Subspaces or not ? Justify

A subset S of R"is a subspace of R"if S is closed
under addition and closed under scalar multiplication.
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Answers
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(1)t:0:0]€S,Letu:a2;v:b2€S,u+v:(a—|—b)2€S;
1
ku = (ka) 5 €S ; both closure hold , therefore S is a subspace of R”
0 0
(2) 0 ¢ S (no t value to get ) ; not a subspace of R?
3 _ 1) (0 1 0 1 1
closure under addition fails: ol'|1 € S ; but 0 + U= ¢ S | not value to get !
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closure under scalar multiplication fails:

1 1 5)
OGS;butE) ol = lo

5
no t value to get [0] J
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eSii+T=(a+b),

t €s;

T —1
(3) elements of form [y] = [ ] =t 1

—1
ES;Letﬁ:a[ ];T):b
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ki = (ka)[ 1 €S ; both closure hold , therefore S is a subspace of R®
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(4) nota subspace of R? : € S ;closure under addition holds:a,c> 0 — b + dl= |y +d €S since a+c¢>0
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closure under scalar multiplication fails: 6 € S ;but (-1) 6l =1_6 Z S
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(5) X

€S ; Let €5 ;but +

Y

1 1 5
= [1]§ZS since I’ +1° =2 > 1;5[0]:[0]¢5 since 5+ 0> =25>1;

both closure fail , therefore S is not a subspace of R’

0 4 5 4 5 9 4 20 4205t — 16
6)|0|gS;Lett=0—|0|;t=1—|1]|eS;but |0 |+|1|=|1|€5;5]/0]|=| 0 gSsince{tZO ;
0 —2 -1 2| |-1] |-3 —2| |-10 /
t+4=9=1=5
since {t _1 contradictory t's
both closure fail , therefore S is not a subspace of R*
0 1110 1 0 1 1 5
(7) (0| € S ;Let |0f;|1|eS;but |[0|+]|1|=|1|¢S since (1)(1)= 0;5|0(=|0 |€S ;
0 2| |3 2 |3 5 2| |10
closure under addition fails , therefore S is not a subspace of R®
Note: scalar multiplication works; (z,y,2)€ S = 2y = 0, k (z,y,2) € S since
(kz)(ky) = k* (zy) = k* (0) = 0.
(8) parametric form |y|=| s |=s|1|+¢t| 0 |;|0|€ S ;Letiu=a|l|+b] 0 |;0=c|l|+d| 0 |€S;
Z t 0 1 0 0 1 0 1
1 —1 1 -1
i+v=(a+c)|1|+(b+d)| 0 |€S;ki=(ka)|1|+ (kb)| O |€S ; both closure hold , then S is a subspace of R’
0 1 0 1
0 -2 -2 -2 -2
9)t=0—|0lcS;Leti=a|b |;0=0|5|eS;u+v=(a+Db)| 5 |€S;kii=(ka)] 5 |€S;
0 3 3 3 3

both closure hold , therefore S is a subspace of R*

(10) (o,o,o)e S :Leti = (0,0,5);6 — (0,5,0)es;a+6 — (0,5,5>§ZS since 52 + 5% = 50 > 25 ;

4u = (0, 0,20>¢S since 20> = 400 > 25 ; both closure fail , therefore S is not a subspace of R*®
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" ¢ -1 0 -1 -1 —1 -1
(M) |y|l=|t|=t|1|eS;|0leS;Leti=a|l |;0=0]1|eS;ui+V=(a+Db)| 1 |eS;ki=(ka)| 1l |€S;
z 0 0 0 0 0 0 0

both closure hold , therefore S is a subspace of R?

1 0f1]0 1 0 1 0

X S
(12) parametric form |y|=|t|=s|0|+ t|1];]0|€ S ;Letu =a|0|+b|1|;v=1c|0|+d|1|ES;
z 0 0 010 0 0 0 0
1 0 1 0
i+7=(a+c)|0|+ (b+d)|1|€S;ki = (ka)|0|+ (kb)|1|€ S ; both closure hold , then S is a subspace of R*
0 0 0 0

(13) (o,o,o)gg S :Letd = (0,0,-%);5 (—g,o,o)es;aw - (—%o,—%)gs since 2(—2)— 4(0) + 3(— %)+ 5 = 0;

31 = (0,0,—5)¢ S since 2(0) = 4(0) + 3(=5)+ 5 = 0 ;

both closure fail , therefore S is not a subspace of R®

(14) (0,0,0) € § ; Let (1,5,5);(3,4,12)€ §;(1,5,5) + (3,4,12) = (4,9,17) ¢ $ since (4)(9) = 17;
3(1,5,5) = (3,15,15)9_%5 since (3)(15) = 15 ;

both closure fail , therefore S is not a subspace of R*

(15) this is just the 0 = (o,o,o)e S (0,0,0)+(0,0,0): (0,0,0)68;k5 —0¢e8;

both closure hold , therefore S is a subspace of R*



