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(a) (4 points) Write down the definition of an isometry.

Solution. An isometry is a distance preserving map. That is, a map α : R2 → R2 is an
isometry if and only if

d(α(X), α(Y )) = d(X,Y ) for all X,Y.

(b) (3 points) Let α : R2 → R2 be given by α((x, y)) = (y + 1,−x). Is the map α an isometry?
Justify your answer.

Solution. Yes, it is an isometry. For X = (x1, x2) and Y = (y1, y2),

|α(X)− α(Y )| = |(x2 + 1,−x1)− (y2 + 1,−y1)| =
√

(x2 − y2)2 + (y1 − x1)2 = |X − Y |.

(c) (3 points) Is the map α linear? Justify your answer.

Solution. No, it is not linear since α(O) ̸= O.
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