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Exercise 1. [16 points] Let S = {(z,y,2) € R® | 2z —y + 32 = 0}.
(i) Show that S is a subspace of R3.
(i7) Find dim(S) (the dimension of S).
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Exercise 2. [10 points] Write (if possible) the vector < 1,—3,2 > as a linear
combination of the three vectors <2,0,0 >, <1,1,0>,<4,-2,1>.
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Exercise 3. [16 points] Consider the non-homogeneous system given below:

Ty — 2r9y + w3 = 2
31’1 - To + 21‘3 = 5
21’1 + T + r3 = 3

(1) Solve the system by using Gauss-Jordan elimination method.
(74) Does this system have a unique solution?



Exercise 4. [16 points| Let

-2 =2 7
A= 4 3 —-12
-1 0 2

(a) Find A~!, (use Gauss-Jordan elimination method).

(b) Using inverse found in part (a), solve the system:

—2r — 2y + Tz =0
dr + 3y — 12z = 1
- + 2z = 2






Exercise 5. [16 points| Let

A:

(a) Find the eigenvalues of A.
(b) Find the Eigenvectors of A.
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Exercise 6. [16 points|] The Eigenvalues and the corresponding Eigenvectors of
1 4
A= ( 416 )

Al_o,KI_(_f)anmg_w,f@_(i)

(a) Check if the Eigenvectors are orthogonal?

(b) Construct the matrix P that diagonalizes A orthogonally.
)
)

the symmetric matrix,

are given by:

(c
d

Give the diagonal matrix D.
Show that PTAP = D.
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Exercise 7. [10 points] Find value of ‘a‘ for which the rank of the matrix given
below is ‘2¢:

1 -2 23 -1
2 -4 5 8 -4
-3 6 -1 1 a

A



