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I. IfAis hXn and det A = o then det A3 = 6
2. IfVisa nonzero ﬁnite-dimensional vector spaces, and if every set of p
elements in fails to Span V, then dim > D.
3.

If Vis g nonzero ﬁnite—dimensional

vector spaces, and there exists a linearly
dependent set {vy,.

*» Vp } In 'V, then dim V<p,
If dim V=pand Span §

6. Iffu+ v’ = [/uj]2 +[v|, then u and v are orthogonal.

7. An nxn matrix with 5 linearly independent eigenvectors js Invertible.
! 8. IfWisa subspace, thep lproj, v/]2 +|lv - proj, v’ = M.
9.

If % isq least-squareg solution of Ax=b, thens - (A" )" 4Ty .

10, If {u, v} is an orthonorma] set in ¥, then

f=vj= 2.




=M BB SH HM3N 0 £159)

‘831] . Find a basis B for &*

1. Define T:R* > R? by T(x) = Ax, where A:{:Zj

and the B-matrix D for T with the property that D is an upper triangular
matrix.
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2. Consider two bases B ={4,,b,} and C = {¢,,c,} for a vector space V such that

by=c -5c, and b, =4c,-2c,. Find the change-of-coordinates matrix from B

to C.
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3. Suppose that the weather in a certain city is either sunny, cloudy, or rainy on
a given day, and consider the following:
i, If it is sunny today, there is a 70% chance it will be sunny tomorrow
and a 30% chance that it will be cloudy.

1. If it is cloudy today, there is a 40% chance it will be sunny
tomorrow, a 40% chance that it will be cloudy, and a 20% chance
that it will be rainy.

ili.  Ifitis rainy today, there is a 40% chance it will be sunny tomorrow,
a 30% chance that it will be cloudy, and a 30% chance that it will be
rainy.
In the long run, how likely is it that the weather will be rainy on a given day?

(A) 12.1% (B) 11.3% (C) 10.6% (D) 9.5%
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4. Let T:R* > p?

Find the image of 3u+v.
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1. (6 %) If a 6x3 matrix 4 has rank 3, what is

(a) dim Null 4
(b)dim Row 4
(c)rank 47

2. (10 %) Consider the polynomials p,(f)=1+1¢, p()=1-¢t, py(t)=4,
p,()=t+¢* , Ps(B)=1+2¢t+¢° ,and let H be a subspace ofPS, spanned by

the set S = {Pi,Py> Py P4, s}, Find a basis for H in terms of p, .

3. (9 %) Let P*have the inner product given by <p, g> = Z p(t)q(t,), where,

P
p(O) =3t -1, g(t)=3+21>.
(a) Compute the inner product <p, g> with zat -1, 0, and 1.
(b) Compute “p”
(c) Compute the orthogonal projection ¢ of g onto the subspace spahned by
p. |

(5 %) A lumberjack has 4n+110 logs in a pile consisting of # layers. Each

layer has two more logs than the layer directly above it. If the top layer has

six logs, how many layers are there?




7.

6.

relations
A(l,n) = 27 for n>1
A(m,]) = A(m-1,2) for m>2
A(m,n) = Am—1, A(m, n - 1) for m,n>2

Compute (a) 4(3,1) and (b) 4(2,3).

(10 %) Solve the recurrence relation

2an+3 = an+2 +2an+1 ‘anz n2 Oaao = O:al = 1>a2 = 2

%) Write the generating functions jn closed forms for the sequences

(a) a, =3n+4,and(b) a,=n’

graph. In this case, if |} |= m, |V, |=n, the graph is denoted by kK . Let

mn

MnEZ with m>pn>o - (@) Determine how Mmany distinct cycles of

length 4 there are in X, . (b) How many different paths of length 2 are there

in x, 9




