Name: Perm number:

Final exam — take-home part

1. (10 points) Solve the following three systems of equations.

1 1 1 1 1 1 1 1 To
-1 1 -1 ] =10], -1 1 -1 yo | =
0 1 1 z1 0 0 1 1 )
1 1 1 x3 0
and -1 1 -1 ys | =10
0 1 1 z3 1



2. (10 points) Next find a matrix that solves the following equation

1 1 1 1 X9 I3
-1 1 -1 Y1 Y2 T3
0 1 1 21 z9 zZ3

OO =

o = O



3. (10 points) Row-reduce the following matrix to find a reduced row-echelon form:

1 1 1 1 0 O
-1 1 -1 0 1 0
0 1 1 0 0 1



4. (15 points) Take your solution matrix to problem 2. and calculate the product in reverse order.

r1 Ty I3 1 1 1
Y1 Y2 X3 -1 1 -1 =7
Z1 Z92 z3 0 1 1



5. (20 points) Use your observation in 4 to solve the following system without row operations:

1 1 1 X1 6
-1 1 -1 n| =12
0 1 1 21 4



6. (35 points) In the above you found how to find the inverse of a square matrix. Find the inverses of the following by using
the ideas in problem 3. Check your answers.

11 1
0 1 -1 ,(_3_1>,
0 1
100 0 20 0 0 00 0 —1
001 0 00 0 1 002 0
000 1/>fo2 00100 0"
010 0 0010 030 0
1 -1 0 0 0 2 —1 0 0 0
(1)(1)} } 1 2 -1 0 0 1 2 -1 0 0
L X 0 -1 2 0 0 0 -1 2 0 0
: 0 0 0 2 -1 0 0 0 2 1
L 0 0 0 0 1 1 0 0 0 -1 1



