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Construction of the System of transforming the Relationship among
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‘— Construction of the Dictionary System of the

Quantities in the Electromagnetism —
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(Received August 22, 1991)

In order to construct the Quantity Equation Transformation System, the CSG-IMS Data-Base System (Canada) /OS 9

(USA) is used. This system has the interpreter and the useful language for the development of knowledge-base and is

oriented to the Computer Aided Software Engineering. By this software, the Dictionary System of the physical Quantity

in-the Electromagnetism, based on the PRPQ miethod (the method of Processing the Relationship among the Physical

Quantities) is constructed. And the structure and the function of this system, the relations between Units and the

frame of the various electromagnetic theories are discussed in this paper.
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MODULE ofm_ QfUn.iex

NOTE Update_ DBprpq__Q_ Concrete_ Unit_ Expression V.1.1
NOTE (C) COPYRIGHT 1991_6_9, By Mamoru TANIOKA and

Masahiro KAWAI
NOTE QfUn:Concrete Unit FILE V.1.1

NOTE (C) COPYRIGHT 1991_6_9, By Mamoru TANIOKA and

Masahiro KAWAI
NOTE
LOCATE 22,1
PRINT "(C) ofm__QfUn.imo, 1991/6/10, COPYRIGHT By
M.TANIOKA and M.KAWAD
LOCATE 23,1SHELL "date”
INTEGER FQAQnum (100),1,j,t
OPEN 'QfAb" FIND LAST: t=RECORD: FIND FIRST
FOR izl TO t

FQAQuum (1) =QfAb. Q%: LOCATE 24,1

PRINT "QfAb. Q% (read) "FQAQnum(i): FIND NEXT
NEXT i
CLOSE ALL
OPEN "QfUn": FIND FIRST
FOR i=1 TO t

QfUn. Q&=FQAQuum (i): LOCATE 24,21

PRINT "QfUn. Q7 (insert) "QiUn. Q%: INSERT

FIND NEXT
NEXT i
NOTE Variables

TEXT DTEST70 OF 70: TEXT DTEST6 OF 6

TEXT DTEST100 OF 100
TEXT DCA(7,3) OF 6: TEXT DCC(7,6,3) OF 6
TEXT DCC1(7,6,3) OF 20
REAL DCAI(7,3) :REAL DCCI(7,6,3): REAL DCR(7,6,3)
REAL DCCIL(7,6,3),i,1],IK ,IL,IM, IN,10,1P,1Q,1Q1
REAL RTEST, RTESTI, RTEST2
NOTE Notation of generalized Unit

TEXT FU(7) OF 1 FU(1)="m"FUQ)="1FU3)="t"

FUW@)="T"FU(5)="T"FU () ="n"FU (7) ="L"
NOTE UNIT_ Tables
TEXT UNIT(7,3) OF 20
UNIT(1,1)="kg":.UNIT (2,1) ="m":UNIT (3, 1) ="s"
J1)='m

g’

UNIT (4,1)="A" UNIT(5,1)="K" :UNIT(6
UNIT(7,1)="Cd”

UNIT(1,2) ="’ :UNIT(2,2) ="em” :UNIT(3,2)="s"
UNIT (4,2) ="esuA™UNIT (5,2) ="K" :UNIT(6,2) ="mol"
UNIT (7,2)="Cd”

UNIT(1,3)="g’ {UNIT(2,3) ="em” :UNIT(3,3)="s"
UNIT (4,3) ="emuA"UNIT (5,3) ="K" :UNIT (6,3) ="mol”
UNIT (7,3)="Cd”

NOTE QC__Characters
TEXT 0C(20) OF 4
0C{1)="=" :0C(2)="" :0C(3)="/" 0C@)=""
ocE)=[oc6)="1"
NOTE MUL_ Tables
REAL MUL(7,3)
MUL(1,1)=1.0MUL(2,1)=1.0:MUL (3,1)=1.0:MUL (4,1) =10
MUL(5,1)=1.0:MUL{6,1)=1.0:MUL(7,1)=1.0

MUL(1,2)=1.0E+3:MUL(2,2)=1.0E+2MUL(3,2)=1.0
MUL(4,2)=2. 998E+9MUL(5 2)=1.0:MUL(6,2)<1.0
MUL(7,2)=1

MUL(1,3)=1. 0E+3MUL(2 3)=1.0E+2:MUL(3,3)=1.0
MUL(,3)=1. OE 1:MUL(5,3)=1.0:MUL(6,3)=1.0
MUL(7,3)=1

NOTE

OPEN 'QfAb’: OPEN */h3/DBq_ rf98 Test/QfUn' AS AAA

LINK Qfab KEY Q% TO QfUn QfUn. Q%
LINK AAA KEY Q% TO QfUn QfUn. Q%
FIND QfUn KEY Q% FIRST
FOR i=1 TO t
GOSUB QfileAlnput:GOSUB QfileUlnput
LOCATE 24,44: PRINT "QfUn. Q7% (update) "QfUn. QF
UPDATE:GOSUB DimClear:FIND NEXT
NEXT i:CLOSE ALL:LOCATE 23,44:SHELL "date’END
NOTE Qfilelnput
LABEL QfileAlnput
QfUn. BA=QAb. BZ:QUn. B0 H1=QIAD. ERL 51
IF QfAb. Q% (/999 THEN
IK=1: DTEST70=QfAb.-RILF1: GOSUB JIGEN
IF QfAb. C%)=5 THEN
1K=2: DTEST70=QfAb.kKTE3\2 : GOSUB JIGEN
IK=3: DTEST70=QfAb. KT 2A: GOSUB JIGEN
ELSE
1K=2: DTEST70=QfAb. KT : GOSUB JIGEN
ENDIF
ENDIF
IK=1:1}=1:.GOSUB UNITinsert:QfUn. $LRKIEHST =DTEST70
IK=1:1j=2:60SUB UNITinsert:QfUn. B ATCHs =DTEST70
IK=1:1J=3:G0SUB UNITinsert:QfUn.#KJEHm =DTEST70
IK=2:1J=1:G0SUB UNITinsert:QfUn. kLRSI =DTEST70
IK=3:1}=1:60SUB UNITinsert:QfUn. A TEBsSI=DTEST70
IK=2:1}=2:60SUB UNITinsert:QfUn. HKXJLBs =DTEST70
K=315=2:GOSUB UNITinsert:QfUn. B R TBss=DTEST70
IK=2:1J=3:GOSUB UNITinsert:QfUn. X ICBm =DTEST70
IK=3:1}=3:G0SUB UNITinsert:QfUn. K TCBsm=DTEST70
1=2IK=1:IM=2:GOSUB CalcUnit:QfUn. ¥71EHs =RTEST
1J=31K=1:IM=3:COSUB CalcUnit:QfUn. #5t&Hm =RTEST
1J=1IK=2:M=1:GOSUB CalcUnit:QfUn. #EHEBSI <RTEST
1J=11K=3:IM=1:G0SUB CaleUnit:QfUn. Bl & BsSI-RTEST
QfUn. BEHABSIT=QfUn, HEHERSI'QfUn . BAHEBsSI
1=2IK=2:IM=2:GOSUB CaleUnit:QfUn. B5&Bs =RTEST
1J=21K=3:IM=2:GOSUB CaleUnit:QfUn. ¥} EBss -RTEST
QfUn. B3HEBsT =QfUn. B5HEBs "QfUn, B3 EBss
1J=31K=2IM=3:GOSUB CalcUnit:QfUn. #25Bm =RTEST
1J=3IK=3:M=3:GOSUB CalcUnit:QfUn. 85 8Bsm =RTEST
QfUn. B31EBmT =QfUn. B3MEBm "QfUn, B3 8 Bsm
RETURN
NOTE JIGEN
LABEL JIGEN
IN-LENGTH (DTEST?70) :DTEST70=MID$ (DTEST70,2,IN-2) +""
FOR 1I=1 TO 7
IF DTEST70{)™ THEN
IN=LENGTH (DTEST70)IL=SUBSTR ("*”, DTEST70}
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DTEST6=MID$ (DTEST70,2,IL-2)
FOR 1)-1 TO 7
IF LEFT$(DTEST6,1)=FU(I)) THEN
DCA(1J,IK)=DTEST6
IF LENGTH(DTEST6)=1 THEN
DCAI{},IK)=1
ELSE
IQ=LENGTH (DTESTS)
DCAI(1],IK)=REAL (MID$ (DTEST$,3,1Q-2))
ENDIF
ENDIF
NEXT [J
DTEST70=-MID$ (DTEST70,IL+1,IN-IL)
ENDIF
NEXT I
RETURN
NOTE UNITinsert
LABEL UNITinsert
FOR II=1 TO 7
IF DCAI{IL,IK) (/0.0 THEN
DCC1{11, 17, 1K) =UNIT {11, 1))
DCC{ILIJ,IK) =UNIT{I,1})
DCCIL{II,1J,IK) =DCAI(IL, IK)
DCCI(ILI],IK) =DCAI(I,IK)
ENDIF
NEXT II
IF DCC1(4,2,1K) O™ THEN
DCCL(1,2,1K)="g"
DCCIL(1,2,IK) =DCCIL(1,2,IK) +0.5DCCIL (4,2, 1K)
DCCL(2,2,1K) ="em”
DCCIL(2,2,IK)=DCCI (2,2,1K) +1.5'DCCIL (4,2, 1K)
DCC1(3,2,IK)="s"
DCCIL(3,2,1K)=DCCIL (3,2, 1K) -2.0'DCCIL (4,2, IK)
DCC1(4,2,IK)=""DCCIL (4,2,1K)=0.0
ENDIF
IF DCC1(4,3,IK) " THEN
DCCL(1,3,1K)="g"
DCCI1(1,3,IK) =DECI (1,3, 1K) +0.5°DCCIL (4,3, 1K)
DCC1(2,3,1K) ="cm”
DCCIL{(2,3,1K)=DCCIL (2,3, 1K) +0.5DCCIL (¢,3,1K)
DCC1(3,3,IK)="s"
DCCI1(3,3,1K)=DCCH (3,3, 1K) ~1.0°DCCH (4,3, IK)
DCC1(4,3,IK)=""DCCIL (4,3,1K) =0.0
ENDIF:DTEST70=""DTEST100=""
FOR =1 TO 7
IF DCCIQL1,IK) 0.0 THEN
DTEST70=DTEST70+DCC (11,1, IK) +"
+TEXT(DCCI(IL I, IK)) +™
ENDIF
IF DCCIL(ILIJ,IK) 0.0 THEN
DTEST100=DTEST100+DCC1 (L, 1], 1K) +™
+TEXT (DCCIL (1, IJ,IK) ) -+
ENDIF
NEXT II
IF DTEST70{)"" THEN

1Q =LENGTH (DTEST70)
DTEST70 ="["+LEFT$ (DTEST70, 1Q-1) +”
ENDIF
IF DTEST100Q " THEN
1Q1=LENGTH (DTEST100)
DTEST100="["+LEFT$ (DTEST100,1Q1-1) +"1"
ENDIF
RETURN
NOTE CaleUnit
LABEL CalcUnit
RTEST=1.0
FOR II=1 TO 7
IF DCCI{IL,1,IK) )0 THEN
IF DCCI(IL, 1}, 1K) )0 THEN
1Q=DCCI (L, 1], IK)
FOR IL=1 TO IQ
RTEST=RTEST*MUL (II,IM)
NEXT IL
ELSE
1Q=-DCCI({IL, I],IK)
FOR IL=1 TO 1Q
RTEST=RTEST/MUL (11, IM)
NEXT IL
ENDIF
ENDIF
NEXT 1II
RETURN
NOTE DimClear
LABEL DimClear
FOR IIs1 TO 7
FOR IK=1 TO 3
DCA(IL,IK)=""; DCAL(II,IK)=0.0
NOTE DCAL{,IK)="" DCAIl{U,1K)=0.0
FOR IJ=1 TO 6
DCC(IL, 11, IK)="" :DCCI(IL, 1], 1K) =0.0
DCC1 (11,1, IK)=""DCCIL {11,1],1K) 0.0
NEXT IJ
NEXT IK
NEXT 1I
RETURN
NOTE QfileUlnput
LABEL QfileUlnput
QfUn BfZHST = AAA.BATHSI
QfUn. HfVHesu = AAA.HBfiHesu
QfUn. Bfilemu = AAA.EfiHemu
QiUn. BABST = AAA.BUBSE
QfUn. EfiBsSI = AAA.BATBsSI
QfUn. B{ZBesu = AAA.Hf/Besu
QfUn. B{7Bsesu = AAA. BfBsesu
QfUn. BfiBemu = AAA. H47Bemu
QfUn. BfiBsemu = AAA. B4 Bsemu
QfUn. EXRTHm = AAA.BXTCHn
QiUn. BRTTBn = AAA.BXTBn
QfUn. BRTBsm = AAA. B XTCBsm
RETURN





