Math 60 Homework 3 Solutions

1. Find a basis for the span of {(1,2,3,1),(2,0,1,—1),(3,2,4,0), (1, -2, -2, -2)} C R*.

1 2 3 1 1 2 3 1 1 2 3 1
2 0 1 -1 . 0 -4 -5 =3 0 -4 -5 =3
3 2 4 0 3 2 4 0 0 -4 -5 -3
1 -2 -2 =2 1 -2 -2 -2 1 -2 -2 -2
1 2 3 1 1 2 3 1 1 2 3 1
_ 0 -4 -5 -3 . 0 4 -5 =3 N 0 -4 -5 =3
0 -4 -5 -3 0 0 0 0 0 0 0 0
0 -4 -5 -3 0 -4 -5 -3 0 0 0 0

SO Span({(la 2a 37 1)7 (2a Oa 17 _1)3 (37 27 47 O)a (17 _2a _27 _2)}) has basis {(17 27 3a 1)1 (07 _4a _57 _3)}
2. Find a basis for the span of {(1,2,4,2),(2,0,1,4),(3,1,4,1),(2,1,1,2)} C (Zs)*.

1 2 4 2 1 2 4 2 1 2 4 2
2 01 4 N 01 3 3 N 01 3 3
31 4 1 3 1 4 1 0 0 2 0
2 1 1 2 2 1 1 2 2 1 1 2
1 2 4 2 1 2 4 2 1 2 4 2
. 01 3 3 . 01 3 3 . 01 3 3
0 0 2 0 00 2 0 0 0 2 0
0 2 3 3 0 0 2 2 0 0 0 2
so Span((1,2,4,2),(2,0,1,4),(3,1,4,1),(2,1,1,2)) C (Zs5)* has basis {(1,2,4,2), (0,1, 3,3),(0,0,2,0), (0,0,0,2)};

also, since the span has dimension 4, the original spanning set is also a basis.

1 2 1 0 -1
3. Find the rank of the matrix A = _:1)) 1 _; 1 g € My 5(R).
0 1 1 2 1
1 2 1 0 -1 1 2 1 0 -1 1 2 1 0 -1
31 -2 1 3 _ -5 -5 1 6 N 0 -5 -5 1 6
-1 1 2 1 3 -1 1 2 1 3 0 3 3 1 2
0 1 1 2 1 0 1 1 2 1 0 1 1 2 1
1 2 1 0 -1 1 2 1 0 -1 1 2 1 0 -1
N 0 1 1 2 1 N 0 1 1 2 1 . 0 1 1 2 1
0 3 3 1 2 0 0 0 -5 -1 00 0 -5 -1
0 -5 -5 1 6 0 -5 -5 1 6 0 0 0 11 11
1 21 0 -1 1 21 0 -1 1 21 0 -1
. 0 1 1 2 1 - 01 1 2 1 N 01 1 2 1
00 0 -5 -1 0 0 0 O 4 0 0 0 1 1
0 0 O 1 1 0 0 0 1 1 0 0 0O 4
Since the rank of a matrix is the dimension of its row space, this matrix has rank 4.



4. Find the dimension of S NT C R* where

S =Span((1,1,2,1),(0,1,-1,1)) CR* and T =Span((-~1,1,1,0),(0,3,2,2)) C R".

dim(S):
1 1 2 1 .. .
{ 0 1 -1 1 } is in echelon form = dim(S) = 2.
dim(7T):
-1 1 10 . .
[ 03 2 9 } is in echelon form = dim(7T) = 2.
dim(S + T'):
11 2 1 11 2 1 11 2 1 11 2 1 11 2 1
01—11%01—11%01—11%01—11_>01—11
-1 1 10 0 2 31 0 0 5 -1 0 0 5 -1 00 5 -1
0 3 2 2 0 3 2 2 0 3 2 2 0 0 5 -1 00 O

so dim(S +T') = 3 and we have dim(SN7T) = dim(S) + dim(7T) — dim(S+T) =2+2 -3 =1. Thus S and
T are two planes in R* which intersect in a line.



