MAS 3105 (Linear Algebra)
Test 2, Friday June 06, 2014

Name: PID:

Remember that you won’t get any credit if you do not show the steps to your answers.
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1. [20] Find a basis for the null space and a basis for the column space of the matrix A= [ =1 2 5 —3) :
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2. [20] State whether each of the following statement is true or false. No explanations needed.
a) I U and V are nonempty subsets of a vector space W, then U -+ V is a subspace of W, Faﬁh (See j%shjtmff)
b) If Ais a 12 x 11 matrix , then A and AT have the same null space. M;@‘ NCA )_C_:_ R“‘&J‘& 1 Lo N{AT) = ”?]g

¢) If xy, Xp,..., X9 are vectors in a vector space E, und‘ Span(xy, Xz,..., Xo)=Span(x, X2,..., xg), then x,
Xg,..., Xg are linearly dependent. _r_lfue)" Xg r & Linee p cao~bivalow O'f AL )gf" -

d) If x1, X2,..., X, span R™, then they are linearly independent. TTM-Q, I:ﬁ I fepmm 2.4.3
¢) Let A, and C be arbitrary n x n matrices. If A is similar to ¢, then A" is similar to CT. —,?U{?., Secko~ 4 2, Pe
£) If X1, X2,..., X are linearly independent , then they span R™. Tm} ‘95 Theovens 3: 4.2
g) If L is a linear operator on R" and x and z are two vectors in R™ with L(x) = L(z), then x = z. quje.
h) If U is the reduced row echelon form of a 10 x 14 matrix A, then U and A have the same row space. Tm({..} (szc 0L l)
i) If L is a linear operator on R%, then the range of L satisfies: R(L) = RS, Ebes'é A7 )Q,;"‘e LO = 0'26 )I’Zm
Ll=40
j) It A, B, and C are n x n matrices such that A is similar to B and B is similar to €, then A is similar to C'. True ﬂ‘;
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3. [10] Let Py = {a + bz + ca®;a, b, ¢,z € R} be the space of polynomials with degree less than three. Define
on P, a mapping L by L(p)(z) = 2p(x) — 3p/(x), where p’ stands for the derivative function of p. Show
that L is linear, and find the matrix representation A of L with respect to the ordered basis {1 — &, 2%, 1}.
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4. [10] Find a basis for the subspace S of R given by S = {(a+3b+7c, 2a+b+4de, —2h—4de, —2¢-2a)"1a,0, ¢ € R}.
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5. [25] Let uy =

(1 —1,2)"", wy = (=1,2,3)7 and ug = (4, 1,—1)1“ be vectors in R?, Let L be the linear operator
defined on Y by L(xjug + woup + aguy)=(2wy + a1 — wg)ug+(20s + @ — 0y )ua+(22; — g + 23)uy. a)Show
that uy, uy and vy form a basis for BR®. b) Find the transition matrix S from the ordered basis [u;, ug, ug) to
the standard basis [ey, eg, ey]. ¢) Find the matrix B of L with respect to the ordered basis [uy, uy, ugl. d)
Write down the form of the matrix A of L with respect to the standard basis [e;, ez, es]. (Dot not attempt to
evaluate A.)
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6. [15] a) Let A and B be 5 x 7 matrices. If rank of A is 3, what is the dimension of N(A)? If the dimension
of N(B) is 5, what is the rank of B? (Explain each answer to get full credit.)
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b) Let uy, us and uy be linearly independent vectors in R, and set v; = uz — 2uy, vo = uy — 2us, and
vy = ug — 2uy. Are vy, vy, and vj linearly independent? (Explain your answer or get no credit.)
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7. [10, Bonus| Let A be an n x n matrix. Let the column space of A be denoted R(A) = {Ax; 2z € R"}. Show
that N(A) = N(A?) if and only if R(A) N N(A) = {0}.
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