We simply need to verify the following axioms
1: associativity of vector addition that





while





which is the same as the previous one, so the associativity holds.
2. commutativity of vector addition is easily verified as

3. identity element of vector addition is , since

4. inverse elements of vector addition for  is , since


which is the identity element of vector addition, as pointed out in 3.
5. compatibility of scalar multiplication with field multiplication that

6. identity element of scalar multiplication is 1, since

7. distributivity of scaler multiplication with respect to vector addition that


while 




which is the same.
8. distributivity of scalar multiplication with respect to field addition that

while 




which is the same.

Thus, combine the 8 axioms, we can say this structure is a vector space.

