Mr. Simonds’ MTH 261 Class

Several linear transformations are stated on below and on the next page. For each transformation,
determine if the transformation is bijective, only injective, only surjective, or nojective. Then:

e If the transformation is not injective, determine an explicit, non-zero vector X that maps to 0.
Show work that leads to the vector. That work might simply be a statement that begins “(i)t is

obvious that ...”. Finally, use the stated pattern to explicitly show that X maps to 0.

e If the transformation is not surjective, determine an explicit vector in the codomain that is not in
the range of the transformation. Show work that leads to the vector. That work might simply be
a statement that begins “(i)t is obvious that ...”.

Linear Transformation 1: T1 ([X11 X5, X3]T) = [—2 X+ X5, X+ X ,3Xl + X, — X3]T

Linear Transformation 2: T, ([Xi, Xy, XB]T) = [3 Xy, —Xg, 4 X + XS]T
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Linear Transformation 3: T, ([Xl, XZ]T) =[%,,0,% — X, ]T

Linear Transformation 4: T, ([Xl,XZ,X3, X4]T) :[le Xy = Xy X Xy = X +2X,, =X, +2X, —5X4]
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