Math 320 Linear Algebra
Assignment # 9

1. Let V be a vector space and W = {0}. Show that W is a subspace of V. This is called the trivial
subspace of V.

2. Let V be a vector space, and 1, v,...,0, € V. Let H = span(vy,v,...,7,). Show that H is a
subspace of V.

I made a short video that might help with this problem: Spanning set Proof video

3. Let V,W be vector spaces and T : V' — W be a linear transformation. Show that ker(7T) is a
subspace (not just a subset) of V.

In the following video I show it is true for Rg(7"). Range of T is a subspace video

4. For each of the following determine (with proof) if W is a subspace of the vector space V.
(a) V =R* and
a+2b
W = 0 ta,b,ceR
N 3a+b| T
c

(b) V:P4 and
W:{am3+bm2+2x+c:a,b,c€R}

(c) V =R**? and

(d) V =R3 and
W:{feR3;Af:6}
where:
1 -2 7 2
A=13 —2 —1|, b= |1
-1 8 2 4

(e) V=2 (R,R) (the set of all function from the R to the R).
W={fe ZR,R): f(2) =0}.
5. For each of the following either show the transformation is a linear transformation or show it is
not. Here are some videos that could help:

oving a function is a linear transformatior
Proving a function is a linear transformation
Proving a function is not a linear transformation

(a) T :R?*2 — R3 defined by:
2a+b
()|
c d 0


https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=155a20b0-82d6-4809-911c-ad05017052ef
https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=2b4e8360-eda0-4a37-889e-ae6e016d2844
https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=a4e4b817-d8cf-4ab4-9826-ad0a003ffb3e
https://sandiego.hosted.panopto.com/Panopto/Pages/Viewer.aspx?id=0ee14b1b-49ea-4d50-bef3-ae70014b4319

(b) Let T : P, — R? defined by:
a+b
T(az® +bx+c)= | ac
a
6. Each of the following you may assume are linear transformation. For each find a basis for both

Rg(T') and ker(T). If you need another example of how to find a basis here is a video:
Find a basis for Kernel and Range of a Transformation

(a) T :R?*2 — R3 defined by:

(b) Let T : P, — R? defined by:

a+b
T(az® + bz +c¢) = |a+c

(c) T : R* = R? defined by T(¥) = Av where:

(d) T : P, — R defined by T'(p(x)) = fol p(x).
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