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Solve[{1/r12 == 1/r1 + 1/(r2 + r3), 1/r23 == 1/r2 + 1/(r1 + r3),    1/r31 == 1/r3 + 1/(r2 + r1)}, {r1, r2, r3}]

https://www.wolframalpha.com/input?i=Solve%5B%7B1%2Fr12+%3D%3D+1%2Fr1+%2B+1%2F%28r2+%2B+r3%29%2C+1%2Fr23+%3D%3D+1%2Fr2+%2B+1%2F%28r1+%2B+r3%29%2C++++1%2Fr31+%3D%3D+1%2Fr3+%2B+1%2F%28r2+%2B+r1%29%7D%2C+%7Br1%2C+r2%2C+r3%7D%5D 
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Solve[{1/r12 == 1/r1 +1/(r2 +3), 1/r23 == 1/r2+ 1/(r1 +13), 1/r31 == 1/r3 + 1/(r2 + r1)}, {r1,r2,r3}] a
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Input interpretation

1 1 1
—=—+
ri2 rl r2+r3
1 1 1
solve — = —4 for rl,r2,r3
r23 r2 rl+r3
1 1 1

—=—4

r31 13 r2+rl

Result

r12% - 2112 (123 + 131) + (123 - 131)°

2(r12-r23 -r31)

r12% - 2112 (123 + 131) + (123 - 131)°
and 12 = - and
2(r12 - 123 +131)

r12% - 2112 (123 + 131) + (123 - 131)°
B3=- and r12 # r23 +r31
2(r12 + 123 - 131)
and 112+ 131 # 123 and 1122 + 1317 # 2r12r31 + r23*

and r12r23r31 (r122 ~2r12(r23 +r31) + (r23 - r31)2) #0

rl
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