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Exam III , MTH 221, Summer 2018
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QUESTION 1. (4 points) Let A be a matrix 3 x 4. Given Rank(A) = 3. Convince me that for each point @ € R’, say
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Q = (a,b.c), the system of linear equations, A || = | 4| has infinitely many solutions. ey m
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QUESTION 2, (4 points) Let 4 be a 3 x 2 matrix such that A [g OJ -4d= [0 3} . Find the matrix A.
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QUESTION 3. (6 points) o d]
(i) D = {A € R*?||A| = 0}. Convince me that D is not a subspace of R>*2. R- {g 3}
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(i) D= {f(z) € Py| f(—1) = 1}. Convince me that I} is not a subspace of P;.
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(iiiy D = {(a;,¢3.0) | a1,a2 € R}. Convince me that D is.not a subspace of B3, £
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QUESTION 4. (6 points) Let F = 0 c . Given that F is row- equwalent to W= |0 0 {1)1{.Findthe
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Write the Col(F) as span of some independent columns, / (h' 4 k’o ) - (CE’ Cq, Coile 1Cs )
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QUESTION 5. (4 points) Let D = {[ﬂ -i(-)% i:j i :Z | a.b € R}. Convince me that D is a subspace of R2%2, then
find the independent number of D (i.e., /N{D), another name dim(D)). Cosn I Mﬂma! Ved

Rme JR‘* )

+L 1 Y4 ab,ER
O &

' 2] [2 17 -t_itnce&cmtauﬁ#w'ﬁﬂf
ind {o 3/, Lo ¢ oryege s » b axdapaefao

R”"elﬁ” ﬁ v 2 0 3 R+, i 2 0 3
-.I
v 106 Y o3 07]

' &2 2 fdgmbof

-

'Huyifum 7 JeInJmL
4 Jm\ (0)=] /

bopdinare 2 {22




QUESTION 6. (4 points) Let D = {f(x)} € Py|f’(1) = 0}. Convince me that D is a subspace of Py, then find the
independent number of D (i.e., IN(D), another name dzm( N.
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QUESTION 7. (6 points) Given A is a 3 x 4 matrix such that 4 2R, + Ity = R3 B Ry & R. C.
a) Find two elementary matrices say E, F such that EFA = C
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b) Find two elementary matrices say F, 1V such that FH7 C' =4
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¢) Use row operations only to determine the matrix 3, where [0 ?J [ J [ J [l l} =B
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QUESTION 8. (3 points) Let A be a matrix 2 x 3 such that Rank(4) = 2. Someone told you that I can construct such
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matrix such that 4 [4| = [0} and A [— 12} = [0} You smiled and you said "if you live all your life + life after you
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will never be able to construct such matrix, because ... ". What is the reason that you gave? T" Yive on exmpl:("“ﬂvw)

Consider the homogenous system AX = O (where O isa2X 1 zero-column). Since Rank(A) = 2, the
system will have two leading variable and one free variable. Thus the solution set of the homogeneous
system, call it F, we have F = span{one non-zero pointin R"3} and it has independent number 1 (i.e., it
has dimension 1). Now from the hypothesis the points Q =(1,4, 2) and W = (-3, -12, 7) "live" in D. Since
IN(F) = 1, Q and W must be dependent. However, if we check..they are INDEPENDENT (impossible).
Hence such matrix does not exist
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