MA2033-Linear Algebra-1254-2013/14-www.math.mrt.ac.lk/UCJ-20131209-Test2-Solutions-20140131

1.

Here (—a) o x = x~
andaox = (aox)™ ! =(x
Therefore accoding to the theorem x™* = (x

Show that (R*,-,0) over (R, +,) is a vector space, where for a € R and x € R* the operation o is defined as
a o x = x%. What does the Theorem (—a) o x = @ o x look like in this vector space?.

Solution

(R*,") is an Abelian Group:
111eRT=2Rt+0

1.2 Va,b e R";a-b € R
13Va,beR";a-(b-c)=(a*b) c
1.431€eR,VaeR;a-1=1a=a
15VaeRY,3ateRaal=atla=1
16 Va,beER;a-b=b-a

(R, +,") is a Field(why?)

Va€ERVx ER ;aox =x* € R
Va€eRVx,yER ;a0 (x-y)=(x-y)*=x%y2=(acx) (acy)
Va,b ER,Vx ERY;(a+b)ox =x%"P =x%-xP = (aox) - (box)
Va,b € R,Vx € R*;(a-b)ox = x%P =xb'“=(xb)a=a0(box)
Vx ERT;1lox=xl=x

~ (R*,-,0) over(R, +,") is a Vector Space

a

a)—l

a)—l
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2. Prove that the intersection of sub vector spaces is also a sub vector space.

Solution
Let S, T be sub vector spaces of VV over F, then

1. 0ESand0ET=0€SNT=>SNT+0Q

2. STCV =5NTCV
Therefore S N T is a non empty subset of V. Also,

3. x,yeESNT>x,yeESandx,yeET=>x+y€Sandx+y€eET=>x+yeS NT

4, a€FandxeSNT=>a€Fandxe€Sandxe€T=>ax€e€Sandax €T =>axeS NT
Therefore S N T is closed under vector addition and scalara multiplication

Therefore S N T is a sub vector space of V (by Theorem, why?)



