Math 220
1.8 Linear Transformations
Questions for flipped class
Key terms:


Standard basis vectors: , , …
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Definition of a Linear Transformation
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(1.8.7 theory question)
How will we begin showing a function is a linear transformation?  That is, what are the assumptions/definitions we will make at the outset?


(1.8.1 solution)
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(1.8.7 theory solution)
How will we begin showing a function is a linear transformation?  That is, what are the assumptions/definitions we will make at the outset?
Claim: T: X -> Y is a linear transformation.
Let T be as given above and scalar c and u,v in X be given.
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Let A be a 6 x 5 matrix. What must @ and b be in order to
define T : R® — R® by T(x) = Ax?
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use a rectangular coordinate system to plot
o= [g].v= ['f].mdmeirimmundnmgvenmfm-

‘mation T'. (Meke a separate and reasonably large sketch for cach
exﬂgiu.) Describe geometrically what 7 does to each vector x
inR%

w o= (5]
4 m)=['f, ‘;][;;]
roeft 1l2]
e ro=[8 3][2]
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let T :R? — R? be a linear transformation that maps e

into y, and maps e into ¥, Fmdmeimngesof[_g] and

(2]
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(T/F) A linear transformation is a special type of function.
(T/F) Every matrix transformation is a linear transformation.

(T/F)1f Aisa3 x 5 matrix and T is a transformation defined
by T'(x) = Ax, then the domain of T is R>.

(T/F) The codomain of the transformation x > Ax is the set
of all linear combinations of the columns of 4.

(T/F) If Ais an m x n matrix, then the range of the transfor-
mation X > Ax is R™,

(T/F)If T : R" — R™ is alinear transformation and if ¢ is in
R™, then a uniqueness question is “Is ¢ in the range of 77"
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Define f : R — R by f(x) = mx +b.

2. Show that £ is a linear transformation when b = 0.

b. Find a property of a linear transformation that is violated
when b # 0.

c. Why is f called a linear function?
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. a=5,
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The system is inconsistent, 50 bis not in the range of the transformation X - Ax.
e 1

Areflecton through the origin. A contraction by th factor 5
‘The transformation in Exercise 13 mayalso be described

. rotation o  radians about the origin or
rotation of -1 radians about the orgin.

s 16

e
o

W{% i b s

A projection onto the x-axis

A reflection through the line x, = x,
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21, (UIF) A linear ransformation s aspecial ype of ncton. —- o e .
20, (W/F) Bvery matix transformation s alinea wransformation. —-

23, (W16 Aisa3 x Smatrix and T is a ransformation defined

by T(x) = Ax, then the domain of T s R’. FRS
24, (TVF) The codomain o the transformation x > Ax s the set. .
of all lincar combinations of tho columns of A. T False: codomain vs range

25, (I/F)If Ais an m x n matix, then the range of the transfor-
mation x > Axis R, F itis the set of all linear

mbinatior
26, EDUT B R is e tormaionsadifeisia " iraions of the cols of 4
R, then a uniqueness question is “Is cin the range of T7° T this is existence
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37. 8. Whenb =0, f(x) = mx. In thi case, forall x, y in R
and allscalars ¢ and d,

Sex +dy) = mlex +dy) = mex +mdy
= c(mx) +dmy) =c- f(x) +d - f0)

This shows that £ is lincar.
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with T defined by T'(x) = Ax. find a vector x
‘whose image under 7 is b, and determine whether x is unique.

a=[3 75 1e=[3]




