MA 2007B: Linear Algebra I — Quiz #5

Name: Student ID number:

130 2
(1) (5 pts) Consider the linear system Ax = b, where A= | 0 0 1 4 | andb =
1 316
-1
—3 | . Find the complete solution to the linear system.
—4
Solution:
1302 -1 1302 -1 1302 -1
[Ap]=10014 3| —-]0014 -3|—-|0014 -3
1316 —4 0014 -3 0000 —0
First and third are pivot columns, second and fourth are free columns.
Note that Ax =0 <& Rx =10
Let x» =sand x4 = t. Then x5 = —4x4 = —4tand x;1 = —3xp, — 2x4 = —3s — 2t.
.. The solutions to Ax = 0 are
[ xq ] [ —3s —2t -3 -2
Xy = ii = (S) + _43 =S (1) +t _2 /vslteR'
| xg | 0 t 0 1
Let the free variables x, = 0 = x4. A particular solution to Ax = b(< Rx = d) is
[ xp | [ —1
xXp = );2 = g . Therefore, the complete solution to Ax = b is
3 _
| X4 | i 0
-1 -3 -2
0 1 0
x=xp+x, = 3 +s 0 +t 4 , Vs, teR.
0 0 1

(2) (5 pts) Show that v; = { (1) ] and vy, = { } } are a basis for the vector space R,

Proof:

(a) Claim: v; and v; are linearly independent:

1 11 10 ci+c | |0 - -
i V] ver 1] =[O e[ @27 ] < [2] = a=0a=o

:= [R|d]



(b) Claim: span{v;,v,} = R%:
Forany{x] € R?, we have [x] =(x—y) [ : ] ‘H/[l}
y y 0 1
— R? C span{vy,v,}.
Obviously, span{v1,v;} C IR%. Therefore, span{v;,v,} = R,



