Math 2130: Linear Algebra Linear Transformations
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1. Consider the transformation 1" given by T' ( [a@] ) = [xl w?’] .
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(c) Is T linear? \W/

Yes becanse T(§+‘%\= T(&) +‘Q§3 ond  T(cR)= c TG
\a\a_ Far‘- () amd ().

2. The figure shows vectors u,v and w, along with the images T'(u) and 7'(v) under the action of a linear
transformation 7' : R? — R2. Draw the image T'(w) as accurately as possible.

(b) Compute T (c

(Hint: first write w as a linear combination of u and v.)
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s linear
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3. Consider the matrix transformation 74(x) = Ax for each matrix A. Draw the image of e;, ez and the unit

square under T)4. Describe the transformation geometrically.
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4. Let T : R? — R? be the transformation that maps e; to y1 and es to y2 where e; and eg are the standard

unit vectors in R? and
_|? and _ |t
Y1 = 5 y2 = 6 |-

Find the images of v = [ 53] and x = [il] under 7.
- 2

Goen s T([4])=[Z] ent T([TD)- <]
Notice _\7=[_§3"S =S [:;& -3 Yo\.]: SE, -3,
G T = Tlss -3 = STEY -3 TE=5(2] -4 }-5]

Also T([5])= % T@Y+ xTED = x.[gﬂ . x{ﬂ; g:::i]
—

oe 5 VIR

If T:R™ — R™ is a linear transformation, then 7°(0) = 0.

5. (a) Justify the following statement:

In other words, T" maps the zero vector in R™ to the zero vector in R™.
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oX = 5> & any. Vecko- X in R
the / 44,?:, 20 Vectr inar means gy con pull out seakng
Scalar '/ "
Since T is  linear, T(0R)= 0TR) = ©.
V/4
)
(b) Is the function f: R — R given by f(z) = mx + b a linear transformation?
No ¥ b =O. not eqtm( waless b=0

E.g. ‘F(x-&-\é) =m (x{—tg) +‘9_ K\)
£ G(@—:(mm\o) « (m\afb) = m(xty) +2b
(TMS is clled an affine transfarimaton D



