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MTH 309-4 Linear Algebra I F11

Recitation 11

(A) Let T: R4 → R2 be a linear function with

ker(T ) =




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a− b



∣∣∣∣∣∣∣∣∣∣∣∣
a, b ∈ R


.

Prove that T is onto.
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(B) Let V and W be finite dimensional vector spaces. Prove:
(a) There is a one-to-one linear function T : V→W if and only if dim(V) ≤ dim(W).
(b) There is an onto linear function S : V→W if and only if dim(V) ≥ dim(W).
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(C) Consider the matrix

A =


a11 0 0 . . . 0

a21 a22 0 . . . 0
...

...
...

...

an1 an2 an3 . . . ann


Prove by induction that det(A) = a11a21 . . . ann.
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(D) Let A be an n× n-matrix. Show:
(a) If Ak = 0 for some positive integer k, then det(A) = 0.
(b) If Ak = In for some positive integer k, then det(A) = ±1.


