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Linear Dependence and Independence of
two vectors

Dependent vectors: If the two 
vectors have same direction 
(parallel).

Independent vectors: If the two 
vectors have different direction 
(not parallel).



This can be visualized in 3D as well.
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Linear Combinations of two vectors

Here, a and b are independent
vectors but a + b vector is
depending on vectors a and b.

Here, u and v are independent
vectors but u + v vector is
depending on vectors u and v.

We say that a + b is a linear combination of vectors a and b
and 2u + 3v is a linear combination of vectors u and v. Similarly,
we can make a linear combination of k vectors.



Linear Dependence and Independence of 
k vectors





Some Examples of Existence of Vectors

VECTORS, VECTORS,
EVERYWHERE



Basis of a Vector Space 

Given a vector space, basis is a smallest set of vectors whose
linear combinations can give all vectors in the vector space.

In other words, basis is the collection of least number of vectors
(directions) required to span the whole vector space.

Note: Least number of set refers to set of linearly independent
vectors.

Spanning of set: collection of all possible linear combinations.



Basis of a Vector Space 



Basis of R
Standard Basis: {1}
Other examples: {5}, {0.3}, {𝝅}



Basis of 𝑹𝟐

Standard Basis: {(1,0), (0,1)}
Other examples: {(5,0),(0,4)}, {(3,3),(5,2)}

Each basis can provide a unique location of each boxes in a
chess board.



Basis of 𝑹𝟑

i =
𝟏
𝟎
𝟎

Standard Basis: {(1,0,0),(0,1,0),(0,0,1)}
Other examples: {(5,0,0),(0,4,0),(0,0,6)}, {(3,3,0),(5,0,2),(1,2,3)}
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𝟎
𝟎
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Considering center of
earth as origin, we
obtain locations of
certain objects, satellites,
like moon, asteroids, etc.



Basis of 𝑹𝒏



Few Common Examples of Bases



Properties of Bases


