Homework
1. (1)Find the rank of the matrices.

1 2 3 1 1 1 1 4 7
(O 1 2>, (1 1 1),{2 5 8
0 0 1 1 1 1 3 6 9
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(3)Find the rank of the matrix | 0
0

C
e

f

where a,d, f are nonzero, and b, ¢, e are arbitrary numbers

2. If the rank of a 4 X 4 matrix 4 is 4 and the rank of a 5 X 3 matrix B is 3, what is
the reduces row echelon form of A and B?(rref(A) =?, rref(B) =?)

o QT



4,(a) Consider a linear system of three equations with three
H omewo rk unknowns. We are told that the system has a unique so-
lution. What does the reduced row-echelon form of the
coefficient matrix of this system look like? Explain your

5 2 answer.

3. letx=| 3|landy= |0 (b)Let A be a 4 x 4 matrix, and let b and ¢ be two vec-
-9 1 tors in R*. We are told that the system AX = b has a
; . ! > = I solution. What bout th ber of

(a)Find a diagonal matrix A such that AX = y. pRe SoTTon. N can_.ygu_say AbOUL The NUMbEr o

‘ solutions of the system Ax = ¢?

(b)Find a matrix A of rank 1 such that Ax = y. (C)Let A be a 4 x 3 matrix, and let b and ¢ be two vec-
_ _ _ ~ _ tors in R*. We are told that the system AX = b has a
(C) Find an upper triangular matrix A such that Ax =y, unique solution. What can you say about the number of

where all the entries of A on and above the diagonal are solutions of the system AX = ¢?
nonzero.
(d)Find a matrix A with all nonzero entries such that
Ax =3. 5.(a) Consider an n x m matrix A of rank n. Show that there
exists an m X n matrix X suchthat AX = 1,,. If n < m,
how many such matrices X are there?

(b) Consider an n x n matrix A of rank n. How many n x n
matrices X are there such that AX = [,,?



I_l OmGWOrk(O pthna |) 2. Con‘sider a solution fl_ of the linear system Ax = b.

Justify the facts stated in parts (a) and (b):
1. A linear system of the form Y parts (a) and (b)

a. If xj, is a solution of the system Ax = 0, then
s 5 X1 + X is a solution of the system Ax = b.
b. If x5 is another solution of the system Ax = b, then
is called homogeneous. Justify the following facts: X2 — X is a solution of the system Ax = 0.

¢. Now suppose A is a2 x 2 matrix. A solution vector
x1 of the system Ax = b is shown in the accom-
panying figure. We are told that the solutions of the

system Ax = (O form the line shown in the sketch.

¢. If xy and xp are solutions of the homogeneous sys- Draw the line consisting of all solutions of the sys-
tem Ax = 0, then x| + x» is a solution as well. tem AxX = b. %

d. If X is a solution of the homogeneous system
Ax = 0 and k is an arbitrary constant, then kx " solutions of A% =0

1s a solution as well.

3. T MEARE R BRI, W RAELE EBEk 1E84% = 0; ff A= 0T i /M IE
BRI ATFR AN R ZFGE . WE IR

(1) ECF) =AY HACY R EXN A ue N0
(2) wRngdi £ CF) =AM ELERERLE, BAERmERE kK <n.
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a. All homogeneous systems are consistent.

b. A homogeneous system with fewer equations than
unknowns has infinitely many solutions.



