MA 16020 Lesson 31; Gauss—Jordan elimination

Recall (Gaussian elimination): Given a system of linear equations,
such as

3z +2y=1,
z+y=1,

we write down its associated augmented matriz:
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Then we use the following types of row operations to obtain a matrix in
the row echelon form:
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Finally, we rewrite the matrix back as equations to determine the solution:
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Gauss-Jordan elimination. Instead of the last step, we could have
continued with one more row operation, to get a matrix in the reduced Tow

echelon form:
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Upshot The solution to the system can be read off easily from the matrix:

v
Summary (Gauss—Jordan elimination): ,
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Exercise 1. Find all solutions to the following system of equations:

2z + b5y + 4z = 3,
2z + 6y + 6z = 2,
3z + 10y + 112 = 2.
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Exercise 2. Find the reduced row echelon form of the following augmented

matrix: 6 11 2l 2 va-&g/mﬂ(; 4o e ;(75-&@,
{3 7 1—} (oM, 422+ 2
3 9 0f- (¥ 7&”?};,/2
’5,1-3} ::—‘3
. M |2 3 gl %
7 (Z,‘(——)Dl 72 " | _,\2‘4;«‘22«)122 7 ‘f} o
T 2 4]~ — 1l ,_\,_;,0,244
,536%\) ¢ ' L M Ly 2
1 17 e, s
e v 5P A4 3o “Zﬁ‘l"g
28422, 3 9 e [0 FHEOH .
N o w24 4 | —)° ‘
j /O —'z 2 &r
b -1 1 |b u
_ - y 7] 3 e —1
4 > 0 ‘j7 700, 0R | ol "k At
o AT |77 % |8 4 ¥y |[*f l-——F [F 2 &
{Io -7 2 1 & OO‘% cj/L o c4/-3
o ("/*‘som"‘j A co|§
JKJ'T""'MZ) e Q}!- | - 30,4 By = 5 I
— / , l — o
vy {’O o A ,'-f) | o AT



Exercise 3. Find all solutions to the following system of equations:

2z + 2y + 22 =5,
3z 4y + 5z =13,
T -+ 22 = 4.
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