Math 153 Proofs
11.1 Properties of Vector Equations




Theorem: Let ,  and  be vectors in the plane, and let c and d be scalars.
1. 
 (commutative)
2. 
 (associative)
3. 
 (additive identity)
4. 
 (additive inverse)
5. 
  (scalar multiplication)
6. 
 (distributive property)
7. 
  (distributive property)
8. 
.  (scalar identity, zero scalar)


Proof: 
Commutative:


Associative:


Additive identity:


Additive inverse:


Scalar Multiplication:


Distributive Property (1):


Distributive Property (2):


Scalar identity, zero scalar:




Quod erat demonstrandum.

11.2 Length of  Scalar Multiple



Theorem: Let  be a vector and let c be a scalar.  Then .


Proof:


Because  it follows that 


Quod erat demonstrandum.







11.3 Unit Vector in the Direction of 




Theorem: If  is a non-zero vector in the place, then the vector  has length 1 and the same direction as .


Proof:






Because  is positive and  you can conclude that  has the same direction as .  To see that ,.




Quod erat demonstrandum.
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