1. Let 
 INCLUDEPICTURE "http://www.artofproblemsolving.com/Forum/latexrender/pictures/5206560a306a2e085a437fd258eb57ce.gif" \* MERGEFORMATINET 


and be vector spaces over [image: image2.png]


and let [image: image3.png]w



be a subspace of [image: image4.png]




Show that [image: image5.png]={T e L(V,V")|T(w) =0



 for all [image: image6.png]weW}



is a subspace of 
[image: image7.png]L(V,V")



and this subspace is isomorphic to [image: image8.png]L(V/W, V")



. 

Deduce that if [image: image9.png]


and [image: image10.png]


are finite dimensional, then 
dim[image: image11.png]


 = (dim[image: image12.png]


- dim[image: image13.png]w



)dim[image: image14.png]



2. Let [image: image15.png]


be a linear operator on a finite dimensional vector space [image: image16.png]



Prove that there is a basis [image: image17.png]


of [image: image18.png]


such that [image: image19.png]


is a   

basis of im[image: image20.png]


 and [image: image21.png]


is a basis of ker[image: image22.png]



3.  Let [image: image23.png]


and [image: image24.png]


be finite dimensional vector space over [image: image25.png]


and let [image: image26.png]



(a) Prove that ker [image: image27.png]
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ker [image: image29.png]


if and only if [image: image30.png]


for some [image: image31.png]



(b) Prove that there exists [image: image32.png]T € L(Va,V1)



such that [image: image33.png]


and [image: image34.png]T=TS8T




