Linear algebra notes, Arun Ram August 19, 2023

Topic 4. Example 9. Is W = {a1z + a22? | a1, a2 € R} a subspace of R[z]<2?

A subspace of Rlz]<2 is a subset W C R[z]<2 such that
(a) If w1, we € W then wy +we € W,
(b) 0 e W,

(c) If we W then —w € W,

(d) If we W and ¢ € R then cw € W.

Proof.
(a) Assume wy = a12 + azx® € W and wg = byx + byx® € W.
Then a1,as € R and b1,by € R.
Then wy +wy = a1z +asx®+bz+bex? = (ay+a1)x+ (b1 +b2)x? and a1 +b; € R and as+bs € R.
So wy +we € W.
(b) 0= 0z + 0x? satisfies 0 € R and 0 € R. So 0 € W.
(c) Assume w = a1x + azx® € W.
Then a1, as € R.
Then —w = —(a12 + a22?) = —a12 + (—az)z? and —a; € RR and —ay € R.
So —w e W.
(d) Assume w = ajz + azx? € W and ¢ € R.
Then a1, a2 € R.
Then cw = c(ayz + a2x?) = (ca1)z + (caz)x? and ca; € R and cay € R.
So cw e W.
So W is a subspace of R[z]|<a. O

Topic 4. Example 11. Is

g — {<CCL Z) € My(R) ‘ ad — bec = 0} a subspace of Ms(R)?.

A subspace of Max2(R) is a subset S C Msyo(R) such that
(a) If wy,we € S then wy +wy € S,
(b) 0 €S,

(¢c) If w € S then —w € S,

(d) Ifwe S and ¢ € R then cw € S.

Letw1:<(1) 8).Sincel~0—0-0:0—0:0thenw1GS.
Let wy = 8 (1)).SinceO~1—0-0:0—0:0thenw2ES.
Then
wl—l-wg:((l) 8>+<8 ?)Z(é ?) and 1-1—-0-0=1.
So wy +ws & S.

So S is not a subspace of May2(R).
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