MAT 2550: Quiz 1 Name:
February 18, 2019

1. Find all real solutions to the following system of linear equations. (There are infinitely many!)
You may express your solution in any form you like, as long as it is correct.

2x +z 4w =5
Y —w =-1
3x —z —w =0

dr 4y 42z +w =9



2. Compute the following:

1 0 0
() 3[0] +5(1]-2(0] =
0 0 1

2 0
3. Let T : R? — R? be the linear map defined by T <(l)> = (1) and T ((1)) = (1) What is
0 2



4. Let T : V — W be a linear map. Prove that N = {v € V : Tv = (} is a subspace of V. (It is called
the Null Space of T. Hint: It suffices to show that, if vy € N and v, € N, then av; + Bvy € N.
50 let vy, v € V satisfy Tvy = Tvg =0, let o, 8 be scalars, and show that T{av; + Bvy) = 6)

5. Suppose that, for the set of vectors {vi,va,v3,...,v,} In a vector space V, there exist scalars
Qay,ao,a3,...,0, and 81, B2, B3, ..., B, such that a; # 51 and Z?Zl QU = Z;;l B;v;. Show that
the vectors vy, v2,v3,..., and v, are linearly dependent (that is, not linearly independent). [Hint:

subtract!]

Extra Credit!:

e Prove that for any linear map T : V — W, T(_') 0. (Hint: Let v € V be any vector, and use the
fact that 0 = Ov, as proven in class on Wednesday; blmlldrly, of course, Ow = 0 for any w € W.
Alternatively, apply T to both sides of the identity 0 + 0 = 0. )



