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Some related notations:

1
e  We work with column vectors, for example, - {2] eR.
3

e The orthogonal complement of a nonempty subset S is denoted by S*.
e The transpose of a matrix 4 is denoted by 47.
e  An nxn matrix is an orthogonal matrix (or orthogonal) if its columns form an

orthonormal basis for R”.
1. (8 points) Suppose that : R*—> R’ is a linear transformation such that

()= 7] mna 7() - ¢ | petemmine () sorany [ m &

2. (12 points) For the linear transformation T defined by

;Cl x1—2xz +x3 + x4
T x; = [in — Bxy +x3+3x4
4 X1~ 3x2 + 2x,

basis for the null space of 7.

, (a) find a basis for the range of T; (b) find a

3. (8 points) Given a linear operator 7 and its characteristic polynomial f(t),

determine all the values of the scalar ¢ for which Ton R’ is not diagonalizable,

X4 €Xy
where T ([xz]) = [—x1 — 3%, — %3 ] and f(t) = —(c — )t + 4)2.

X3 —8x4 +x, — 5X3

1
4. (12 points) Let u= [3] and W be the solution set of x; — 2x; + 3x3 = 0.
7

(a) Find the orthogonal projection matrix Py for subspace W.
(b)Obtain the unique vectors w in Wand z in #° such that u=w +z.

4 2 2
5. (10 points) For the matrix 4 = [2 4 2‘, find an orthogonal matrix P and a
2 2 4

diagonal matrix D such that P"AP = D.
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. (8 points) Express the negation of the proposition “No student in the class
answers this question.” using quantifiers, and then express the negation in

English.

. (8 points)
(1) Find a recurrence relation for the number of ways to move » bricks if the

person moving the bricks can take one brick or two bricks at a time.

(2) What are the initial conditions?

(8 points)
(DLetA={a,c,c,c,e,eee¢e},B={ec,a}. Determine whether set A and set
B are equal.

(2) Draw the graph of the function f(x)= I_O.4x—| from R to R.

. (8 points)
(1) Determine whether the following graph has an Euler path and construct such a

path if it exists.

(2) Determine whether the following relation R on {1, 2, 3, 4} is a partial order.

R={(1,1),(2,2),(3,1),(3,3),(3,4), (4,3), (4, 4)}.
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10. (8 points) Find an inverse of 55 modulo 102.
11. (10 points) Use strong induction to show that if you can climb on stair or two

stairs, and if you can always climb two more stairs once you have climbed a

specified number of stairs, then you can climb any number of stairs.



