. SOLUTION B9 FEE—#RTEACEX
Eagk. Quiz 6 2= AEE: 2020/11/05

1 SBIERER. 2. AAMERFH - 5188 RLLFR! 3. SEER-ER
1. Consider the set R?, with the addition defined by [z,y] ® [a,b] = [z +a+ 1,y + ], and

with scalar multiplication defined by r[z,y| = [rx +r — 1, ryl.

a. Is this set a vector space? Hint: Show by verifying the closed under two operations,
A1-A4 and S1-54.

b. What is the zero vector in this vector space? Hint: The zero vector will NOT be
the vector [0, 0].

Answer: the zero vector 0 = [—1, 0], —[z,y] = [~z — 2, —y]

[z,y] @ [a,b] = [x +a+ 1,y + b] and r[x,y] = [rz +r — 1,ry| are both in R?, hence
proved the closed.
Al ([z,y]@fa, b)) @ [pgl =[r+a+Ly+b@p g =[r+atl+p+ly+b+q=

z+a+p+l+ly+btg=[zy@lat+p+1,0+4q] =2,y & (a b ®[pq])

A2 [zyl@fab]=[r+a+tLy+bl=la+ta+1Lb+y]=ab] & [z,y]

A30 = 0[z,y] = [0x+0-1,0y] = [-1,0]. 0B[z,y] = [ 10}@[ yl = [ 14+2+1,0+y] =
[z, y]

AL (—Dfg) = (-2 + (~1) = 1, —y] = [~z — 2, ~g]. [£,4)® [~z — 2, —y] =[x — & -
2+1y—yl=[-1,0]

S1 r([x,y] @ [a,b) =r([t+a+1,y+b])=[re+ra+r+r—1ry+rb =[re+r—
l+ra+r—14+1Lry+rb=[re+r—1,ry| B [ra+r —1,rb] = r[z,y] ® rla, b

S2 (r+s)lx,yl=[(r+s)x+r+s)—1r+s)yl=re+sz+r+s—1ry+syl =
re+r—1+sz+s—1+4+1,ry+ syl =r[z,y] & rla, b

S3 s(r[z,y]) = s([re+r — 1,ry]) = [sre + sr — s+ s — 1, sry] = (rs)[z,y]

S4 1z, y] =z +1-1,y] = [z,y]
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