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1. Which of the following sets in R* are closed under the usual operation in R* of
multiplication by scalars ?

S ={(a, b, ¢, d) € R* ab=0 and d = 0}

T={(a, b ¢, d)eRYa+b=1andc=d} (10,00)€ T, but 2.(49,00) ¢T
U={(a, b, c d)€R4|bZOandCSO}V:(O)q‘O’o) € U ot ~l.A) €T
V={(a, b, c, d e R a+b—c+2d=0}
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2. Which of the following are subspaces of F[—1,1] = {f | f: [-1,1] —» R}?
X ={f €F[-L,1] | f(-1) = f(1)}

VY ={feF-11 | ;O=-1} O &Y |
Z=A{feF[-1,1] | f(z) = f(y), Vz,y € [-1,1]}
W={feF[-1,1] | f(-1) <0} ‘%P :é()‘)j: -2 YxeEho, Lo ‘“"?G W
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3. Whichof U={(z~-y, z+y, z—y) |z, ye R}, V = {(z, vy, —y) |z, ye R}
and W ={(z?, y, z+y) | 2, y € R} are subspaces of R3?
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U agalpacf @ B
| Simailade, = spar & (4,0,0), (91,0 b= &l»pme@ e~
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4. Which of the following are spanning sets for the subspace U of R3 defined by
U={(z,y,2) | s -y +2=0}7
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5. Which of the following statements are true?
I. The span of any two different vectors in R? is all of R2. FALSE
II. The set {(1,—2)} spans a line through the origin in R2. TRUE

II. A set of vectors {u, v, w} in a vector space spans V if every vector in V is a linear
combination of u and u +v+w. TRUE

IV. Theset{[ 1} [(1) ?:l}spanstz PALSE
V. The set {(1,1,1),(0,2,3)} spans R3. [AL3E : 2, g W &Q'Q}M—'
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6. Let u= (1,0, 1), and X ={w € R® | w x u =0}
| @3) Is X a subspace of R3?

~ @b) If your answer to (a) is “yes”, find a spanning set for X.

: < '\%’c) Give a complete geometric description of X.
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7. Consider the vector space F(R) = {f | f: R — R}, with the standard oper-
ations. Recall that the zero of F(R) is the function that has the value 0 for all

z € R.

Let W = {f e F(R) | f(—m) = f(m)} be the subspace of functions which have
the same value at £ = —7 and z = 7. Now define functions g, k,5 and k € F(R)
by

9(z) =sinz, h(zr) =cosz,

k(r) =1, and j(z)=sin(z + Z—), Vz € R.

| a) Show that g and k belong to W.
2 _b) Show that j € span{g, h}.

2 c¢) Show that k ¢ span{g, h}.
(You must justify your answers.)
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8. [Bonus| Give the set U = {(z,z +2) | z € R} the non-standard operations
(, )@@, v)=(z+2, y+y —2) (vector addition)

and
kO (z, y) = (kz, ky —2k+2) (multiplication by scalars).

L%- (7,242)= (Rx, L(xa2)-2842) - fosc, e v2) €U

( a) Prove that U is closed under the operation of addition defined above.
| b) Show that there is a zero vector for U in U (i.e. Find it and show it works.).

@_ c) Show that every element (z,z + 2) € X has a negative in U.
(ie. fv=(z,z+2) € U, what is —v € U?)
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