Pre-clagg Warm-up!!!

Which of the following mappings RA2 -> RA2
are one-to-one?
Which are onto?
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As it says on the Canvas site, the exam on
Tuesday covers everything through 8.1 since
the last exam, namely
51-55,4.1-44,7.1,7.2,8.1
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Section 6.1 The geometry of maps RA2 -> RA2

We learn

the meaning of one-to-one and onto
Linear maps take straight lines to
straight lines, hence parallelograms to
parallelograms

Polar coordinates in 2 dimensions
Linear maps are 1-1 <=> their matrix
has det #0 <=> they are onto

Types of question:

Find whether the given map is 1-1 or
onto (or both)

Find a linear map sending a given
parallelogram to another parallelogram



In the book, linear maps f: RAn -> RAm
are mappings given by matrix
multiplication:

f(v) = Av

where v is avectorin RAn and A is
an m xn matrix.

Example: f(x,y) = (x+y, X-y) (% linear .
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Theorem. Linear maps take straight lines to
straight lines, or single points.
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Question:

51—
2. What about f(x j 4
Which matrix A expresses the mapping T <X +j .Y +j T

f(x,y) = 2x + 3y, 4x + y)
in the matrix form f(v) = Av ¢
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e. None of the above




Examples:

1.

T(x,y) = (x+y,0); T(x,y) =

Determine if the mapping T : RA2 -> RA2
is 1-1 and/or onto.

(2X+y, ).

2. Find a linear map T that sends the
parallelogram with vertices

(0,0), (1,1), (1,2), (2,3)

to the parallelogram with vertices
(0,0), (-1,0), (-1,2), (-2,2)
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Planar polar coordinates (r, t) refer to points
with (x,y)-coordinates (r cos t, r sin t) and can
be regarded as a transformation RA2 -> RA2
given by

T(r,t) = (rcost, rsint)

Tisnot1-1.

It can be regarded as mapping rectangles to
circles:
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