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Section 1.6

8. Determine whether the subset W is a subspacce of the Euclidean space R3.

W ={[2z,x +y,y] | z,y € R}

Answer:
W ={[2z,2 4+ y,y] | z,y € R} is nonempty since [0,0,0] € W.
1. Let [2z1, 21 + y1, 1] and [2x9, 3 + Yo, y2| be in W.

221, 21 + Y1, Y1) + [222, T2 + Y2, Yo] = [221 + 222, 21 + Y1 + T2 + Y2, Y1 + Yo
=[2(z1 +x2), (1 + 22) + (Y1 +32), (1 +y2)] €W

2. Let [2x1, 21+ y1,y1] € W and r € R.

221, 21 + Y1, ] = P22, (@1 +y), ] = 2(rxn), (ron) 4+ (ryn), ryn] € W
Thus W is nonempty and closed under addition and scalar multiplication, so it is a
subspace of R2.

11. Prove that the line y = max is a subspace of R?. [HINT: Write the line as W =
{[z,;ma] | = eR}]

Answer:
W = {[z,mz] | = € R} is nonempty since [0,0] € .

1. Let [y, ma1] and [z2, mxs] be in W.

[T1, mz1] + X9, mas] = [x1 + o, mxy + M| = [(21 + x2), m(x1 + 29)] €W

2. Let [z1,mx;] € W and r € R.

rlzy, mxy) = [rey, rmaq] = [(raq), m(rax,)] € W
Thus W is nonempty and closed under addition and scalar multiplication, so it is a
subspace of R2.

8. FTTTFFTTFEFT

45. a. Clearly, vy, 20] + v € sp(U1, U5) and therefore sp(vy, 201 + va) C sp(V1, Us).
Also, U1 =1-U1+0- (271 + V) and Uy = (=2)- U1+ 1- (201 + V).
Showing that 'y, Uy € sp(v7, 20 +v2) and therefore sp(v'1, V) C sp(Uy, 201 +U5).
Thus sp(V'1, Us) = sp(th, 201 + Us)
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b. Clearly, U1 + Vs, U1 — U and Uy = %(5’1 ) — %(71 _T), 50 T Ts €
sp(Vy + Ua, U1 — Us), and therefore sp( Ty, U1 — Va)

— — — - — —
Thus sp(v'1, Va) = sp(V1 + Uz, U1 — Vs

47. Clearly Wi N Wy is nonempty; it contains 0. Let ¥, € (W7 N Ws). Then 0,4 € W,
and U, W € Wy, so v+ @ € Wi and v+ @ € Wy since W7 and W, are subspaces. Thus
U4 € (WyNWy). Similarly, ro' € Wy and ro' € Wa. Since W; and Wy are subspaces.
Thus rv € (W7 NWs,). Thus Wy and Wy are subspaces. Thus Wi N W, is a subspace of
R’n
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