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Row and Column Operations The “GCD” Trick
Row operations are performed by left-multplying N by some properly-positioned 2 2 matrix and at the same time - . ) q
lefi-muitiplying the “wacking matnx" P by the same 22 mamx Column operations are sumlar. with left replaced lfg=gedia, bi=sa + tb. the equality | qa p al b =10 allows us to replace pairs of entries in
by nght and Pby O the same columm by their greatest common divisoir (and a zero!), using invertible row operations, A similar trick
RowOp[i , 3 , mat ] := Module[(TT = IX}, works for rows.
TTII(4, 3}, (2, 3)]] = mats kit £ e Mol . .
NN = Simplify[TT.NN]; PP = Simplify[TT.PP]; Tiok[{L - 1 }. k 1 »= Modu e[la‘ ¢ 8 the
1 (q. (8, t})} = PolynomlalExtendedGCD([a = NN[[1, k]]. b= NN[[]. k]]. x]:
Colop(i ., J ., mat ] 1= Module[(TT = II), 8 t
TTI((1, 1), (1, 3}]] = mat; Rowop|[L, 1, [-wq uq]]
NN = Simplify[NN.TT]; Q0= Simplify[0Q.TT]; ],
}i GepTrick(k_. (4_.3_)) 1= Module[(a. b, q. 8, ¢},
{g. {8, t}} = PolynomialExtended@CD([a = NN[[k, 1]]., b=wN[[k. 1]]. x]+
= 8 -b/g
Swapping Rows and Columns cotop[t. 3. (377 )]
1
SwapRowst , 3 ] := nmp[x. 1. (: ;}] I
01
swapColumns(t , § ] = ColOp[l, 3. (1 0)]:
swapBoth[1 , 1 ] 1= (swapmows[1, 1]; SwapColumms[1, 1];) Factoring Diagonal Entries
If1=gedia, bi=sa + th, the equality v a8 * %) is an invertible row-
= . th 1 0 ab t 0 b
column-operation proof of the LA l': )
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{g. 8, t. T1, T2},
{q. (8, t}} = PolynomialExtendedGCD([a, b, x];
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