Answer on Question #85937 — Math — Linear Algebra
Question

Which of the following are subspaces of R"3? Justify your answer.
1) S={(x,y,2)€R"3 | x+y=z }
2) S={(x,y,z)€R"3 | 2x=3yz }

Solution
The subset of linear space is a subspace if it is a linear space. A subspace is a closed set
with respect to addition and multiplication by scalar. Let's check it:
1) If (X1, Y1, 21), (X2, Y2, 22) € S that xi+y1 = z1 and xz+y2 = 22, then (Xg, Y1, 21)+(X2, Y2, Z2) =
(X1+X2, Y1tY2, Z1+22); (X1 +X2)+(y1tY2) = (Xa+y1)+( Xo+y2) = 21+22. SO (X1, Y1, Z1)+(X2, Y2, 22) € S.
Let (x,V,z) € Sthat x+y = z; a(X, Y, 2) = (aX, o, az), ax+ay = a(X+y) = az, that is,
(ax, ay, az) € S. Thus, S is a subspace of R,

2) Let (x,Y,2) € Sthat 2x = 3yz. a(X, Y, 2) = (aX, ay, az), 2ax = a(2X) = a(3yz) = 3(ayz)
# 3(ayaz) that is o(X, y, z) ¢ S. Thus, S is not a subspace of r3.
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