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I. Let/,bethenxn identity matrix.
(1) Find a 1 x 2 matrix X and a 2 X 1 matrix ¥ such that XY = Iy ={1]. (543
(i}  Isit possible to find matrices X and Y that satisfy (i) and also satisfy

X =1, = [é O] ? why or why not? (5 43)
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IL. Supposethat by, by, - by is a linearly independent set of vectors
in R™ and suppose A is an m X n matrix. [fX4.X,, -, Xy are each solutions
to the respective equation
A%y = by, -, A%, = by
show that ¥;,%,, X, are linearly independent vectors in R™. (10 5)
HI. Consider vectors V1, V2, V3 in R*; we are told that ¥, - V; is the entry
a;j of the matrix A given below

35 11
A=15 9 20
11 20 49

(i} Find|lvy + 9,0 (5 43)
(i) Find the orthogonal projection of vi onto the space spanned by ¥,

and v3.Express your answer as a linear combination of v, and V4. (5 43
3 3 2 3

IV, Consider a dynamical system
- X; (D)
xit) = [Xz{t)J
whose transformation from time tto t + 1 is given by the following equations
X (6+ 1) = 0.1x, () + 0.2x,(0) + 1
X (t+ 1) = 0.4x,(t) + 0.3x,(t) + 2
(i) Find a 2 x 2 matrix 4 and a vector b in R? such that

X(t+1) =A%) +b. (54

X3 (t)
(ii) Lety(t) = [Xz (t)} .Finda 3 x 3 matrix B such that
1
y(t+1) = By(v). (541)
(iii) Find a 3 x 3 diagonal matrix A and an invertible 3 x 3 matrix S such
that B = SAS™%. (543
(v)  Find lim&() if %(0) = [ |6
t-oo 1090
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V. Use combinatorial method to prove. (20 47)

@ Yk |=ne2m
k=1 k
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V1. How many students must be in a class to guarantee that at least 7 were bom on

the same day of the week? (10 43)

VI Use generating function to solve o, =5*a, , ,k=1,23

With a, =7.(20 43)
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