Solving the corner-to-corner resistance of a cube with arbitrary
resistances.

The rightmost node has a voltage of zero.

M is the voltage on the leftmost node. There is 1 amp flowing through the whole circuit, so M is also
the final (resistance) answer in ohms.

Letters A, B, C, D, E, F, G, H, U, V, K, L are the resistances (sorry for the illogical layout of letters, but
I and J were interpreted as complex numbers by Maple).
Letters M, N, P, Q, R, S, and T are the voltages at the various nodes.

Lower-case letters are the currents flowing through each resistor. I pre-substituted ¢ = (1 - a - b) to help
Maple along a bit.

The formulae are simply of the form (voltage at one end of each resistor = value of resistor * current

through resistor + voltage at other end of resistor), followed by Kirchoff's Current Laws. The structure
of the cube is as follows, in bad ASCII art:
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This step isn't intended to be readable, skip to the last two pages to be able to see anything remotely
readable by humans.

> eliminate({R=V*v +0,

S=K*k+0,

T=L*I+4+0,

N=D*d +R,

N=E*e+S§S,

P=F*f+R,

P=G*g+T,

Q=H*h+S5S,

Q=U*u+T,

M=A*a+N,

M=B*b + P,

M=C* (1-a-b) +Q,

v+k+I1=1,

d+f=vy,

e +h=Kk,

g+u=1\,

a=d+e,

b=f+g,

(1-a-b)=h+u}, {M,a,b,N,P,Q,d,e,f,g,h,u,R,S, T, v, K, I})[1]1[7];
M=(AUGFCV+KBAECF+KBEGDC+KBGVEC+HVBUAF+KBHDCV €))




+KBUVCD+HDBUAF+AHGFCE+AHEUGF+UGFCED
+HDACGV+KHDUGF+KEGDCV+KGEDFC+KHDUVG
+KUDBVE+KUEDFB+KUEGVF+HVBACF+LHAGVF
+AUGFCE+HGDFAC+HEVAUG+HDUVAG+BAUGCD
+BHVAUG+KUEDGV+KUEGBV+KUEGDF+KUEGBD
+KAHGFC+KAHUGF+KHVAUG+KBHVUF+KUVCDG
+KHGVFC+KBHVCF+KBHDUF+KBHDUV+KAUDGYV
+LHDFBE+LHEGBV+HDBACF+KAUEGB+KAUDGF
+KAUVGB+KAUDFB+KAUGEF+KAUVGF+KAUEGYV
+KAUDGB+KAUVFB+KBHVUG+KBUGCD+KBUFCD
+KBACFU+KBAUFH+KBACFH+KUGFCV+KUFBEV
+KAUVBD+AKBLEV+KBHDCF+BAHCEV+BUEVAC+BAUFCE
+BUFCED+BUGCEV+BHEGDC+BHEVUG+BAHGCV
+UAVCDG+BHEDUG+BAHGCD+BHEDUV+HDBUAV
+BHDAUG+BUGCED+BHGCEV+BHEDCF+BHEVCF
+BAUGCE+BAHGCE+BAHEUG+BUEVFC+BHEDUF
+BHEVUF+BHEDCV+AHGCEV+HGVFAC+BUEVCD
+KBHGCD+KBHGCV+KBHDUG+KAHGCV+KBUGCYV
+KBAHGC+KBAUGC+KBAHUG+KAUEFB+KHDCGYV
+KHVUGF+KUGFCD+KAGFCD+KAGFCV+KGFCEYV
+KBAGCE+HDBCAV+BHEVAU+BAUGCV+BAHEUF
+BAHECF+KAUGCV+KGVEAC+KAGFCE+KBAFCD
+KBEDCV+KBHVAU+KBEVCF+KBEDCF+KBADCYV
+KBAFCV+GAKLEV+HDAUGF+KUABEV+KBUFCV
+HEDUGF+UAFCBV+UAFCBD+HEGDUV+LKUFCD
+LKUFCV+LKACFU+LKAUFH+LKACFH+LKAUFV+LKADUV
+LHEDUF+LHEVUF+LKAHBV+LHAGBV+LHEDCV+LCGDAV
+LHDUAV+LHDCAV+LKEVAU+LUAFCV+LUAFCD+LKAEGF
+LHVFAB+LUAVCD+LADKBV+LEDKBV+LKADFB+LKAGDF
+LKHGBD+LKGEVF+LKGEDF+LKAUBV+LKAEUF+LKADUF
+LKAGFC+LKAECF+LKBECD+LKGBVE+LHAGDF+LKADCV
+LKAFCV+LKAGBD+LKHGBV+LHEVAU+LGVEAC+LAHEUF
+LAHECF+LAGFCE+LKEDFB+LHEGDF+LBAFCD+LBEDCYV
+LBHVAU+LBEVCF+LBEDCF+LBADCV+LBAFCV+LBAECF
+LKAHGB+LBUECD+LBHCEV+LBHEDU+LBHCED+LBUEVC
+LBEGDC+LBGVEC+LKHVAG+LKCABD+LBAECV+LBHDAU
+LBAHCV+LBAUCV+LBAUCD+LBAGCV+LKCBVF+LKCBDG
+LEGDCV+LUEVCD+LGEDFC+LKBADU+LKBHCV+LKBACF
+LKBACH+LKBACU+LKAECV+LKAHCV+LKAUCV+LAHEGV
+LAHCEV+LHDFAB+LKHGVF+LKHDBV+LKHGDF+LUEVAC
+LKAGVF+LKAHFB+LKHVAU+LKHDCF+LKACGV+LKEGBD
+LAUFCE+LHABEV+LAHFBE+LUFCED+LHDBEV+LKAGBYV



+LAHEGF+LKEVFB+LKAGBE+LHEVFB+LKAFCD+LKHVUF
+LKEDCV+LKHVCF+LHEGBD+LHAGBD+LHEDUV+LAHEGB
+LHVACF+LHVUAF+LHDUAF+LKAVFB+LHDABV+LHEDGYV
+LKEVUF+LKEVCF+LKHDUF+LKEDUV+LKHDUV+LKHDGYV
+LHEDCF+LKEDCF+LKEDUF+LKHDCV+LKUVCD+LHEVCF
+LUEVFC+LAGFCD+LAGFCV+LHDACF+LKAEFB+LKHDFB
+LGFCEV+LKBEVU+LKBHCD+LHEGVF+LKBUEA+LKBACE
+LKBAGC+LKBAUH+LKBUCV+LKBUCD+LKAHGF+LKHVFB
+LKCGVF+LHDGAV+LBHEVU+LBAHEU+LBAGCE+LKCGDF
+LKCBDF+LKBEDU+LKBHDU+KBAGCD+KBAECYV
+KBAHCV+KBAUCV+KBAGCV+LKBHVU+LKBECYV
+LKCVBD+LKCBVG+LBAGCD+LBAHCD+LBAUEC+LBAHCE
+LKCGDV+KCGDAV+KAUGFC+EGDLKV+ADGLKYV
+AUGCEV+HGDFCE+HEGVFC+UEGVCD+HEVUGF
+HVAUGF+AUGFCD+HEGDCV+UAVCBD+KHGDFC
+UGFCEV)/(UABEV+KCGVF+HDACF+HDUAV+KCGDF
+KCBDF+KCVBD+KCBVG+AUGCD+HDCAV+UAFCYV
+UAFCD+KCGDV+BHVUF+BHDUF+BHVCF+AUGCYV
+AHGCE+LCEDV+LACVF+KADCV+KBECV+KBGCE
+KAGCE+KCBVF+KCBDG+LCEDF+LACDF+LCEVF
+UAVCD+KHVAU+LACDV+UDBVE+HVABE+HVABD
+HVBED+KBCFU+KUBFH+BUGCV+UEDFB+UEGVF
+KEVAU+KHDCF+KHDUV+UEDGV+UEGBV+UEGDF
+UEGBD+HEDUF+LKBHG+KHAUG+LBHEG+LBHDG
+LBHVG+LKBGC+KEGDC+KGFCE+HEDCV+HEDUV
+LHDAU+LAHCV+LAHCE+LAGCD+LAUVC+LHDGA+LHDGE
+LAHVG+LAHEG+LKHDG+LKAHG+LKBEC+AHGCD
+HVAUG+HVECF+BHVUG+KAGCD+KEUGF+KUEDG
+KAUDG+KAUEG+HAGBD+HAGBV+KACGV+HEDCF
+UFBEV+AUVBD+AUEGB+AUDGV+HVEUF+BHGCD
+BHDUG+BHGVC+KEVCF+KAFCD+KEDCV+KUFCD
+KUFCV+BUGCD+AUDGF+AUVGB+LCBEV+UEFCD
+AUDFB+AUGEF+AUVGF+AUEGV+BHDCF+BHDUV
+BUFCD+BUFCV+BHDCV+KHVUF+LKCBD+AUDGB
+AUVFB+HGVACH+UEFCV+HGEFC+KUCGD+LBFCD
+KUGFC+KAUFB+LUEDF+KAUGF+AUEFB+KAUGB
+HDAUG+KAUGC+KHGFC+KHDCV+KEDUV+HVUGF
+UGFCD+LUDAV+LUDAF+LUVAF+LUEVF+LUEAV+LUEAF
+LGBVE+LGEDF+LUEDV+LUKAF+KEDUF+KAHCYV
+KUVCD+LKAHC+LKHAU+LKAUC+LKADC+LHVAU
+LKHGF+LKCGD+LUFCE+LKECF+LKEDC+LUCED
+LUFCD+LGEDV+LUBEV+LEVFB+LEDFB+BUGCE+BHECF



+KBHUG+KBUEG+KBUGC+KBEUF+LKAEC+LBECF
+LBUCD+LBHDC+LBHDU+LBGCD+LBHVD+LBHEU+LBHEF
+LBHVF+LUEDB+LDBVE+LABVE+LAEGF+LEGBD+LGEVF
+UEDCV+BUVCD+LAGBE+LAGDV+LAGEV+LAGDF+BUFCE
+BHEUG+BHEUF+KBHGC+HEUGF+UGFCE+LAGBD
+LAGVF+LAGBV+LAUBD+AHEUF+LAEFB+LADVB+LAUEB
+LAUBV+LADFB+LAVFB+AHECF+AUEFC+LKAFB+LKAUB
+LBDVC+LBHVU+LBUVC+LBFCV+LBHCE+LBHCV+LBGVC
+LBHDF+LBUEC+LBGCE+LAGCE+LAUEC+LHDCV+LHDUF
+LGDFC+LHUED+LKAGF+LKAGB+KAUBV+KHDUF
+KHVCF+KEVUF+KEDCF+HEDUG+UGCED+LEKAG
+KAGVF+KABDF+KAVGD+KABDG+KABVF+KABVG
+HEGVF+HEDFB+HEGDF+HEGBD+HEDGV+HVFEBE
+HEGBV+AHGEF+AHEGV+KAHGB+KAHFB+KAHBYV
+KHDBV+KHDFB+KHVFB+KHGBD+KHGBV+KHGDF
+KEDGB+KGEDF+KGEVF+KFBED+KGVED+KGBVE
+KFBEV+KAGEV+KAGEF+KAEGB+KAFBE+KAGDF
+AHEFB+AHGBE+KAHGC+KHDUG+BHGCE+UGFCYV
+HGDFC+HDCGV+LHEDB+LAHEB+LKAHB+LKABD+LKABE
+LKHDB+LKBED+LHDAB+LHVAB+HDUVG+KHCGD
+KHUGF+HEGDC+KACFU+KAUFH+KACFH+KAUCYV
+KBHVU+LHDCA+LAUCD+LKUCD+LKGFC+LKHDC
+LKHDU+LHDGF+LKEGF+LKEUF+LKEDU+LHCED
+LGDVC+LHECF+LUVFC+LHVGF+LAGVC+KVBED+KVABE
+KVABD+AUGCE+KAECF+KADUF+KADUV+KFCBH
+KBECF+UVCDG+HGVFC+EGDLK+LHVUF+LHEUF
+LKADU+LEGDC+LGFCE+LHDCF+LHDGV+LHDUYV
+LGVFC+KAGLD+KAEUF+KAFCV+BHECV+BUECYV
+KAUFV+HDUGF+HDFAB+HAGDF+HAGVF+HDGAV
+KHVAG+KHGVF+KHDGV+KAHGF+HVFAB+KAECYV
+AUECV+BHVEU+AHECV+LUVCD+LHVCF+LHEGF+LKBUE
+LHEAU+LKBEG+LKBEF+LKCBU+LKCBH+LKUBH+LKBCF
+LKBFH+LKCFH+LKCFU+LKUFH+LKAGC+LKEAU
+HVUAF+HDUAF+KBUEV+HVEAU+HVACF+KBUCV
+LACEF+LACEV+LKACF+AHEUG+KBHCYV)

:Now let's try making all groups of parallel resistors have equal values:

> simplify(subs(A=x,B=y,C=2D=y,E=2F=x,G=2 H=x,U=y,V=2 K=y,L=X, %));

M:L zyz+xy2+22y+4xzy+x2y+xzz+xzz
4

yZ+yx+xz

Note how each resistance term reaches a second power on the numerator, but only the first power on



the denominator. This means that as we take any axis's resistance to infinity, the total resistance will go
to infinity as well.

Now let's try making the x and y resistance equal too:

> simplify(subs(x =Yy, %) );
_ 1 y2 +3yz+ 7 3)
B 2 y+2z

And now let's make all the resistors 1 kiloohm:

M

> subs(x=1000,y=1000,z=1000, %);

Vv 2500 @
B 3

> fsolve(%);
B 833.3333333 5)

(>



