240Algebral-121115, Hour 28: Row and Column Reduction
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Problem. Find the rank the matrix
02 4 2 2
A 4 4 4 8 0
38 2 0 10 2
6 3 2 9 1
Solution. Using (invertible!} row/column operations we aim to bring 4 to look as close as possible to an identity matrix:
Do Get Do Get
1. Bringa ] to the upper left 1 1 1 2 0O 2. Add ( —8) times the first row to the third row, in 1 1 2 0
corner by swapping the first 02 4 2 2 order to cancel the & in position 3-1. 0 2 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 2 9 1
3. Likewise add lf—ﬁj 1 1 1 2 0\ |4 with simiar column operatiens (you need three of 1 0 0 1]
times the first row to the D 2 4 2 2 those) cancel all the entries in the first row (except, of D 4 2 2
fourth rows, in order to cancel course, the first, which is used in the canceling).
the (3 in position 4-1. 0 -6 -8 -6 2 0 6 -8 -6 2
0 -3 -4 -3 1 0 -3 -4 -3 1
5. Turnthe 22 entrytoa | 1 0 0 0 1] 8. Using two row operations “clean” the second column; 1 0 0 0 0
by multiphing 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 2-2.
0 -6 -8 -6 2 00 4 0 8
0o -3 —4 -3 1 00 2 0 4
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position 4-5 of the matrix gets kiled in action.

u —u — O —u £ u u =+ u [ ]
\n—3—4—31 \unznat
7. Using three column 1 0 0 0 0 8. Clean up the row and the column of the 4 in position 1 0 0 0 0
operations clean the second 0 1 000 3-3 by first muttiplying the third row by ] };‘ 4 and then 01 000

row except the pivot. erforming the appropriate row and column
00 4 0 8 P 9 e aperop 00 100

transformations. Motice that by pure luck, the 4 at

00 2 0 4 00 000D

Thus the rank of our matrix is 3.

http://drorbn.net/index.php?title=12-240/Classnotes for Tuesday November 8

: _ & &, i mmning £
Chiry 1ok A=rank (47) T ey &
(s quie iliiato.

Ootr mak A= dim (cok-sya (4)= din (roe/=Spree (a))

5v\fpo5¢ o oul) v a4 ’fo T. Find Ai

EBEEA=T = A =RE,5E
% The hatd Wa\j.
& The Q'U\‘j WAyt ¥ (,4 /7:)

Examph - Compift // 2
R %/_

12-240 Page 2



http://drorbn.net/index.php?title=12-240/Classnotes_for_Tuesday_November_8

