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Usemto determine the solution set to
X1 — X2 — S5x3 =-3,
3x1 4+ 2xp — 3x3 = 5,
2% — S5x3 = 1.
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;[/\ (11 #+ oF Solmrs

\m Consider the m x n linear system Ax = b. Let A* denote the augmented matrix of the «

system. If rank(A) = rank(A*) = n, then the system has a unique solution. )<

VR

system. If rank(A) < rank(A*), then the system is inconsistent.

\m Consider the m x n linear system Ax = b. Let A* denote the augmented matrix of the / / ’
//

/
T EE A Consider the m x n linear system Ax = b. Let A* denote the augmented matrix of the /
system and let r* = rank(A*). If r# = rank(A) < n, then the system has an infinite /
number of solutions, indexed by n — r* free variables. /
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CASE T : Rafk (M = Rani(a”) =»n
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CestE T @ ne(A) & RERE(F)

Determine the solution set to

X1+ x2— x3+xs=1,

2x1+ 3x2+ x3 =4,

3x; + 5x5 + 3x3 — x4 = 5.
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CkSe T RANE (M) = Rank(a® ) < »

Determine the solution set to

5x1 — 6x3 + x3 = 4,

2x1 — 3xy 4+ x3 =1,

4)C1 —3.)(,'2—)(3:5.
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Example 2.5.8 Use Gaussian elimination to solve

-1 2 =1 3 X1 —2x2+ 2x3— x4 = 3,

] é l] \6 3x1 4+ x2+ 6x3+ 1lxg = 16,

l L] L( ”\ 2x1 — x2+ 4x34+ 4x4 = 9.
\

Solution: A row-echelon form of the augmented matrix of the system is
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Choose as free variables those variables that
do not correspond to a leading 1 in a row-echelon form of A*.
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anxy +axy + -+ awmxs =0,

A

a)1xy + a»xy +---+ayux, =0,
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am1XxX1 + amax2 + - -+ ampxn = 0,
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oL ETA AR ] The homogeneous linear system Ax = 0 is consistent for any coefficient matrix A, with

a solution given by x = 0.

ol L ET A RS A homogeneous system of m linear equations in n unknowns, withm < n, has an infinite
number of solutions.
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Determine the solution set to Ax = 0, if A = [
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