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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,V,weV .

1. t+veV

2

3

4. O+U=U
5. U

Properties of scalar multiplication

closure under addition
commutativity

associativity

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

6. kieV
7. (k+1)ti=ka+lu

closure under scalar multiplication
distributivity

distributivity
associativity

Definition of the dot product
UeV =UV, + UV, +...+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.

1. UeV=Vel

2. U-(\7+“):U-\7+U-V“v

3. c(UeV)=(cl)V =Ue(cV)

4. G0 =|a

5. U«i>0 and Ue.i=0 ifandonlyif G=0

6. |aev|<|]|v] (Cauchy Scharwz Inequality)

7. cosf = -y (Defintion of the angle between two vectors)




Orthogonal Projections
If G and V are vectors in R" such that V = 0, then the orthogonal projection of G onto V is
given by
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Properties of the Cross Product
Let G, V and W be vectors in R® and k a scalar.

1 u><v=—(\7><u)

2. k(UxV)=(ko)xV=0x(kv)
3 UX(V+W):UX\7+UXW

4 (U+*)XVT/:(U><V*V)+ VXW)
5. Gx0=0x0G=0

6. Uxu=0

7. Juxvl|=|d]v]sino

Relationships involving Cross and Dot Products

Let G, V and W be vectors in R,
1 U-(Ux\7)20 GL0xVv
2. Vo(UxV)=0 VLUV
3. Jaxvff = Jaff o - ()
4, x(VxW)=(TW)V —(UV) W
5. (0xV)x W= (0eV) W—(VoW)
6. Ue(Vx W)= We(l xV) = Vo(Wx0)
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