Dror Bar-Natan: Academic Pensieve: 2009-07: GaussianEliminationWithParameter.nb

Clear[t];
Feed[0] = Null;
Feed[egn_] := Module[{i, eqnl},
i = Min[Cases[eqgn, x[k_] = k, Infinity]];
eqnl = Expand[egn / Coefficient[egn, x[il, 11];
If[Head[t[i]] =!= t,
(»then+) Feed[Simplify[t[i] - eqnl]],
(xelsex) t[1i] = Simplify[eqnl]
15
|5
n=>5;
MatrixForm[M = Table [RandomInteger[100], {n}, {n}]]
5 50 16 95 79
48 56 59 39 31
57 11 73 23 28

98 63 92 9 70
81 28 23 99 36

eqns = (M- z IdentityMatrix[n]).Array[x, {n}]

{(5-2) x[1] +5@x[2] +16x[3] +95x[4] + 79X [5],
48 x[1] + (56 -2z) x[2] +59x[3] +39x[4] +31x[5],
57x[1] +11x[2] + (73 -2z) x[3] +23 x[4] +28X[5],
98 x[1] +63x[2] +92x[3] + (9-2) x[4] +70x[5],
81x[1] +28x[2] +23x[3] +99x[4] + (36-2) x[5] }
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(Feed[#]; Table[t[i], {i, n}]) & /@ eqgns
H (=5+27) x[1] -50x[2] -16x[3] -95x[4] -79x[5]

,» t[2], t[3], t[4], t[5]},

-5+12z
{ (-5+2) x[1] -50x[2] ~16 x[3] - 95x[4] - 79 x[5]
—5+Z ?
- (((2120+ 61z -2%) x[2] + (473 +592) x[3] +4365x[4] +39zx[4] + 3637 x[5] +31zx[5]) /
(-z1ze-slz+z2)) (3], t[4], t[5]},
{ (-5+2) x[1] -50x[2] -16 x[3] -95x[4] - 79 x[5]
-5+z ?

- (((2120+ 612 -2%) x[2] + (473 +592) x[3] +4365x[4] +39zx[4] + 3637 x[5] +31zx[5]) /
(-2120-612+2%)), ((32479+7722-1342%+2%) x[3] + (192835 - 4441z - 23 2%) x[4] +
(183171 -3136z-282%) x[5]) / (32479 +7722-1342% + 2%), t[4], t[5]},

{ (-=5+2) x[1] -50x[2] -16 x[3] - 95x[4] - 79 x[5]
-5+1z
- ({

(2120 + 61z -2%) x[2] + (473+592) X[3] +4365x[4] +392zx[4] +3637x[5] +31zx([5]) /
(-2120-612+2%)), ((32479+7722—13422+z3> x[3] + (192835 -4441z - 23 2%) x[4] +
(183171 -3136z-282%) x[5]) / (32479 + 7722 - 134 2% + 2%},
((-4418182 + 409660 z - 11905 z° - 143 z3+z4) x[4] -

(6193024 - 269724 2 + 2891 2° + 70 2%) x[5] ) / (-4418182 + 469660 z - 11905 z” - 143 2° + 2%},
t5]), (=521 x(1] —50x(2l_—51i5;([ ] -95xr 1 -79x[5]

- (((2120+ 61z -2z%) x[2] + (473 +59z) x[3] +4365x[4] +39zx[4] + 3637 x[5] +31zx[5]) /
(-2120-612+2%)), ((32479+7722-1342%+2%) x[3] + (192835 - 4441 7 - 23 2%) x[4] +
(183171 -3136 - 282%) x[5]) / (32479 + 7722 - 134 2% + 2%},

((-4418182+409660 z - 11905 z* - 143 2> + z*) x[4] - (6193024 - 269724 7 + 2891 2° + 70 2°)
x[5]) / (-4418182 + 409660 z - 11905 z° - 143 2° + z*), x[5] } }

Feed[egqns[[1]]]

Table[t[i], {i, 4}]

{ (-5+2z) x[1] -50x[2] —516x[3] -95x[4] -79%x[5]
-5+2z
- (((2120 + 61z - 2%) x[2] + (473 +592) x[3] +4365x[4] +392zx[4] + 3637 x[5] +31zXx[5]) /
(-2120-612z+2%)), ((32479+7722-1342%+2%) x[3] + (192835 - 44417 - 232%) x[4] +
(183171 -3136 z - 28 2%) x[5]) / (32479 + 7722 - 134 2% + 7%},
((-4418182+409660 z - 11905 z* - 143 2> + z*) x[4] -
(6193024 - 269724 7 + 2891 2° + 70 2*) X[5] ) / (-4418182 + 489660 z - 11905 2* - 143 2° + 2*) }

B

Feed[eqns[[2]]]

Table[t[i], {i, 4}]

{(75+Z)XH]750XQ]7;6XB]795XM]779XG]
-5+z
- (((2120+61z-2%) x[2] + (473+592) x[3] +4365x[4] +392zx[4] + 3637 x[5] +31zx[5]) /
(-2120-612z+2%)), ((32479+7722-1342%+2%) x[3] + (192835 - 4441z - 23 2%) x[4] +
(183171 -3136 z - 28 2%) x[5]) / (32479 + 7722 - 134 2% + 2%},
((-4418182+409660 z - 11905 z* - 143 2° + z*) x[4] -
(6193024 - 269724z + 2891 2> + 70 2°) x[5]) / (-4418182 + 489660 z - 11905 2> - 143 2° + 2*) }

)
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Feed[eqns[[3]1]1];
Table[t[i], {i, 4}]
{ (=5+2z) x[1] -50x[2] —516x[3w -95x[4] -79x[5] ,
->+2Z
- (((2120+612-2%) x[2] + (473+592) x[3] +4365x[4] +392x[4] + 3637 x[5] +31zx[5]) /
(-2120-612z+2%)), ((32479+7722-1342%+2%) x[3] + (192835 - 4441z - 23 2%) x[4] +
(183171 -3136 z - 28 2%) x[5]) / (32479 + 7722 - 134 2% + 2%},
((-4418182 + 409660 z - 11905 2° - 143 2° + z*) x [4] -

(6193024 - 269724 2 + 2891 2> + 70 2°) x[5]) / (-4418182 + 489660 z - 11905 2> - 143 2° + %) }

Feed[eqns[[4]1]1];
Table[t[i], {i, 41]

{(—5+Z)XH1—50XQ1—16XBW—95XM1—79XB]
-5+2

- (((2120+ 61z -2%) x[2] + (473+592) X[3] +4365x[4] +392zx[4] +3637x([5] +31zx[5]) /
(-2120-612z+2%)), ((32479+7722-1342% +2%) x[3] + (192835 - 4441z - 23 2%) x[4] +
(183171 -3136z-282%) x[5]) / (32479 +7722-134 2% + 2%},

((-4418182 + 409660 z - 11905 2° - 143 2° + z*) x [4] -

(6193024 - 269724 2 + 2891 2> + 70 2°) x[5]) / (-4418182 + 409660 z - 11905 2> - 143 2° + 2%) }
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