240Algebral-121108, Hour 27: Computing Ranks
INovember-08-12
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Problem. Find the rank the matrix

0o 2 4 2 2
A 4 4 4 8 0
3 2 0 10 2
6 3 2 90 1
Solution. Using (invertible!) row/column operations we aim to brin to look as close as possible to an identity matrix:
g p g p Y
Do Get Do Get
1.Bringa 7 tothe upper left 1 1 1 2 0 2. Add [_Sj times the first row to the third row, in 1 1 1 2.0
comer by *"'Wﬂppi”.g thl& first D2 4 2 92 order to cancel the § in position 3-1. 0 4 2 2
two rows and multiplying the
first row (after the swap) by 8 2 0 10 2 0 6 -8 -6 2
1,;’4. 6 3 2 9 1 6 3 2 9 1
3. Likewise add [: —6:] 1 1 1 2 1] 4. With similar column cperations (yvou need three of 1 0 0
times the first row to the D 2 4 2 2 those) cancel all the entries in the first row (except, of D 2 4 2 2
fourth rowe. in order to cancel course, the first, which is used in the canceling).
' 0 -6 -8 —6 2 0 -6 -8 —6 2
the (3 in position 4-1.
0o -3 -4 -3 1 0o -3 —4 -3 1
5. Turn the 2-Z entrytoa | 1 0 0 1] 1] &. Using two row operations “clean” the second column; (1 o0 0 0 0
by multiphying the second row D 1 2 1 1 that iz, cancel all entries in it other than the "pivot” ]_ at D 1 2 1 1
by 1 ," 2. position 22,
0o -6 -8 -6 2 00 4 0 8
0 -3 -4 -3 1 \0 0 2 0 4
7. Using three column 1T 0 0 0 0 8. Clean up the row and the column ofthe | in position (1 O 0 0 0
uperatiunstctl:ﬁn fhetsecund 0 1 000 3-3 by first multiplying the third row by ] J,r’4 and then 01 000
row excepline pr/ot. performing the appropriate row and column
00 4 0 8 00 1 00D
transformations. Motice that by pure luck, the 4 at
D D 2 D 4 position 4-5 of the matrix gets kiled in action. \D D D D D

Thus the rank of our matrix is 3.
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