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1. Fixvi= |1|,vy= |0 |,vs= |5] andw= |4
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(a) How many vectors are in the set {vi,vy,v3}? Is w in this set?
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(b) How many vectors are in Span{vy,vy,vs}?
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(¢) Is w in the subspace spanned by {vi,Vvq,v3}? You must justify your answer. "E'C"L"Qo'\ e
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(d) If w is in Span {v1, Vg, v3}, find coordinates for w relative to vy, Va, V.
Use these coordinates to set up a vector equation, and double check that w € Span {vy, vy, vy}
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, and V3 {2} span R3?
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2. Do the vectors v| = { 2 jl . Vo
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3. Find all possible i so that the vectors ?;' i;i and vy - {?{ épan RZ.
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4. Compute the following matrix products, showing all work, or state that they are undefined

(a) BSO}[” DNE = ou vl :tt::ow; in X
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5. Let A = {2 2} . Determine if b = {SJ is a linear combination of the columns of the matrix
2 0 7

A. If it is a linear combination, find coordinates b with respect to the columns of A. Check
your answer using a vector or matrix equation.
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6. Let A= L /J . Does the system Ax = b has a solution for every b € R2?

You must justify your answer.
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7. Let A= |0 -2 2 2
4 -2 10 8
Determine if the system AX = b has a solution for every b € R3.
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8. Do the columns of the matrix A = {10 14}

29
5 7 span R*7

You must Justlfy your answer with an argument.
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9. Do the columns of the matrix A= |2 5 7| span R%?
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You must justify your answer with an argum%%t
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10. For each of the following vecto?swﬁ»ﬂ%gwsmnmmi@@@%ﬁmntéger combinations.

Then, answer the questions given.

Define Span{ghgz} 3
e wrd ‘ |
{w R 3C\k| "‘”Clb;%’éﬁ("“%

Is the span is a point, line, or a plane?

o Place

Do the vectors span R??

§\3: !3 %C..b;' 4+ C.}B: 8"\@«)6;@”2}

; Is the span is a point, line, or a plane?
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C. Do the vectors span R??
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ﬂ? Define Span{fn}
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id: W= Q‘-L' g'ﬁ C.‘Q-[R
Is the span is a point, line, or a plane?
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Define Span{gb B2, B&}
{Bi@=cb +eb, +gb, Knc.,g,c,em}

Is the span is a point, line, or a plane?
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Do the vectors span R??
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11. State the following definitions, and fill in the appropriate blanks in the theorems.
Definitions

(a) Give the formal definition of Span{vy,vq,Vvs}.
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(b) Give the geometric meaning of Span{vy, vy, v3}.
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(c) Given an m x n matrix A and a vector x € R”. State the definition of AX.

e J—

( 1) Suppose that A [ . an] is an m X n matrix. Rephrase the sentence “The columns
of A span R™ as a St,atement about vectors.

'T&L LO'QURM'\$ d‘& A Span iRW\
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(¢) Suppose that A is an 5 x 7 matrix, and that AX = I X j
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Find j and k so that x € R/ and b ¢ R,
y . cnth ) ® - 3
Lo ftrowsin X = colume: n A= F, ie. Xe RT.

L(:: H rows in E@?n = #rows in A= 5 , Le. ‘,5 ¢ ”%5'

Theorems

Theorem 2 The reduced echelon form of a linear system has three possible cases

(a) The system has ’é solutions if COI\'*'NM CO o ol ﬂj
iy omprdtse b . . ‘
(b) The system has 1. solutions if AND ) Ptu’O" ia ea, Coluan,
A SR Py

(c) The system has Qo MQU\.‘A/ solutions ifv$ WM'“‘M* N —
AND b k W/o Py ().‘\)o*"

Theorem 4: The columns of an m x n matrix A span R™

if and only if there is a pivot _i"™ Q,Vng R.I)\;d
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