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Knowledge Representation f or Inspecting
Solutions of Network Problems

Shigeyoshi WATANABE, Mitsuo HYODOU and Masahiro FUKUDA

Faculty of Engineering. Gumma University

Knowledge representation for inspecting solutions of network problems is shown in
this paper. Fhen a network problem is given to a student. he writes a solution
process according to his knowledge of network analysis and algebra. To find mistakes
in his solution process. knowledge about transformation of équations and solution
method of algebraic equations is required in addition to knowleédge of ohm’s law. KVL.
KCL. loop analysis and nod;l analysis. In this paper. knowledge representation by
Hyperware-Prolog which is a dialect of Prolog and is availablé for MCB8000 processors

under CP/M-68K is shown and - usage of the knowledge and problems appeared in the

execution are discussed.
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[define. [[object. filler]. [goal. filler]]] Bg1, HYREH
[apply. [[object. filler]. [instrument. filler]]] :41&1!Cﬁﬁﬂ6-§ﬁﬁ%5}2®lo
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(1) rl1 wo nagareru denryuu wo il to suru. ‘
(2) il ha n&del kara node2 he nagareru to suru.
(3) ¢ wo node2 kara node3 he nagareru denryuu wo i2 to suru.
(4) i3 ha 1 wo node2 kara node3‘he nagareru denryuu to suru.
(5) [r1.c.e] wo loopl to suru.
(6) loopl ni kvl wo mochiiru to exl to naru.
(7) exl e=ri%il+i2/(jxwke).
(8) [1.e] wo loop2 to katei suru. ,
(9) loop2 ni kvl wo tekiyousuru to ex2 j#wklxi3-1/(j*wkec)%i2=0 to naru.
(10)  node2 ni kel wo mochiiru to ex3 to naru. .
(11)  ex3 il=i2+i3.
(12) ex3 wo ex] ni dainyuusuru.
(13) exd e=rl*x(i2+i3)+i2/ (jxwke).
(14) ex2 wo i2 ni tsuite toku to ex5 i2=jkwkl%i3% (jxwke) to naru.
(15) exb5 wo ex4 ni dainyuusuru to ‘
exb e=rlx(j"2%w"2%c*1%i3+i3)+j"2%xw"2%xcxl*i3/ (j*wke) to naru
(186) ex6 wo i3 ni tsuite toku to ex i3=e/(rlxj"2¢w”2%cxl+ri+jxwxl) to naru.
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[[define, [[objeet. [i. [rl. dummy. dummy]]]. [goal. i1]])

[[apply. [[object. loopl]. [instrument.kvl]]. [obtain. [[agent.dummy]. [result. ex1]]]]
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O HRBROER
check_loop (Jb—THS, EFU L, Comment).

looplist (Ju— &S, (/-FES(R) | £Y2M] ).

O HRROER
def_cur (HRFKES~<IV, BFS3~n, /—K1, /= K2, Comment).

current (EFS~V, BBRS~J, /—F1, /—K2).
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def_vol (RES~J, /—K 1, /—K2, Comment).
voltage (_, BES~XHn, /—K1, J—-K2).
O HNRTAOESR
def_loopcur ( =748, »-JEk5<H, H-7R01%F, /-K1, J-K2, Comment ).
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7. HR
Enter Sentence :
--~>Sentence is [rl,wo,nagareru,denryuu,wo,il,to,surul
118! denryuu no muki ga sadamstgute inai
Enter Sentence :
~-~>Sentence is [il,ha,nodel,kars,node2,he,nagareru,to,surul
-=-=>denryuu ga teigi sarets
ok
Enter Sentence :
--->Sentence is [c,wo,node2,kara,node3, he.ncgnreru.denryuu,wo.12 to,surul
--->denryuu ga teigi sareta
ok
Enter Sentence :
--->Sentence is [i3,ha,],wo,node2,kara,node3,he,nagareru,denryuu, to,surul
-~-=>denryuu ga teigi sareta

ok



Enter Sentence :

~-->Sentence is [{rl,c,el,wo,loopl,tossurul

~~=>loop ga teigi sareta

ok

Enter Sentence :

--->Sentence is Cloopl,ni,kvl,wo,mochiiru,to,exl,to,narul

——->kv] gs tekiou sareta.lrl % il + (1 7/ (j * w % ¢c) ® i2 + (- e + 9)),0] ga tsu
kurareta

-~=> result o mushi shita

Enter Sentence :

--=>Sentence is [exl,exsri®il+i2/(jnwic)]

—e=>Crl ¥ i1 + (1 7/ (j ®w H ) ® i2 + (— e + ©0)),01 299 [e,rl # il + i2 / (i =

w* c)l
-=~> ghiki ga teigi sareta. hikaku no ketsukas wa
ok

Enter Sentence :

--->Sentence is [(l,cl,wo,lo0p2,to,katei,surul

~-=-=>]loop ga teigi sareta

ok

Enter Sentence : .

-=->Sentence is [loop2,ni,kvl,wo,tekiyousuru,to,ex2, jxwrl®i3-1/(juwnc)*i2=0,to,n
arul

—=->kvl ga tekiou sareta.lj # w # | % i3 + (=1 / (j #w % ¢c) ® i2 + 2),0]) ga ts

ukurareta

——=>[j wwnl % i3+ (=17 (j *wnec)w*i2+0),0]1 999 Lj *wx 1l #i3 -1/
(j #wxc) n i2,0]

-=-=-> ghiki ga teigi sarets. hiksku no ketsu ke wa

ok

Enter Sentence :

--~>Sentence is fnode2,ni,kcl,wo,mochiiru,to,ex3,to,narul

--=>kc] gs tekiou sareta.[il + (~ i3 + (- i2 + 0)),0) ga tsukurareta

~==> result o mushi shita .

Enter Sentence :

~-~>Sentence is [ex3,il=i2+i31]

-==>[il + (- i3 + (- i2 + @)),0] 999 [il,i2 + i3]

--=> shiki ga teigi sareta. hikaku no ketsuka wa

ok

Enter Sentence :

--->Sentence iz [ex3,wo,exl,ni,dainyuusurul

~==>tranas ga yobaretale,rl * il + i2 7/ (j #» w % ¢)I[i1,i2 + i3]

——=>ketsuka wa [e / 1,(c ¥ i2 # ri1 #w + ¢ * i3 ¥ r]l ¥ w - i2 # j) / (c * w)]
——=> dainyuu ketsuka wa [e / 1,(c # i2 # r1l # w + c * i3 * rl *w - i2 % j) / (¢
% w)l] de aru.

Enter Sentence :

--->Sentence is [exd,e=rin(i2+i3)+i2/(juwnc)]

——=>[e / 1,(c * i2 * 1l #w + ¢ #* i3 # rl #w = i2 * j) / (c * w)] ?29? [e,r1 = (
i2 + i3) +i2 /7 (j »w % )]

—---> ghiki ga teigi sareta. hikaku no ketsuka wa

ok

Enter Sentence :

--->Sentence is [ex2,wo,i2,ni,tsuite,toku,to,ex5,i2=jwuwn]l*i3x(juwrc),to,narul
~==>g0] ga yobareta.[j * w % 1 » i3 - § / (j # w % ¢c) % i2,0]i2

--=D>ketsuka wali2,(- ¢ * i3 * ] * w~ 2) / 1] de aru.

—e=D>Ci2,(= ¢ * i3 % ] ®*w ™~ 2) /11 999 [i2,) #w 1 % i3 % (j # w % ¢)]

—--> shiki ga teigi sareta. hikaku no ketsu ka wa '

ok

Enter Sentence :

-~->Sentence is [ex5,wo,exd,ni,dainyuusuru,to,exB,e=r1#(j "2¥w 2xc*l#i3+i3)+j"2xw

~2ucH]Ini3/(juwrc), to,narul

--~>trans ga yobaretale,rl % (i2 + i3) + i2 / (j # w % c)I[i2,j * w * 1 * i3 % (
i w2 e)l

~—->ketsuka wa [e 7/ 1,(~-c % i3 % 1 % r1l #*w ™~ 2 + i3 # r1l + i3 » j ® 1 #w) /1
]

——-> dainyuu ketsuka wa [e / 1,(- ¢c * i3 # ] % rl * w ~ 2 + i3 # rl + i3 » j » ]
®* w) / 1] de sru. !

~==>[e / 1,(- ¢ # i3 % | % rl #w ™~ 2 + i3 * rl + i3
* (j ~2%xw~2 xc ]l % i3 +i3) + "2 xw"2
---> shiki ga teigi’ sareta. hikaku no ketsu ka wa
ok

Enter Sentence

~-->Sentence is [exB,wo,i3,ni,tsuite,toku,to,ex,i3=e/(rinj 28w 2%cxl+ri+jrwrl),t
o,narul .

-—->30] ga yobareta.le,rl % (j ~ 2 * w ~ 2 % ¢c % 1 % i3 + i3) + j "2 ®xw"~ 2 »
c % 1 % i3/ (j »w % ¢)]i3

--->ketauka wali3,(- e) / (¢ % 1| % r} #w* 2 - r1 -~ j » 1 % w)] de aru.
~==>[i3,(-e) / (c % 1 % rl #w~ 2 -1l - j %1 %»wd 292 [i3,e / (rl # j ~ 2 %
w2 % cx ]l +rl + joxwn 1)]

~=~=> ghiki ga teigi sareta. hikaku no ketsu ka wa

ok — 48—

® j o 1 *w) 7/ 11 999 Le,rl
#c %1 % i3/ Cj *wnc)l



