MAS 3105 (Linear Algebra)— )(e7
Test 1, Friday May 22, 2015
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Remember that you won’t get any credit if you do not show the steps to your answers. You may show your
work on the back of each page. There are 15 bonus points which do not carry over to other assignments
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1. [20] a) Find the reduced row echelon form of the matrix B = 3 5 7 9 |.Db) Find the null space N(B)
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2. [20] State whether each of the following statement is true or false. No explanation needed.
a) If A and B are n x n matrices, then (A — B)(A+ B) = A2 — B2, F&ée/ AR = RBA /\-Mywﬂ”""g
b) If S is a nonempty subset of a vector space V, then S contains the null vector of V. F
¢) If H is a 11 x 17 matrix, then H7 is a 17 x 11 matrix. Trre b 9 é)zj&" C“OE {'fa"‘;rc‘;;ﬂu 2,2,2
d) If A is a singular 22 x 22 matrix , then A7 is singular. 7 rite Y] é,y Tf@" e e b B ’Ne:f:—{ t :;f
e) If U, and W are subspaces of R™, then U U W is a subspace of R™. r “‘é@ s fea “”“’“""f& J"a'(cﬂéc e s
. f) If A and B are n x n singular matrices, then A + B is also singular. F‘l’gs’e‘

g) If A= (aj,as,a3) is a 4 x 3 matrix with N(A) = {0}, and b = —3a; + 4ay — 7as, then Ax =b has a
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( j) If Ais a 12 x 12 matrix and x = 0 is the only solution to Ax = 0, then A is nonsingular. Treg, L“y AT
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3. [20] Find the inverse of the matrix A = g i 461) 3 G ( o o | \
| ‘ N 1 R L
i o % 3> v o
o i 2 |-2 P2 |7 N e
o 1 31302 1 o o Ll-t-t
2 -2 {
| o =13 =t 21y L 8 & -2
_ 3 -2 e i O 3
— -
o C (=0 v o | (

4. [25] a) Let A be a nonsingular n x n. Show that AT A is nonsingular and det(ATA4) > 0. B .
Al (ATA) = e (A7) Al (A) = W{)‘FUZ. Stnce A 42 "f"‘—“"‘&*”?“ r, St At
So Aot (ATA) 2 0, ardd ATA S mensingotar wte f(ATAY) >0.

b) Let A be an n xn matrix with det(A—22I,)=0. Show that the system Ax = 22x has a nontrivial solution.
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d) Compute det(C) with C as in question c).
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5. [5] Let E be a vector space, and let U be a nonempty subset of E. Complete the sentence: U is called a
subspace of E when
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6. [5] Prove that any two nonsingular n x n matrices are row equivalent. Z-Q f— AR be +AT bromgivw
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7. [10] Let U and V be subspaces of a vector space E.Set W={z2€E;z=u+vwithueUandv ErV}. Show
that W is a subspace ,Of E. by Mfe' ()E < "U'/- 856 VG%O( DE - Og 1»%; &4},(’0 oo Heat
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8. [10] Use mathematical induction on m to prove that for every integer m > 2, if Ay, Ao,
matrices, then one has (A4; Ay...A4,,)7 = AL .. AT AT.
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