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1. Find all solutions, if any exist, of the system

—3r+2y—z4+t = 5
r—y+z—t =1
20 —3y+3t = 0

—r—y—z+4 = 5

r—4y—2z+7t = 5

2. Solve the following system if it is consistent:
TH+y—z+t = 2
20 —y+2z—t = -1
—r—4y+5z2—4t = 0
r—y+4z—t =1

3. Find real numbers z, y, and z satisfying

1 1 1 1
1 -1 1 0
T 3 +vy 1 + 2z 3= 12
1 1 -1 5)

4. Solve the system whose augmented matrix is

13 -2 3 —4 1|3
21 -1 -2 10|0
-1 4 1 -5 3 6|1
28 -2 -4 0 7|4



5. Find all solutions of the following system over Zs3:

r+y+z =1
r+y+t = 0
y+z+t = 1

y+t = 1
r+z+t = 0

6. Solve
T+y—z+t = 2
20 —y+2z—t = -1
—r—4y+5z—4 = 0
r—y+4z—t =1
over Zs.

7. What must be the value of a if there are numbers x, y, and z such that

1 2 1 a+1

-1 1 0 a

x 3 +vy 1 + z 1 1
2 1 0 —a

8. Find the values of a and b for which the system

22 —y+2az+t = b
—2r+4+ay—3z = 4
2z2—y+R2a+1)z+(a+1)t = 0
—2r+yd(1—2a)z—2t = —2b—2
has
a) A unique solution.

(
(b) Infinitely many solutions.
(c) No solution.

9. Solve the homogeneous system

—r+2y+z—-20 =
—r—y+z+t
THy+z+t =

—x + 5y +4z — 5t
20 —y+z+t =

o O O o O



10. Find the general solution of the following homogeneous system in terms of its fundamental
solutions:

r+y—z+t+u
rT4+2y—2243t =
—r—2y+4z—-Tt+u =
r—t+u =
2042y —22+20+u =

o O O o O

11. Find fundamental solutions of

X1+ Tog — X3 — Ty + Ty
201+ 209 — x4 + x5 =
T14+ X9+ 23— 204+ 25 =
—x1 — X9+ 3x3 + 214 — 225 =
203 — x4 =

T1 + To + Ox3 + 214 — 275

o O O o O O

12. Find fundamental solutions of homogeneous systems whose coefficient matrices are

oo0oo0o 3 -4 1 3 00001 -23 -1
a) 06000 -2 1 0 0 b) 00002 —-46 -3
000 -5 5 -1 =3 00001 -21 2
000 -4 2 0 0 00000 OO0 7

13. What must be the values of t if the following homogeneous system has nontrivial solutions?

1 +trg—3x4 = 0
(t—1Da—(t+1) x4+ 324 =
x1+teg+ (t+2)xg — 32y =

(t+1)zy+teg+ (t+5)xs —3xy =

o O O

14. What must be k if the matrix

-1 k 3 -2
2 11 k
1 k+1 4 k-2
2 11 k+1
is invertible?
15. Prove:

(a) An m x n matrix with m < n has no left inverse.

(b) An m x n matrix with m > n has no right inverse.

Deduce that a matrix which has a right inverse and a left inverse should be a (square) invertible
matrix.



16. Prove that if A is an n X n matrix which is not invertible then there is a square matrix, B,
with at leat n nonzero entries such that AB = 0. Determine all such matrices over Zjs for

1 0 1
A= -1 -1 1
1 -1 0
17. Show that
01
a=[4 o]

has no LU- decomposition.



