ASSIGNMENT #5 SOLUTIONS
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Thus, the system of equations from the matrix [A|b] is given in reduced echelon form by

il

T + T2 —2z4 =5

z3 +3r4 =1,

from which we read off the general solution

2% 5—x9+274 5 —1 2

z2 2 0 1 0
x= = = +x2 +z4

z3 1 -3z 1 0 -3

T4 T4 0 0 1
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A= |2 2 3l 2415 and the reduced echelon form is 0 1 0 1
1 3 2 3 0 0 1 0
0
So the general solution of Ax = 0 is x = x4 7‘1) , and a normal vector to the hyperplane is
0
il

=1
0
i




[image: image5.png]4.1.8 Finding numbers ¢;, ¢z, and c3 so that c1vi + cova +c3vs = b is equivalent to solving

the system
1 0 2 c1 3
| = 0
-1 2 1 c3 -2

The solution of this systemisc= | =1 [,s0o b=v; —va+vs.




[image: image6.png]4.1.9 Let A have columns vi, vy, v3. Then b can be written as a linear combination of vy,
vy, and vz if and only if Ax = b is consistent. We compute the constraint equations for Ax = b

to be consistent:

1 0 1| 1 0 1| 1 0 1|
0 -1 -2 | b 0 -1 -2 | b 0 1 2| —b
1 0 18| o 0o o0bs—b 0 0 0| bs—b
2 1 0| 0 1 2| bi+2b 0 0 0| ba+bg+2b

Thus, the constraint equations are bs — by = 2b; + by + by = 0. The vector b in part a does not
satisfy the second constraint, the vector in part b satisfies both constraints, and the vector in part

c satisfies neither constraint.
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4.1.10 a. Since the matrix A = |1 2 | has rank at most 2, there will be constraint(s) for
1 2
the equation Ax = b to be consistent. Hence the vectors cannot span R3.
(1 1 1
b. A=1{1 2 3 | has rank 2, so there will be a constraint equation for Ax = b
1 2 3

to be consistent. Hence the vectors cannot span R3.

1 1 3 2

c. A=|(0 -1 5 3 | has rank 2, so the vectors do not span R3.
1 1 3 2

1 2 0
d A= 0 1 1| has rank 3; thus, Ax = b is always consistent, and so the
-1 1 5

vectors span R3.




