Introduction to Linear Transformations
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After reading Section 1.8, answer the following questions.

1. State the definition of a transformation.

2. What is the difference between the codomain and the range of a transformation?

xr1 + T2
3. Consider the transformation T : R? — R? defined by T( [il} > T — To
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(a) What is the image under T' of [_23} ?

(b) What matrix could represent this transformation 77
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(c) Find an x € R? whose image under T'is b = |—6.
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)
(d) Determine if c = | 2 | is in the range of T.
12



4. State the definition of a linear transformation.

5. Use the definition above to prove the property that 7'(0) =0 if T is a linear transformation.

6. Similarly use the definition of linear transformation to prove the property that T'(cu+dv) = ¢T'(u)+dT(v)
if T' is a linear transformation.



7. Is the transformation in question 3 linear? Justify.

T1
8. Consider the transformation T : R? — R? defined by T( Bl} ): 22| . Is this transformation linear?
2
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Justify.



