Answer on Question #44928 — Math — Linear Algebra

Question. Let V ={(a,b,c,d) E R*:a+ b+ 2c+2d =0} and W ={(a,b,c,d) € R*:a =
—b, ¢ = —d}. Find the dimensions of V and W.

Solution. Rewrite the V in the next form: V = {(—=b — 2c — 2d, b, ¢,d)}. Find the basis of V: v; =
(-1,1,0,0),v, = (—2,0,1,0),v3 = (—2,0,0,1). Check that v, v,, V5 are linearly independent.

Let /11171 + /12172 + /13173 = 6 = (_AIPAIP O, O) + (_212, O,Az, O) + (_213, O, 0,/13) = 6 (=1

/11 = 0
& (=4, — 22, — 223,11, 4, 13) =0 & {/’12 = 0 = v,, vy, v3 are lineary independent.
13 = 0

Check that Yv € V can be represented in the next form: v = 4,v; + ,v, + A3v3. Let v =

Alzb
(=b —2c—2d,b,c,d) €V. Then {/12 =c. bv; +cv, +dvs =(—b—2c—2d,b,c,d) == v.
13:d

So dimension of V is equal to 3.

Rewrite the W in the next form: W = {(a,—a,c,—c)}. Find the basis of W: w, =
(1,-1,0,0),w, = (0,0,1,—1). Check that w;, w, are linearly independent.

Let A,w; + A,w, =0 & (A,—14,0,0) + (0,0,4,,—1,) =0 & (A3, =11, 45, —1,) =0 &

Al =0 . .
= =0 = Wy, W, are lineary independent.
, =

Check that Vw € W can be represented in the next form: w = A;w; + L,w,. Let w =

A=a
(a,—a,c,—c) € W.Then {/11 _ W + cw, = (a,—a, c,—c) = w. So dimension of W is equal
, =

to 2.

Answer. dimV = 3,dimW = 2.
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