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a7\ Q.

o A :
ANTWENTN lnZandewanada (The Statistical Forecast)
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QQﬂBunLnuwsaunﬁn naﬂeniunanﬂuawawauﬂa161unaanﬂ1ussawmualnaa
ﬂﬂuﬂuaﬂﬂuﬂmiﬁﬂun11ﬂﬁsuﬂmﬂ11 (Standard error of estimate) uiﬂuuu fia
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1
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- d e emBummanaiasniaiuiiadeudaeiaan t
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fa et mEsLe
L £ @8 aswwieawithidase (Degree of freedom)

=

n17n18n11wﬂ1uﬂua1na1m1ﬁ1un11ﬂ1 vimiN1T (Standard error of
estimate) unﬂuaﬂnﬁﬂavnaqunwtnﬂnun11nw1M
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1. gﬂununmm'mmmmLﬁan'nuﬁaqm':ﬁ-ssnm\m (Constant Demand)
4' O -« 4

LUALTNANARINITNTEALA = 8,370 (1) 18 ‘

d’ = a © 0000000000060 06000006000060000000600606060060060060 (4‘)

i 2
g(d—a) ® 0 O O 0P 0O P8O OO P OO PSP O PO S Seee SO eDN (5)
7

uazae o E
Taen1mn first partial derivative of E tnauiu a 3¢ 1@

d,za ®e0cccss e © 9000000000000 00000000000000000000 (6)

Tosn

AMANNAWAIANIATS ™M  (Standard error)
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d i = E
Tazh a, b, u uae v 1iuAad
‘li"x%'ﬁwﬁoﬁaﬁaaﬁzgmﬂﬁ

E=0d-d) * =8 - a- bt - ucos2t/N - vsin2fit/N) >
Taal#35 Partial derivative iilaufiy a, b, u war v atla

n+1

a =d - ¥b=4d- bt

3

7d cos 2Mt/N - Zdt + dft + (¥ d sin 20t/N) (Tt sin2Tt/N)2/n

n/12(7 - n ° ) + (Bt sin 2Mt/N) ° % 2/n
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1110
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1170
1180
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1200
1210
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1230
1240
1250
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1270
1280
1290
1300
1310
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1330
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1350
1360
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1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
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PRINT CHR$(12): SCREEN 0,0,0

COLOR 7

FOR X=2 TO 14 STEP 2 : FOR Y=7 TO 73 STEP 2
LOCATE X,Y:PRINT "#"

NEXT Y,

FOR Y=7 TO 73 STEP 66 : FOR X=2 TO 14

1,4

X

LOCATE X,Y:PRINT "#"

LOCATE
NEXT 1
B$=" T
FOR I=1
LOCATE
NEXT 1
cs="

FOR 1I=1
LOCATE
NEXT I

D$="C O D E .
FOR 1=1 TO 70

T HE STATISTICAL FORECAST "
TO 70

4,8:PRINT LEFT$(AS,I)

HIS

TO 70

PROGRAM WAS DPEVELOPED B Y, =

6,8:PRINT LEFT$(B$,I)

TO 70

MR. WITTAYA GATEMUT -

8,8:PRINT LEFT$(C$,I)

B7158¢6.9 EELE/CTRICAL OF DEPT

LOCATE 10,8:PRINT LEFT$(D$,I)

NEXT I
E$="

FOR I=1 TO 70

ENT

R: ¥ AMOUNT O F DATA E

LOCATE 12,8:PRINT LEFT$(E$,1)

NEXT I

LOCATE 12,50:PRINT ;

INPUT T
Fs="

FOR I=1 TO 50

DA
ENT

RY NEW DATA i

LOCATE 12,8:PRINT LEFT$(F$,I1)

NEXT I

DIM AA(TDA),A(TDA%*2),MA(TDA%2),MB(TDA),MC(TDA),MD(TDA)
DIM ME(25) ,MF(25),MH(25),PID(TDA%2)

FOR I = 1 TO TDA

'READ MA(I)

LOCATE 12,40:PRINT " Y

LOCATE 12,40:PRINT I ;:INPUT MA(I)

NEXT I

FOR 1 = 1 TO TDA

A(I) = MA(I):AA(I)=MA(I)

NEXT I

PRINT CHR$(12):SCREEN 0,0,0:COLOR 7,1,4

LOCATE 1,18:PRINT "PLASE SELEC MODE":PRINT;

LOCATE 2,18:PRINT "S$¥ XXXk kXXX XXXk kx kR Rk kAR RRRRRKERREERERLEERRKKKX"
LOCATE 3,18:PRINT "% MENU X"
LOCATE 4,18:PRINT "% L
LOCATE 5,18:PRINT "% THE PLANNING PRODUCTION AND CONTROL "
LOCATE 6,18:PRINT "* ¥ ¥ XXXt sttt itk Rk kk kxR rogx”
LOCATE 7,18:PRINT "1. MODE CONSTANT COMMAND"

LOCATE 8,18:PRINT "2. MODE SLOPE DEMAND"

LOCATE 9,18:PRINT "3. MODE CYCLE DEMAND"

LOCATE 10,18:PRINT "4. MODE CYCLE & SLOPE DEMAND"

LOCATE 11,18:PRINT "5. ENTER NEW DATA"

LOCATE 12,18:PRINT "6. QUIT"

LOCATE 15,18:PRINT " i

LOCATE 16,18:PRINT "PRESS KEY SELECT MODE 1 2 3 4 OR 5";

LOCATE 16,53:LINE INPUT MSO$:MSO=VAL(MSO0$)

LOCATE 15,53:PRINT " o

IF MSO = 5 THEN 5440

IF MSO = 6 THEN END

IF MSO>0 AND MSO<5 THEN PLAY"CEGB":GOTO 1650

GOSUB 2090:GOTO 1570

LOCATE
LOCATE
LOCATE
LOCATE
LOCATE
LOCATE

13,18:
14,18:
16,18:
16,18:
16,51:
16,51:

PRINT "7. MONITOR"

PRINT "8. PAPER" 4

PRINT ) &
PRINT "PLASE KEY SELEC TERMINAL 7 OR 8";

LINE INPUT SS$:SS=VAL(SS$)

PRINT" "




1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1830
1940
1950
1955
1956
1957
1958
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
22170
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370

IF SS=7 OR SS=8 THEN PLAY"CEGB" :GOTO 1750
GOSUB 2090:GOTO 1670

DATA 72,83,92,107,114,129,91,108,116,79,92,93
PRINT CHR$(12); :NSO = MSO

$S=SS-6

ON SS GOSUB 1770,4360

ON MSO GOSUB 2230 ,2380 ,2660 ,2930

LOCATE 23,5:PRINT "

LOCATE 24,5:PRINT " SEC DEMAND IN 12 NEXT MOUNT YES OR NO";
LINE INPUT " ";Y$

IF Y$ = "Y" OR Y$ = "y" THEN PLAY "CEGB":GOTO 2160

IF Y$ = "N" OR Y$ = "n" THEN PLAY "CEGB":GOTO 1840

GOSUB 2090:GOTO 178

LOCATE 23,5:PRINT " "
LOCATE 24,5:PRINT " DO YOU WANT GRAPHS YES OR NO":

LINE INPUT " ";Y$

IF Y$ = "Y" OR Y$ = "y" THEN PLAY "CEGB":GOTO 1955

IF Y$ = "N" OR Y$ = "n" THEN GOTO 1440

GOSUB 2090:GOTO 1840

LOCATE 23,5:PRINT " !
LOCATE 24,5:PRINT " DO YOU WANT GRAPHS YES OR NO";

LINE INPUT " ";Y$

IF Y$ = "Y" OR Y$ =
IF Y$ = "N" OR Y$ =
GOSUB 2090:GOTO 1900
CLS

SCREEN 1

SCREEN 2

SCREEN 1

ON MSO GOSUB 2000,4090,4140,4200

LOCATE 24,5:PRINT"PRESS KEY RETURN TO MENU";

LINE INPUT " ";M$

PLAY "CEGB":GOTO 1440

FOR J = 1| TO TDA-1

FOR I = 1 TO TDA-1

IF A(I) < A(I+1) THEN 2040 ELSE SWAP A(I),A(I+1)

IF AA(I) < AA(I+1) THEN 2040 ELSE SWAP AA(I),AA(I+1)
NEXT 1,J

IF AA(TDA)>A(TDA%2) THEN AA=AA(TDA) ELSE AA=A(TDAX2)
IF AA(1)<A(1) THEN R=AA-AA(1) ELSE  R=AA-A(1)

GOTO 3940 .

PRINT CHR$(12);

FOR I = 1000 TO 540 STEP -10

"y" THEN PLAY "CEGB":GOTO 1960
"n" THEN PLAY "CEGB":GOTO 1440

SOUND I,.5

NEXT I

FOR I = 540 TO 1000 STEP 10
SOUND I1,.5

NEXT I

RETURN

PRINT CHR$(12)
PRINT TAB(20);"DEMAND"

PRINT;" "

PRINT;" t a’ t d’ py
PRINT:" *

ON MSO GOSUB 3510 ,3560,3610,3680

GOTO 1840

PRINT CHR$(12)

PRINT TAB(5);"1. MODE CONSTANT DEMAND "

PRINT " ®

PRINT;" t d d’ d-d'~2 "

PRINT;" "

GOSUB 3230:PED =INT( SMD / TDA ):SDD = 0:SID = 0

FOR I = 1 TO TDA :PID = MA(I):PDD = (PID - PED)"2
PRINT USING"#######.44";1,PID;PED;PDD

SDD = SDD + PDD :NEXT I :SID = PED % TDA : PRINT:
PRINT USING"#####4##.2#" ;SMT;SMD;SID;SDD

PRINT 5% .=

PSA =SQR ( SDD / ( TDA - 1) )

PRINT TAB(5);"STANDARD ERROR = "iPSA," d = ";PED
RETURN

REM
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2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
27170
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090

PRINT CHR$(12);
PRINT TAB(5);"2. MODE SLOPE DEMAND":PRINT;

PRINT ;" t d k h h*2 hk "3
PRINT ;" d’ d-d’'"2"

PRINT;" "

GOSUB 3230 :GOSUB 3290

ED = SMD / TDA

EB ( TDA % SHK - SMH % SMK ) / ( TDA % SHH - ( SMH"2 ) )

EA = ED - (EB % SMT / TDA)
SDD = 0:SID = 0
FOR I = 1 TO TDA : LMA = MA(I)

REM

PID = EA + EB *# I :SID = SID + PID

PDD = (LMA - PID )"2 :SDD = SDD + PDD

OMK = MB(I) :OMH = MC(I) :OHH = MD(I) :OHK = ME(I)
PRINT USING"#######.44";1;LMA;OMK;OMH;OHH;OHK;PID;PDD

NEXT I
PRINT;" "
PRINT USING"#######.##";SMT;SMD;SMK;SMH; SHH;SHK;SID;SDD

PRINT;"

PRINT:" a ="jEA," b =";EB
PRINT;" "

PRINT;"EQU d’ = “;BA;™ ¥ “FEB)L"
PRINT;" "

PSA =SQR(SDD / (TDA - 2) )

PRINT TAB(5);"STANDARD EROR ";PSA

RETURN

REM

PRINT CHR$(12);

PRINT TAB(5);:;"3. MODE CYCLE DEMAND"

PRINT;" t d gin cos d sin d cos ";
PRINT;" d? d-d'"2"

PRINT;" H

GOSUB 3230 :GOSUB 3380

SDD = 0 :SID = 0 :EA = SMD / TDA :EB = TDA / 2

EU = SDC / EB : EV = SDS / EB

FOR I = 1 TO TDA

LMA = MA(I) :DEG =(360 % 3.141592654%# % I) /( TDA * 180 )
PID = EA + EU * COS(DEG) + EV % SIN(DEG)

SID = SID + PID :PDD =( LMA - PID )~2 :SDD = SDD + PDD
0SI = MB(I) :0CO = MC(I) :0DS = MD (I) :0DC = ME(I)
PRINT USING"######4%.4#4";1;LMA;OSI;OCO;0DS;0ODC;PID;PDD
NEXT I

PRINT;" "

PRINT USING"####4##.44" ;SMT;SMD;SSI;SCS;SDS;SDC;SID;SDD
PRINT;" "

PSA = SQR ( SDD / ( TDA - 3 ) )

PRINT;" "

PRINT "a =";EA,TAB(25);" b =";EB

PRINT;"u =";EU;TAB(25);" v =";EV

PRINT;"EQU d’ = ";EA;"+(";EU;"cos(2pi t/N))+(";EV;"SIN(2pi t/N))"
PRINT "STANDARD ERROR ";PSA

PRINT;" "

RETURN

REM

PRINT CHR$(12);

PRINT TAB(5);"4. MODE SLOPE AND CYCLE DEMAND "

PRINT;" "

PRINT;" t d dt d sin d cos t sin "3
PRINT;" a’ d-d’'"2"

PRINT:;" "

GOSUB 3230 :GOSUB 3380 :GOSUB 3460

SDD = 0 :SID = O :EA = SMD / TDA :EB = TDA / 2 :EV = 2 / TDA
UB =( SDC - SDT ) + ( EA % SMT ) + ( SDS % STS % EV )

LB =( TDA 7/ 12 ) % ( 7 - TDA"2 ) +(( STS"2 ) * EV)

QB = UB / LB :QA = EA - ( QB ¥ SMT / TDA )

QU = (SpC'- (EB ¥ QB) ) / EB

QV = (SDS - ( QB ¥ STS ) ) /EB

FOR I = 1 TO TDA

LMA = MA(I) :DEG = (360 % 3.141592654#% % I)/( TDA % 180 )
PID = QA + (QB * I) + (QU % COS(DEG)) +(QV * SIN(DEG))
SID =

SID + PID :PDD = (LMA -PID )"2 :SDD = SDD +PDD

126



127

3100 ODT MH(I) :0S1I MB(I) :0CO MC(I)

3110 oDC ME(I) :0TS = MF(I) :0DS MD(I)

3120 PRINT USING"#####4#.4#4";1;LMA;ODT;0ODS;ODC;OTS;P1D;PDD
3130 NEXT I

3140 PRINT USING"#####4#.#4" ;SMT;SMD;SDT;SDS;SDC;STS;SID;SDD
3150 PRINT;" "

3160 PRINT "a =";QA,TAB(25);" b =";QB

3170 PRINT:"u =":QU:TAB(25):" v =":QV

3180 PRINT "EQU d’=";QA;"+(";QB;"t)+(";QU;"cos(2pit/N))+(";QV;"sin(2pit/";
3190 PRINT "N))"

3200 PSA = SQR(SDD / (TDA - 4))

3210 PRINT "STANDARD EROR ";PSA

3220 RETURN

3230 REM

3240 SMD = 0 :SMT = 0

3250 FOR I = 1 TO TDA :LMA = MA(I) :SMD = SMD + LMA
3260 SMT = SMT + I

3270 NEXT I :RETURN

3280 REM

3290 SMK = 0 :SMH = 0 :SHH = 0 :SHK = 0

3300 DR = SMD / TDA

3310 FOR I = 1 TO TDA :LMA = MA(I)

3320 OMK = LMA - DR :MB(I) = OMK :SMK = SMK + OMK
3330 OMH = I - (TDA/2) :MC(I) = OMH :SMH =SMH +OMH
3340 OHH = OMH"2 :MD(I) = OHH :SHH = SHH + OHH
3350 OHK = OMH % OMK :ME(I) = OHK :SHK = SHK + OHK
3360 NEXT I :RETURN

3370 REM

3380 SSI = 0 :SCO = 0 :SDS ='0/:SDC = 0

3390 FOR I = 1 TO TDA :LMA = MA(I) :DEG =( 30 * 3.14159265#/180)*I
3400 OSI = SIN(DEG) :MB(I) = OSI :SSI = SSI +0SI
3410 OCO = COS(DEG) :MC(I) = OCO :SCO = SCO +0CO
3420 ODS = LMA % OSI :MD(I) = ODS :SDS = SDS + ODS
3430 ODC = LMA % OCO :ME(I) = ODC :SDC = SDC + ODC

3440 NEXT I : RETURN

3450 REM

3460 STS = 0 :SDT = O

3470 FOR I = 1 TO TDA : LMA = MA(I):DEG =( 2% 3.141592654% * 1 ) / TDA
3480 OTS = I ¥ SIN(DEG) :MF(I) = OTS :STS= STS +OTS
3490 ODT = LMA % I :MH(IJ “=—ODT :SDT =—SDT #+ ODT
3500 NEXT I :RETURN

3510 REM

3520 FOR I = 1 TO TDA :DI = I + TDA

3530 PRINT USING"#######";1;PED,DI,PED

3540 NEXT I :RETURN

3550 REM

3560 FOR I = 1 TO TDA :DI = I + TDA )
3570 PID = INT(EA + EB¥I) :PED = INT(EA + EB%*DI)
3580 PRINT USING"######4";1;PID;DI;PED

3590 NEXT I :RETURN

3600 REM

3610 FOR I = 1 TO TDA :DI = I + TDA 2

3620 DEG = (2%¥3.141592654#%I)/TDA :DGG = (2%3.141592654#%D1)/TDA
3630 PCD = EA+EUXCOS(DEG)+EV*SIN(DEG) :PID = INT(PCD)

3640 PLD = EA+EUXCOS(DGG)+EV*SIN(DGG) :PLL = INT(PLD)

3650 PRINT USING"######4";1;PID;DI;PLL
3660 NEXT I :RETURN

3670 REM

3680 FOR I = 1 TO TDA :DI = I + TDA

3690 DEG = (2%3.141592654#%I)/TDA :DGG = (2%3.141592654#%DI)/TDA
3700 PCD = QA + (QB*I)+(QU*COS(DEG)) + (QV*SIN(DEG))

3710 PLD = QA + (QB*DI) + (QU*COS(DGG)) + (QV*SIN(DGG))

3720 PID = INT(PCD) :PLL = INT(PLD)

3730 PRINT USING"#######";I;PID;DI;PLL
3740 NEXT I:RETURN

3750 FOR J = 1 TO TDA-1

3760 FOR I = 1 TO TDA-1

3770 IF AA(I) < AA(I+1) THEN 3790

3780 SWAP AA(I),AA(I+1)

3790 NEXT I,J

3800 FOR J = 1 TO TDA%2-1

3810 FOR I = 1 TO TDA*2-1



3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990
4000
4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
1110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
4370
4380
4390
4400
4410
4420
4430
4440
4450
1460
4470
4480
4490
41500
4510
4520
4530

IF A(I) < A(I+1) THEN 3840

SWAP A(I),A(I+1)

NEXT I,J

IF AA(TDA)>A(TDA*2) THEN AA=AA(TDA) ELSE AA=A(TDA%2)
IF AA(1)<A(1) THEN R=AA-AA(1) ELSE R=AA-A(1)
CLS:KEY OFF:SCREEN 2,,0,0

LINE (30,0)-(30,150)

LINE (30,150)-(630,150)

FOR I=0 TO 24 STEP 2

LOCATE 20, ((I*3)+4):PRINT I;

NEXT

RETURN

KEY OFF

CLS:SCREEN 2,,0,0

LINE (40,0)-(40,150)

LINE (40,150)-(635,150)

FOR I=0 TO TDA

LOCATE 20, ((I*6)+5):PRINT I;

FOR I = 1 TO TDA-1 :J =1 + 1

S1 = 140%(AA-MA(I))/R

S2 = 140%(AA-MA(I+1))/R

LINE (((I%49)+40),(81))-(((J*49)+40),(s82))
NEXT I

S = 140%(AA-PED)/R

LINE (40,S)-(((J%49)+40),S)

RETURN

FOR I = 1 TO TDA%*2

PID(I) = EA + EB%*I

A(I)=PID(I)

NEXT

GOSUB 3750 :GOTO 4260

FOR I = 1 TO TDA%2

DEG = (2%3.141592654#%1)/TDA

PID(I) = EA+EU*COS(DEG)+EV*SIN(DEG)
A(I)=PID(I)

NEXT I

GOSUB 3750 :GOTO 4260

FOR I = 1 TO TDA %2

DEG = (2%3.141592654#%1)/TDA

PID(I) = QA + (QB*I)+(QU*COS(DEG)) + (QV*SIN(DEG))
A(I) = PID(I)

NEXT I

GOSUB 3750

FOR I = 1 TO TDA%¥2-1:J = I + 1

S1 = 140%(AA-MA(I))/R
S2 = 140%(AA-MA(J))/R
S3 = 140%(AA-PID(I))/R
S4 = 140%(AA-PID(J))/R

IF I>=TDA THEN 4330

LINE (((I%¥25)+34),(S1))~(
LINE (((1%25)+34),(S3))-(
NEXT I

RETURN

ON MSO GOSUB 4370 ,4540 ,4800 ,5100

LPRINT TAB(5);"1. MODE CONSTANT DEMAND "

LPRINT;" "

LPRINT;" t d d’ d-d’'~2 "
LPRINT;" "

GOSUB 3230:PED =INT( SMD / TDA ):SDD = 0:SID = 0
FOR I = 1 TO TDA :PID = MA(I):PDD = (PID - PED)"2
LPRINT USING"#####4##.44";1I,PID;PED;PDD

SDD = SDD + PDD

LPRINT:NEXT I :SID = PED % TDA : LPRINT;

LPRINT USING"####4#4#4#.4#4";SMT;SMD;SID;SDD

LPRINT ;" "

PSA =SQR ( SDD / ( TDA - 1) ) :

LPRINT TAB(5);"STANDARD EROR = ";PSA," d = ";PED
LPRINT:LPRINT

FOR I = 1 TO TDA :DI = I + TDA

LPRINT USING"######4";1;PED,DI,PED .

LPRINT : NEXT I :GOTO 1440

((J%25)+34),(S2))
((J*25)+34),(84))
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4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4770
4780
1790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250

LPRINT TAB(5);"2., MODE SLOPE DEMAND":LPRINT;

LPRINT ;" t d k h h"2 hk "
LPRINT ;" a’ d-d’"2"

LPRINT;" "

GOSUB 3230 :GOSUB 3290

ED = SMD / TDA

EB = ( TDA % SHK - SMH % SMK ) / ( TDA % SHH - ( SMH"2 ) )
EA = ED - (EB ¥ SMT / TDA)

SDD = 0:SID = 0

FOR I = 1 TO TDA : LMA = MA(I)

PID = EA 4 EB * I :SID = SID + PID

PDD = (LMA - PID )"2 :SDD = SDD + PDD

OMK = MB(I) :OMH = MC(I) :OHH = MD(I) :OHK = ME(I)

LPRINT USING"#####4#.44" ;1 ;LMA;OMK;OMH;OHH;OHK;PID;PDD
LPRINT:NEXT I

LPRINT

LPRINT USING"######44%. 44" ;SMT;SMD;SMK;SMH;SHH;SHK;SID;SDD
LPRINT

LPRINT;" a =";EA," b =";EB:LPRINT

LPRINT:"d’ = ";EA;" + ";EB;"t":LPRINT

PSA =SQR(SDD / (TDA - 2) ): LPRINT

LPRINT TAB(5);"STANDARD EROR ";PSA : LPRINT

FOR I = 1 TO TDA :DI = I%ZIDA

PID = INT(EA + EB%I) :PED = INT(EA + EB%*DI)

LPRINT USING"######4";I;PID;DI;PED

LPRINT:NEXT I :GOTO 1440

LPRINT TAB(5);:;"3. MODE CYCLE DEMAND"

LPRINT;" t d sin cos d sin d cos";
LPRINT;" 4’ d-d’'"2"
LPRINT;" "

GOSUB 3230 :GOSUB 3380
SDD = 0 :SID = O :EA = SMD / TDA :EB = TDA / 2
EU = SDC / EB : EV = SDS / EB

FOR I = 1 TO TDA

LMA = MA(I) :DEG =(360 * 3.141592654# % I) /( TDA % 180 )
PID = EA + EU * COS(DEG) + EV * SIN(DEG)

SID = SID + PID :PDD =( LMA - PID )“2 :SDD = SDD + PDD
0SI = MB(I) :0CO = MC(I) :0DS = MD (I) :0DC = ME(I)

LPRINT USING"#####44.44";I;LMA;0SI;0C0O;0DS;0DC;PID;PDD
LPRINT:NEXT I

LPRINT }

LPRINT USING"#######. 44" ;SMT;SMD;SSI;SCS;8DS;SDC;SID;SDD
LPRINT;" " ’

PSA = SQR ( SDD / ( TDA - 3 ) )

LPRINT;" "

LPRINT "a =";EA,TAB(15);" b =" EB

LPRINT;"u =";EU;TAB(15);" v =";EV

LPRINT;"d’ = ";EA;"+(";EU;"cos(2pi t/N))+(";EV;"SIN(2pi t/N))"
LPRINT "STANDARD ERROR ";PSA
LPRINT

FOR I = 1 TO TDA :DI = I + TDA

DEG = (2%3.141592654#%I)/TDA :DGG = (2%3.141592654#%DI)/TDA
PCD = EA+EU*COS(DEG)+EVX*SIN(DEG) :PID = INT(PCD)
PLD = EA+EU*COS(DGG)+EV*SIN(DGG) :PLL = INT(PLD)

LPRINT USING"#######";I1,PID;DI;PLL
LPRINT:NEXT I :GOTO 1440
LPRINT TAB(5);"4. MODE SLOPE AND CYCLE DEMAND "

LPRINT;" "

LPRINT;" ; A d dt d sin d cos £ sin "
LPRINT;" a’ d-4’'~2"

LPRINT;" "

GOSUB 3230 :GOSUB 3380 :GOSUB 3460

SDD = 0 :SID = O :EA = SMD / TDA :EB = TDA / 2 :EV = 2 / TDA
UB =( SDC - SDT ) + ( EA % SMT ) + ( SDS % STS ¥ EV )

LB =( TDA / 12 ) * ( 7 - TDA"2 ) +(( STS"2 ) * EV)

QB = UB / LB :QA = EA - ( QB % SMT / TDA )

QU = (SDC - (EB ¥ QB) ) / EB

QV = (SDS - ( QB % STS ) ) /EB

FOR I = 1 TO TDA

LMA = MA(I) :DEG = (360 % 3.141592654% * I)/( TDA % 180 )
PID = QA + (QB % I) + (QU % COS(DEG)) +(QV * SIN(DEG))
SID = SID + PID :PDD = (LMA -PID )"“2 :SDD = SDD +PDD
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5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
51410
5420
5430
5440
5450
5460

ODT = MH(I) :0SI = MB(I) :0CO = MC(I)

ODC = ME(I) :OTS = MF(I) :0DS = MD(I)

LPRINT USING"#######.44";1;LMA;ODT;ODS;O0DC;OTS;PID;PDD
LPRINT:NEXT I

LPRINT USING"######4#.44";SMT;SMD;SDT;SDS;SDC;STS;SID;SDD
LPRINT;" "

LPRINT "a =";QA,TAB(15);" b =";QB

LPRINT;"u =";QU;TAB(15);" v =";QV

LPRINT "d’=";QA;"+(";QB;"t)+(";QU;"cos(2pit/N))+(";QV;"sin(2pit/N))"
PSA = SQR(SDD / (TDA - 4))

LPRINT "STANDARD ERROR ";PSA

FOR I = 1 TO TDA :DI = I + TDA

nn

DEG = (2%3.141592654#%I)/TDA :DGG = (2%3.141592654#*DI)/TDA
PCD = QA + (QB¥I)+(QU*COS(DEG)) + (QV¥SIN(DEG))

PLD = QA + (QBXDI) + (QU*COS(DGG)) + (QV*SIN(DGG))

PID = INT(PCD) :PLL = INT(PLD)

LPRINT USING"######";I;PID;DI;PLL
LPRINT:NEXT I:GOTO 1440

PRINT CHR$(12):CLEAR

GOTO 1000

END
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16-20

1. MODE CONSTANT DEMAND

8.00

9.00
10.00
11.00
12.00
13.00
14.00
15.00

120.00

2

d

65.32
136.03
137.717
145.73
148.82
151.96
173.01
184.41
188.04
196.66
210.87
215.11
227.86
240.99
263.03

685.61

STANDARD EROR =

10
11
12
13
14
15

179
179
179
179
179
179
179
179
179
179
179
179
179
1759

179

16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

4’
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00
179.00

2685.00

50.20518

129
179
179
179
179
179
179
179

179
179
179
179

179

d-d’'"2
12923.14
1846.42
1699.91
1106.89
910.83
731.16
35.88
2952%
81.72
311.88
1015.70
1303.93
2387.30
3842.76
7061.04

35287.84
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dl

2. MODE SLOPE DEMAND

t

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

10.00

11.00

12.00

13.00

14.00

15.00

120.00

2

92.40411

92.40411

STANDARD EROR

1

103
114
124
135
146

d

65.32

136.03

137.77

145.73

148.82

151.96

173.01

184.41

188.04

196.66

210.87

215.11

227.86

240.99

263.03

685.61

k

-113.72

-43.01

-41.27

-33.31

-30.22

-27.08

-6.03

54317

9.00

17.62

31.83

36.07

48.82

61.95

83.99

-0.00

+ 10.82957 t
13.72679
16 265
17 276
18 287
19 298
20

308

-6.50

-5.50

-4.50

-3.50

-2.50

-1.50

-0.50

6.50

7.50

7.50

b = 10.82957

h~2

42.25

30.25

20.25

12.256

283.175

hk

739.18

236.56

185.72

116.59

75.55

40.62

3.02 .

2.68

13.50

44.05

111.40

162.31

268.51

402.67

629.92

3032.28

dl

103.23

114.06

124.89

135.72

146.55

157.38

168.21

179.04

189.87

200.70

211.53

222.36

233.19

244.02

254.85

2685.61

132

d-d’'"2

1437.45
482.54
165.82
100.15

5.14
29.39
23.03

28.83

2449.52



10
11
12
13
14
15

157
168
179
189
200
211
222
233
244
254

21
22
23
24
25
26
27
28
29

30

3. MODE CYCLE DEMAND
t

1.00

2.00

3.00

11.00

12.00

13.00

14.00

15.00

120.00

2

d

65.32

136.03

137.77

145.73

148.82

151.96

173.01

184.41

188.04

196.66

210.87

215.11

227.86

240.99

263.03

685.61

319
330
341
352
363
373
384
3956
406
417

sin

0.50

-0.00

-0.50

-0.87

-1.00

-0.87

-0.50

cos

0,87

0.50

-0.00

-0.50

-0.87

-1.00

-0.87

-0.50

0.87

0.50

0.00

0.00

d sin
32.66

117.81
137.177
126.21
74.41
-0.00
-86.50
-159.70
-188.04
-170.31
-105.44
0.00
113.93
208.70

263.03

' 364.52

d cos d’

56.57 240.56

68.01 245.74

-0.00 239.39

-72.87 222.60

-128.88 198.28

-151.96 170.64

-149.83 144.45

-92.20 124.24

0.00 113.50

98.33 114.10

182.62 125.93

215.11 146.94

197.33 173.50

120.50 201.02

0.00 224.74

342.73 2685.61
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d-d'"2

30707.42

12035.53

10325.71

5909.04

2446.60

348.90

815.83

3620.76

5555.72

6815.95

7215.17

4647.40

2955.09

1597 .72

1466.30

96463.14



a

nn

179.0407
u 45.69696
d’' = 179.0407 +( 45.69696 cos(2pi t/N))+( 48.60246 SIN(2pi t/N))

STANDARD ERROR

1
2

10
11
12
13
14

15

240
245
239
222
198
170
144
124
113
114
125
146
173
201
224

b= 7.5
v = 48.60246
89.65822

16 240
17 245
18 239
19 222
20 198
21 170
22 144
23 124
24 113
25 114
26 125
27 146
28 173
29 201
30 224

4. MODE SLOPE AND

t

1.00

d
65.32

136.03
137.77
145.73
148.82
151.96
173.01
184.41

188.04

CYCLE DEMAND

dt

65.32

272.06

413.31

582.92

744.10

911.76

1211.07

1475.28

1692.36

d sin

32.66

117.81

137.717

126.21

74.41

-0.00

-86.50

-1569.70

-188.04

d cos

56.57
68.01
-0.00
~72.87
-128.88
-151.96
-149.83
-92.20

0.00

t sin

0.41

1.49

-1.66

-5.29

-7.59

114.51

204.87

255.00

263.39

235.75

184.00

124.24

73.95

d-d’"2
5315.53

462.94

4501.99

11939.69

13126.96

7020.54

120.71

3620.76

13015.71
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a
u
d
S

10.00

11.00

12.00

13.00

14.00

15.00

120.00

-151.8167
4.339787

196.66

210.87

215.11

227.86

240.99

263.03

2685.61

1966.60

2319.57

2581.32

i

2962.18

3373.86

3945.45

24517.16

b = 41.35717
v = 243.1726

TANDARD ERROR 122

1
2
3

10
11
12
13
14

15

-8
114
204
254
263
235
183
124

73

48

60

208

‘332

472

16
17
18
19
20
21
22
23
24
25
26
217
28
29

30

.9629
612

734
825
8175
883
856
804
744
694
669
681
734
828
952

1093

-170.31
-105.44
0.00
113;93
208.70
263.03

364.52

98.33

182.62

215.11

197.33

120,50

0.00

342.73

=-151.8167 +( 41.35717 t)+( 4.339787 cos(2pit/N))+(

-8.66

-10.94

-11.41

-9.66

-5.69

0.00

-35.28

48.99

60.82

114.54

208.02

332.24

472.88

2685.61

135

21806.01
22615.59
10114.42
393.71
8326.76
44037.30

166318.60

243.1726 sin(2pit/N))



AAEUIMN 9.

]
PRESENT VALUE OF st (mmqyam]}%’zuu)
7% 81 9% Jot 113 12% 14% IS%

Year IS

980
.880
871
- .96l
851

542
933
823
14
805

898
.887
879
.870
.881

853
844
838
.328
.820

2z 33
880 .971
.88l .B43
42 915
824 .889
808 .863

.888 .838 .
871 B13 .
.853 .789 .
837 768 .
820 T4 .

804 709

.788 .701 .

773 .881
758 .681
743 642

728 .823
714 .805
.700 ,587
.886 .570
673 .554

4%
.82
823

.889

SH
S13
A4%4
A75
456

5% 63
552 543
807 .890
864 .B40

T84 747

585 .527
SST 497
530 469
S0S 442
481 417

A58 394
436 371
416 350
.308 331

377 319

B35 .828 817
873 .B5T .B42
816 794 .T72
.763 735 708
.713 .681 .850

666 .830 .506
823 .583 .547
.582 .540 .502
S4H4 500 .460
S08 463 422

AT5 429 388
444 387 .358
415 .368 326
388 .40 .299
202315 275

39282 252

317 270 231 .
208 250 212 .
276 232 .194 .

258 215 .178

809
.820
JI351
.683
621

564
<13
A67
A24
358

350
J19
290
.263

780 810 478

J75

Year 165 18% 203 2I%

1
2
‘3

4 -3552 516 .482

.862 84T .833
743 718 694
.841 .809 579

.826
.683
564
467

5 478 437 402 .388

410 370 .335 319
354 314 279 263
W30S 266 .233 218

".060 .043 .031
*.0S1 .037 .028

024 .018 010

263 226 .194
227 .181 .162

195 182 .135
168 .137 .112
-145 (116 .093
.125..099 .078
.108 .084 .065

093 071 .054
.080 .080 .045
089 .051 .038

.180
149

123
.102

084
089
057

047
.039
032
.027 .017 .012
022 .

009

243
.808
.650
524
423

A1

275

s

179
dH4
116

094
.078
081
049
.040

032
.028
.021

014
005

295

23

184

26%° 285 32% 36%

JH
.830

-.500

397
815

250
.188
® 5y
125
.099

079
062
.050
.039 |
031

025
.020
018

-010
.003

781
610

ATT

373
281
o
178
139
.108
085

088
052
040
.032
025

.019
.015
012
009
007

.002

758
S74
435
329
250

.189
143
.Jos
.082
.082
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