Math 2130: Linear Algebra Row Reduction

The Row Reduction Algorithm

Step 1 (a
(b

) If a leftmost nonzero entry does not occur in the 1st row, swap it with a lower row.
)
c¢) Use row replacement to clear all nonzero entries in the column below the pivot.
)

Scale the 1st row so that its leading entry is equal to 1.

Step 2 (a) Make sure that the next leftmost nonzero entry occurs in the 2nd row (otherwise swap with a lower

row).
(b) Scale the 2nd row so that its leading entry is equal to 1.

(c) Use row replacement to clear all nonzero entries in the column below the pivot.
Step 3 Repeat Step 2 with the remaining rows. The matrix should now be row echelon form (REF).

Step 4 Use row replacement to clear all nonzero entries above the pivots.

Here is the row reduction algorithm, summarized in pictures.
Get a 1 here Clear down Get a 1 here
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Clear down (maybe these are already Zero) Get a 1 here
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Other considerations:

- It’s not necessary to scale each row as you go. Instead you can scale when convenient, trying to avoid
fractions if possible.

- When establishing pivots, it’s nice to pick rows whose leading entry is already 1 (which can also help avoid
fractions).



