
Exercise 2.9.4

Linear Algebra
MATH 2130

SEBASTIAN CASALAINA

ABSTRACT. This is Exercise 2.9.4 from Lay [LLM21, §2.9]:

Exercise 2.9.4. Let

b1 =

 1

−3

 , b2 =

 −3

5

 , x =

 −7

5

 .

The vectors b1, b2 form a basis for R2. Find the coordinates of x with respect to this basis.

Solution. The coordinates of x with respect to the basis b1, b2 are

 5

4

; in other words

x = 5b1 + 4b2. −7

5

 = 5

 1

−3

+ 4

 −3

5

 .

Here is how to find the solution. We are trying to find real numbers α1, α2 so that

x = α1b1 + α2b2.

If we let B be the matrix with columns b1, b2, i.e.,

B =

 1 −3

−3 5



and we let a =

 α1

α2

 , then we are trying to solve the equation

Ba = x
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−3 5

 α1

α2

 =

 −7

5

 .

We can solve this using row operations: 1 −3 −7

−3 5 5

 7→
 1 −3 −7

0 −4 −16

 7→
 1 −3 −7

0 1 4

 7→
 1 0 5

0 1 4


�
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