Short proofs for Section 5.1
1.  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove the range of L defined by

               Range(L)  = { u( W   |  u=L(v)  for some v( V  }

is a vector space.

2.  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove 

           L(u-v)  = L(u) – L(v)


3.  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove 

           L((u+(v)  = (L(u) + (L(v)

4. Let V and W  be vector spaces over F  and  L: V( W  be a function.  Prove:  If  

             L((u+(v)  = (L(u) + (L(v)

holds for all (,  ( ( F,  then  L  is a linear transformation.

5.  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove 

           L((1u1 + (2u2 + … + (nun )   = (1 L( u1 )  +  (2 L( u2 )  + … + (n L( un )  

by induction.

6.  Let V and W  be vector spaces and  T: V( W  be a function defined by

                 T(v)  = 0  
Prove T  is a linear transformation (such a T is called the zero linear transformation)
7.  Let V  be a vector space and  I: V( V  be a function defined by

                 T(v)  = v  
Prove T  is a linear transformation (such an I is called the identity operator).
8.  Let T and S be linear transformations from the vector space V to the vector space W.  Assume  V = <v1, v2 , …, vn >  and   T(v1) = S(v1), T(v2) = S(v2), …, T(vn) = S(vn).  Prove

               T(u) = S(u)  for all u ( V.

9.  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove:  If                    
L( u1 ), L( u2 ), … L( un )  are linearly independent in W.  Then  u1,  u2, …  un  are linearly independent in V.
10  Let V and W  be vector spaces and  L: V( W  be a linear transformation.  Prove:  If    u1,  u2, …  un  are linearly dependent in V,  then L( u1 ), L( u2 ), … L( un )  are linearly independent in W.
