0) — Argument cannot be REAL+8, REAL«18,
character, or complex.

2. SLOC (X+Y) — Argument must not be an expression.
INVI'ERUSE E CVAL, %REF, or %DESCR used in invaid context

The argument ligt built-in functions (%VAL, %REF, %DESCR)
canot be used outsde an actua argument lis. Example

L= ZREFLY)
INVQUAL I Invaid qudifier or qudifier vaue in OPTIONS datement

An invadid qudifier or qudifier value was specified in the OP-
TIONS gatement. The qualifier is ignored.

E-18 Diagnogic Messages
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Mnemonic Code Text/Meaning
INVRECUSE F Invalid use of record or array name
A datement in the program violated one of the following rules:
« An agregae cannot be asdgned to a nonaggregate or to an
aggregate with a gructure that isn't the same.
o An aray name reference cannot be qualified.
o Aggregate references cannot be used in 1/O ligts of formatted 1/0O
Statements.
INVREPCOU E Invalid repest count in data initidization, count ignored

The repeat count in a data initidization was not an unsigned,
nonzero integer constant. The count is ignored.

INVSBSREF E Substring reference used in invalid context

A substring reference to a variable or array that is not of type
CHARACTER has been detected. Example:

REAL K{10Q)
Y o2 H(J:K)

INVSTALAB W Invaid satement labd ignored

An improperly formed statement label (namely, a labd containing
letters) has been detected in columns 1 to 5 of an initid line. The
dsatement label is ignored.

INVSUBREF F Subscripted  reference to non-array variable
A variable that is not defined as an array cannot appear with
subscripts.

INVTYPUSE F Name previoudy used with conflicting data type

A data type was assigned to a name that had adready been used in a
context that required a different data type.

IODUPKEY F Duplicated keyword in 1/0O statement

Each keyword subparameter in an /O satement or auxiliary 1/0O
statement can be specified only once.

Diagnogic Messges  E-19
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IOINVFMT F Format specifier in error
The format specifier in an |/O statement is invalid. It must be one
of the following:
o« The label of a FORMAT statement.
« An asterisk ( * ). (List-directed 1/0.)
« A runtime format specifier: variable, array element, or charac-
ter substring reference.
e An integer variable that has been assigned a FORMAT label by
an ASSIGN statement.
IOINVKEY F Invalid keyword for this type of /O statement
An I/O statement contains a keyword which cannot be used with
that type of I/Q statement.
IOINVLIST F Invalid 1/O list element for input statement
An input statement I/O list contains an invalid element, such as an
expression or a constant.
IOSYNERR F Syntax error iii [/Q list
Improper syntax was detected in an /O list.
LABASSIGN F Label in ASSIGN statement exceeds INTEGER#*2 range
A label whose value is assigned to an INTEGER*2 variable by an
ASSIGN statement must not be separated by more than 32K bytes
from the beginning of the code for the program unit.
LENCHAFLJN E Length specified must match CHARACTER FUNCTION declara
tion
The length specifications for ali ENTRY names in a character
function subprogram must be the same. Example:
CHARACTER*15 FUNCTION F
CHARACTER*Z0 G
ENTRY G
LOGVALREQ F Non-logical expression where logical value required

E-20 Diagnostic Messages
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An cxpression that must be of type LOGICAL was of another data
type.
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LOWBOUGRE

MINDIGITS

MINOCCURS

MISSAPOS

MISSCONST

MISSDEL

MISSEND

MISSEXPO

MISSKEY

MISSLABEL

E

Lower bound grester than upper bound in array declaration

The upper bound of a dimension declarator must be equal to or
grester than the lower bound.

CDD description specifies precision less than alowed for data type.
Minimum precision has been supplied.

Some Common Data Dictionary data types specify g number of
digits which is incompatible with FORTRAN data types. The
FORTRAN compiler has expanded the data type to conform to a
FORTRAN data type. No action required.

CDD description contains Minimum Occurs étribute (ignored).

FORTRAN does not support the Common Data Dictionary Mini-
mum Occurs attribute. No action required.

Missing apostrophe in character constant

A character congtant must be enclosed by apostrophes.
Missng constant

A required constant was not found.

Missing operator or deimiter symbol

Two terms of an expression are not separated by an operator, or g
punctuation mark (such as a comma) has been omitted. Examples:

1. CIRCUM = 3,14 D1AM
2. IF (110420 ,30
Missing END statement, END is assumed

An END gatement was missing at the end of the last input file,
and it has been inserted.

Missing exponent after E, D, or Q

A floating-point constant was specified in E, D, or Q notation, but
the exponent was omitted.

Missing keyword

A required keyword, such as TO, was omitted from a statement
such as ASSIGN 10 TO |I.

Missing dstatement label
A required statement label reference was omitted.
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Text/Meaning

Missng variable or subprogramn name

A required variable name or subprogram name was not found.
Unit specifier keyword missng in /O statement

An /0 datement must include a unit specifier subparameter.
Missng variable or constant

An expresson, or a term of an expresson, has been omitted. Exam-

1. WRITE ()
2.DIST = *TINE
Multiple declaration of name

A name gppears in two or more inconsistent declaration state-

Multiple declaration of data type for variable, first type used

A variable appears in more than one data type declaration State-
ment. The first type declaration is used.

Multiple definition of statement label, second ignored

The same labe appears on more than one datement. The first
occurrence of the labd is used.

Multiply defined field name

Each field name within the same levd of a given dructure declara
tion must be unique.

Multiply defined STRUCTURE name
A STRUCTURE name must be uniqgue among STRUCTURE

Name longer than 31 characters
A symbolic name has been truncated to 31 characters.

Error

Mnemonic Code
MISSNAME F
MISSUNI'I F
MISSVAR F

ples:
MULDECNAM F

ments.
MULDECTYP E
MULDEFLAB E
MULFLDNAM F
MULSTRNAM F

names.
NAMTOOLON W
NMLIOLIS| E
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1/0 ligt not permitted with namelist /O

An |/O statement with a namelist specifier incorrectly contained an
1/O list.
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NODFLOAL W CDI) description specifies the D-Floating data type. The data
cannot be represented when compiling /G-FLOAT.
P_floating datatype was specified when compiling with /G
FLOATING qudifier. Ignore the warning message or recompile the
program using the /NOG_.FLOATING qudifier.

NOGFLOA'I w CDD description specifies G._Floating data type. The data cannot
he represented when compiling /NOG_FLOAT.
G__{loating datatype was specified when compiling with /NOG_
FLOATING qudifier. Ignore the warning message or recompile the
progran using the /G-FLOAT qudifier.

NOHFLOAT w CDD description specifies H-Floating data type. The data cannot
be represented when compiling /NOG_FLOAT.
H__floating datatype was specified when compiling with /NOG-_
FLOATING qudifier. Ignore the warning message or recompile the
program usng the /G-FLOATING qudifier.

NONCONSUB F Non-constant subscript where constant required
Subscript and substring expressions used in DATA and EQUIVA-
LENCE datements must be congants.

NOPATH w No pah to this statement
Program control cannot reach this datement. The dSaement is
deeted. Example
10 I=1I+1

GO TO {0
STOP

OPEDOLOOP F Unclosed DO loop or IF block
The termind datement of a DO loop or the END IF statement of
an IF block was not found. Example
DO 20 I=1,10
END

OPENOTPER F Operdtion not permissible on these data types
An invdid operation was specified, such as an .AND. of two red
variables.
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Error

M nemonic Code Text/Meaning

PROSTOREQ F Program dtorage requirements exceed addressable  memory
The storage pace dlocated to the variables and artays of the pro-
gram unit exceeds the addressng range of the machine.

REDCONMAR W Redundant continuation mark ignored
A cont inuation mark was detected where an initial line is required.
The continuation mark is ignored.

REFERENCE CDD description contains Reference attribute  (ignored).

The Reference attribute is not supported by FORTRAN. No action
required.

SOURCETYPE | CDD description contains Source Type éttribute (ignored).
FORTRAN does not support the Common Data Dictionary Source
Type attribute. No action required.

STAENDSTR F Statement not allowed within structure; structure definition closed
A statement not dlowed in a Structure declaration block was en-
countered. The compiler assumes that you omitted one or more
END STRUCTURE satements.

STAINVSTR E Statement not alowed within structure definition; statement ig-
nored
A satement not alowed in a gructure declaration block was en-
countered. Structure declaration blocks can only include the fol-
lowing datements: typed data declaration dstatements, RECORD
satements, UNION/END UNION gatements, MAP/END MAP
satements, and STRUCTURE/END STRUCTURE satements.

STANOTVAL E Statement not valid in this program unit, statement ignored
A program unit contains a statement that is not alowed; for exam-
ple, a BLOCK DATA subprogram contains an executable dSate-
ment.

STAOUTORD E Statement out of order, statement ignored
The order of statements was not as specified in Section 5.2.2.1. The
statement found to be out of order is ignored.

STATOOCOM F Statement too complex
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A statement is too complex to be compiled. It must be subdivided
into two or more Satements.

X 89



Table E-l (Cont.): Source Program Diagnostic Messages

Mnemonic

Error
Code

Text/Meaning

STRCONTRU

STRDEPTH

STRNAME

STRNOTDEF

SUBEXPVAL

TAGVARIAB

TOOMANCOM

TOOMANCON

TOOMANDIM

TOOMANYDO

190

E

String condant truncated to maximum length

A character or Hollerith constant can contain up to 2000 charac-
ters. A Radix-50 congtant can contain up to 12 characters.

STRUCTUREs/UNIONs/MAPs nested too deeply

The combined nesting level limit for structures, unions, and maps
is 20 levels.

Outer level sructure is missng a structure name

An outer level STRUCTURE satement must have a sructure
name in order for a RECORD satement to be able to reference the
dructure  declaration.

Structure name in RECORD dsatement not defined

Either a RECORD daement did not contan a sructure name
enclosed within dashes or the structure name contained in a REC-
ORD dsatement was not defined in a structure declaration.

Subscript or substring expression value out of bounds

An aray element beyond the specified dimensions, or a character
substring outside the specified bounds, was referenced.

CDD description contains Tag Variable attribute (ignored).

FORTRAN does not support the Common Data Dictionary Tag
Variable attribute. No action required.

Too many named common blocks
Reduce the number of named common blocks.
Too many continuation lines, remainder ignored

Up to 99 continuation lines are permitted, as determined by the
JCONTINUATIONS=n qudifier (default, 19).

More than 7 dimensions specified, remainder ignored
An aray can be defined as having up to seven dimensions.
DO and IF statements nested too deeply

DO loops and block IF statements cannot be nested beyond 20
levels.
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Text/Meaning

. Error
Mnemonic Code
UNDARR F
UNDSTALAB F
UNSUPPTYPE |
VARINCEQV F
ZERLENSTR E

Undimensioned array or statement function definition out of order

Either a dtatement function definition was found among executable
satements or an assignment datement involving an undimen-
gioned array was found.

Undefined statement  labe

Reference has bheen made to a statement labdl that is not defined in
the program unit.

CDD description specifies an unsupported data type.

The Common Data Dictionary description for a structure item has
attempted to use a data type that is not supported by FORTRAN.

The FORTRAN compiler makes the data type accessible by declar-
ing it a an inner dructure contaning a sngle CHARACTER
%FILL fidd with an appropriate length. Change the data type to
one that is supported by FORTRAN or use the FORTRAN built-in
functions to manipulate the contents of the field.

Vaidble inconsistently equivalenced to itsalf

EQUIVALENCE daements specify incondstent relationships be-
tween variables or array elements. Example:

EQUIVALENCE (A{1) A(2))
Zero-iength sring

The length specified for a character, Hollerith, hexadecima, octd,
or Radix-50 constant must not be zero.

E.1.2 Compiler-Fatal Diagnostic Messages

Conditions can be encountered of such severity that compilation must be terminated at
once. These conditions are, caused by hardware errors, software errors, and errors that
require changing the FORTRAN command. Printed messages have the form:

FORT-F-error name, error message
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The first line of the message contains the appropriate file specification or keyword involved
in the error. The operating system supplies’ more specific information about the error
whenever possible. For example, a file read error might produce the following error mes-
sage:

LFORT-F-READERN: error readind _DBAO:[SMITHIMAIN,FOR3

-RMS-W-RTB, 512 prterecord topg bis TOr user‘s buffer
-FORT-F-ABORT, abort

Table E-Z lists the diagnostic messages that report the occurrence of such compiler-fatal
errors. Because the exact content of the message depends upon the individual problem,
only the first line of the message is provided here. Also, “file-spec” represents placement of
the actua file specification in the message, and “keyword-value’ represents the specific
keyword value.

Table E-Z: Compiler-Fatal Diagnostic Messages

1/0 Errors

FORT-F-OPENIN, eror opening “filespec” as input
FORT-F-NOSOUFILE, no source file specified

FORT-F-OPENOUT, eror opening “file-spec” as output
FORT-F-READERR, error reading “file-spec’

FORT-F-WRITEERR, eror writing “file-gpec”

FORT-F-CLOSEIN, eror closng “filespec” as input
FORT-F-CLOSEOUT, eror closng “fileespec” as output

Command Qualifier Messages

FORT-FVALERR, specified value is out of legd range
FORT-F-BADVALUE, “keyword-value’ is an invaid keyword value
FORT-FSUBNOTALL, subquaifier not alowed with negated qudifier
Compiler Internal Logic Error

FORT-F-BUGCHECK, internd condgtency failure

If you receive the compiler interna logic error, FORT-F-BUGCHECK, you should report
both the error and the circumstance in which it occurred to DIGITAL by means of a
Software Performance Report (SPR).

E.1.3 Compiler limits

There are limits to the size and complexity of a single VAX FORTRAN program unit.
There are aso limits on the complexity of FORTRAN statements. Table E-3 describes
some of these limits.
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Table E-3: Compiler Limits

Language Element Limit
Structure nesting 20
DO and block IF statement nesting (combined) 20
Actual number of arguments per CALL or function reference 255
Named common blocks 250
Format group nesting 8
Labels in computed or assigned GO TO list 500
Parentheses nesting in expressions 40
INCLUDE file nesting 10
Continuation lines 99
FORTRAN source line length 132 characters
Symbolic name length 31 characters
constants
Character, Hollerith 2000 characters
Radix-50 12 characters
Array  dimensions 1
Number of names in a NAMELIST group 250

The amount of data storage, the size of arrays, and the total size of executable programs are
limited only by the arnount of process virtual address space available, as determined at
VAX/VMS system generation.

E.2 Run-Time Diagnostic Messages

Errors that occur during execution of your FORTRAN program are reported by diagnostic
messages from the Run-Time Library. These messages may result from hardware condi-
tions, file system errors, errors detected by RMS, errors that occur during transfer of data
between the program and an interna record, computations that cause overflow or under-
flow, incorrect cals to the Run-Time Library, problems in array descriptions, and condi-
tions detected by the operating system. Refer to the VAX/VMS Run-Time Library
Routines Reference Manual for more information.

E.2.1 Run-Time Library Diagnostic Message Presentation

Run-Time Library diagnostic messages are usually sent either to your termina (interactive
mode) or to the log file (batch mode).
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E.2.2 Run-Time library Diagnostic Messages
Descriptions of Run-Time Library diagnostic messages can be found in Table E-4.

Table E-4 lists each Run-Time diagnostic message in alphabetical order according to its
unique 6- to g-character name. For organizational purposes, the message prefixes FORS,
SS$, and MTH$ ae not shown in this table (Note Refer to Table 181 for a presentation
of the messages in order of their eror numbers)

Table E-4: Run-Time Diagnostic M essages

Condition Err
Symbol NO Sev Message Text

ADJARRDIM 93 F,C adjusable aray dimension error

Upon entry to a subprogram, the evaluation of di-
mensioning informetion detected an array in which:

« An upper-dimension bound was less than a lower-
dimension bound.

« The dimensions imply an aray that exceeds the
addressable  memory.

ATTACCNON 36 F attemnpt to access non-existent record
One of the following conditions occurred:

*» An attempt was made to READ, FIND, or DE-
LETE a nonexigent record from a redive organi-
zaion file usng direct access.

« An attempt was made to access beyond the end of
the file with a direct access READ or FIND to a
sequential - organization  file.

o An attempt was made to read g nonexisent record
from an indexed organization file with a keyed ac-
cess READ datement.

BACERR 23 F BACKSPACE error
One of the following conditions occurred:
¢ The file was not a sequentid organization file

« The file was not opened for sequentiad access. (A
unit opened for append access may not be back-
gpaced until a REWIND statement is executed for

that unit.)

« RMS detected an eror condition during execution
of a BACKSPACE datement.
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Table E-4 (Cont.):

Run-Time Diagnostic M essages

Condition
Symbol

Err
NO

SW

Message Text

CLOERR

DELERR

DUPFILSPE

ENDDURREA
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CLOSE error

An error condition was detected by RMS during exe-
cution of a CLOSE statement.

DELETE error
One of the following conditions occurred:

. On a direct access DELETE, the file did not have
relative  organization.

« On a current record DELETE, the file did not
have relative or indexed organization, or the file
was opened for direct access.

.« RMS detected an error condition during execution
of a DELETE statement.

duplicate file specifications

Multiple attempts were made to specify file s.irib-
utes without an intervening close operation. One of
the following conditions occurred:

. A DEFINE FILE was followed by DEFINE FILE.

. A DEFINE FILE was followed by an OPEN state-
ment.

« A CALL ASSIGN gr CALL FDBSET was followed
by an OPEN statement.

end-of-file during read
One of the following conditions occurred:

. An RMS end-of-file condition was encountered
during execution of a READ statement that did
not contain an END, ERR, or IOSTAT specifica
tion.

. An end-of-file record written by the ENDFILE
statement was encountered during execution of a
READ statement that did not contain an END,
ERR, or IOSTAT specification.

. An attempt was made to read past the end of an
internal file character string or array during execu-
tion of a READ statement that did not contain an
END, ERR, or IOSTAT specification.
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Table E-4 (Cont.): Run-Time Diagnostic Messages

Condition Err

Symbol No Sev Message Text

FLTDIV 73 F.C arithmetic trap, zero divide
During a floating-point or decimd arithmetic opera
tion, an atempt was made to divide by 0.0. If float-
ing, the result of the operation was st to the reserved
operand, -0. If decimd, the result of the operation is
unpredictable.

FLTDIV-F 73 F,.C arithmetic fault, zero divide
During a floating-point arithmetic operation, an at-
tempt was made to divide by zero.

FLTOVF 72 F.C arithmetic trap, floating overflow
During an arithmetic operation a floating-point value
exceeded the largest representable value for that data
type. The result of the operation was set to the re-
served operand, -O.

FLTOVF-F 12 F.C aithmetic fault, floating overflow
During an arithmetic operation, a floating-point
vdue exceeded the largest representeble vaue for
that data type.

FLTUND 74 F,C arithmetic trap, floating underflow
During an arithmetic operation a floating-point value
became less than the smallest representable value for
that déta type and was replaced with a vaue of zero.

FLTUND-F 74 F.C arithmetic fault, floating overflow
During an aithmetic operation a floaing-point value
became less than the smallest representable value for
that data type.

FORVARMIS 61 F.C format/variabletype  mismatch
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An atempt was made either to read or write a red
variable with an integer field descriptor (I or L), or to
read or write an integer or logica varigble with a red
fied descriptor (D, E, F, or G). If execution contin-
ued, the following actions occurred:

. IflorL, convet asif INTEGER+4,
. IfD,E F or G, convat asif REAL=#4.
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Table E-4 (Cont): Run-Time Diagnostic Messages

Condition Err
Symbol NO Sev Message Text
ENDFILERR 33 F ENDFILE error
One of the following conditions occurred:
The file was not a sequential organization file with
variable-length  records.
. The file was not opened for sequential or append
access.
An unformatted file did not contain segmented re-
cords.
. RMS detected an error during execution of an
ENDFILE statement.
ERRDURREA 39 F error during read
RMS detected an error condition during execution of
a READ statement.
ERRDURWRI 38 F error during write
RMS detected an error condition during execution of
a WRITE statement.
FILNAMSPE 43 F file name specification error
A file-naine specification given to OPEN, INQUIRE,
or CALL ASSIGN was not acceptable to RMS.
FILNOTFOU 29 F file not found
A file with the specified name could not be found
during an open operation.
FINERR 67 F FIND error
RMS detected an error condition during execution of
a FIND statement.
FLOOVEMAT 88 F.C floating overflow in math library
A floating overflow condition was detected-during ex-
ecution of a math library procedure. The result re-
turned was the reserved operand, -O.
FLOUNDMAT 89 F.C floating under{low in math library

A floating underflow condition was detected during
execution of a math library procedure. The result re-
turned was zero.
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Table E-4 (Cont.):

Run-Time Diagnostic Messages

Message Text

Condition Err

Symbol No Sev
INCFILORG 51 F
INCKEYCHG 50 P
INCOPECLO 46 F
INCRECLEN 37 F
198

inconsistent  file organization
One of the following conditions occurred:

« The file organization specified in an OPEN state-
ment did not match the organization of the exist-
ing file.

« The file organization of the existing file was incon-
sistent with the specified access mode; that is, di-
rect access was specified with an indexed organiza-
tion file, or keyed access was specified with a se-
quential-or relative organization file.

inconsistent key change or duplicate key

A WRITE or REWRITE to an indexed organization
file caused a key field to change or be duplicated.
This condition was not alowed by the attributes of
the file, as established when the file was created.

inconsistent OPEN/CLOSE  parameters

Specifications in an OPEN or CLOSE statement
were inconsistent. Some invalid combinations are:

* READONLY with STATUS= ‘NEW’ or
STATUS="SCRATCH’

s ACCESS='APPEND’ with READONLY,
STATUS="NEW’, or STATUS="SCRATCH"

* DISPOSE="SAVE’, ‘PRINT’, or ‘SUBMIT’
with STATUS="SCRATCH"

* DISPOSE-="DELETE’ with READONLY
inconsistent record length
One of the following conditions occurred:

« An attempt was made to create a new relative,
indexed, or direct access file without specifying a
record length.

« An existing file was opened in which the record
length did not match the record size given in an
OPEN or DEFINE FILE statement.
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Table E-4 (Cont.): Run-Time Diagnostic Messages

Condition Err

Symbol No Sev Message Text

INCRECTYP 44 F inconsistent record type
The RECORDTYPE vadue in an OPEN statement
did not match the record type attribute of the exist-
ing file that was opened.

INFFORLOO 60 F infinite format loop
The format associated with an 1/O statement that
included an 1/0 list had no field descriptors to use in
transferring those values.

INPCONERR 64 F.C input conversion error
During a formatted input operation, an invalid char-
acter was detected in an input field, or the input
value over{lowed the range representable in the input
variable. The value of the variable was set to zero.

INPRECTOO 22 F input record too long
A record was read that exceeded the explicit or the
default record length specified at OPEN (or by the
default OPEN). To read the file, use an OPEN state-
ment with a RECL value of the appropriate size.

INPSTAREQ 67 F input statement requires too much data
An unformatted READ statement attempted to read
more data than existed in the record heing read.

INSVIRMEM 41 F insufficient virtual memory
The FORTRAN Run-Time Library attempted to ex-
ceed its virtual page limit while dynamically allocat-
ing space.

INTDIV 71 F.C arithmetic trap, integer zero divide
During an integer arithmetic operation, an attempt
was made to divide by zero. The result of the opera-
tion was set to the divideiid, which is equivalent to
division by one.

INTOVF 70 FC arithmetic trap, integer overflow
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During an arithmetic gperation, an integer vaue ex-
ceeded byte, word, or longword range. The resuli of
the operation was the correct low-order part.
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Table E-4 (Cod.): Run-Time Diagnostic M essages

Condition
Symbol

Err
NO

Sev

Messsge Text

INVARGFOR

INVARGMA'I

INVKEY SPE

INVLOGUNI

INVREFVAH
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48

8l

49

32

19

F

0

=

invalid argument to FORTRAN Run-Time Library
One of the following conditions occurred:

« An invaid argument was given to a PDP-11 FOR-
TRAN compatibility subroutine such as
ERRSET,

« The FORTRAN compiler passed an invalid coded
argument to the Run-Time Library. This can oc-
cur if the compiler is newer than the Run-Time
Library in use

invaid argument to math library

One of the mathematica procedures detected an in-
valid argument vaue.

invalid key specification

A key specification in an OPEN dtatement or in a
keyed access READ datement wes invdid. For ex-
ample, the key length may have been zero or greeter

than 255 bytes, or the key length may not conform to
the key specification of the exigting file

invaid logica unit number

A logica unit number grester than 99 or less than
zero was used in an I/O gatement.

invaid reference to variable in NAMELIST input

The variable in eror is shown as ‘“varname’’ in the
message text. One of the following conditions oc-
curred:

« The variable was not a membear of the namelist
group.

« An attempt was made to subscript the scdar vari-
able.

« A subscript of the array variable was out-of-
bounds.

« There were too many or too few subscripts for the
variable,
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