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Properties of Vectors

Properties of Vector Sum
Let V be the set of all algebraic vectors having the same dimension and let G,vV,weV .

1. G+veV closure under addition
2. U+V=V+U commutativity

3. U+(V+W)=(T+V)+W associativity

4. 0+l=d

5. G+(—)=0

Properties of scalar multiplication
Let V be the set of all algebraic vectors having the same dimension with G,V eV and k, | scalars.

6. kieV closure under scalar multiplication
7. (k+1)d=ki+lu distributivity

8. k(U+V)=kd+kv distributivity

9. k(lu)=(kl)u associativity

10. Wi =1

Definition of the dot product
sV =U\V, +U,V, +...4+U.V,

Properties of the dot product
If G, V and W are vectors in R" and c is a scalar, then we have the following properties.
UsV = Vel
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Orthogonal Projections
If G and V are vectors in R" such that vV = 0, then the orthogonal projection of G onto V is
given by
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Definition of the cross product
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Properties of the Cross Product
Let G, v and W be vectors in R® and k a scalar.
UxV=-— (\7 X U)
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Relationships involving Cross and Dot Products
Let G, Vv and W be vectors in R®.

1. Ge(GxV)=0 Uldxv
2 \7-(U><\7):0 VLUxVv
5. Jaxoff = Jof |of ~ (@7

4. Ux(VxW)=(UeW)V—(UeV)W

5. (UxV)xW=(UsV)W—(VeW)U

6. Ge(VXW)=We(UxV)=Ve(Wx0)
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