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(a) Using the constraints that the polynomial has to pass through (1,2) and (—1,4), we
have the linear equations

pa(1) = a; + ag(1) + aa(1)? = 2
p2(=1) = a; + ax(—1) + az(-1)? = 4

with a,, a; and a3 unknowns. The augmented matrix for this system is
1 1 12
1 -1 1 4|

(b) Subtracting the first row of the augmented matrix from the second, and dividing the
second row by —2 yields the echelon matrix

111 2
010 -1¢{"
Subtracting the second row of the matrix above from the first yields the reduced echelon

matrix
1 01 3
010 -1¢4"°

From the reduced echelon matrix we deduce that the system is consistent (as the last
column is not a pivot column), but the solution is not unique (as a3 is a free variable). From

the reduced echelon matrix, any polynomial that passes through (1,2) and (—1,4) must
satisfy

ay = -1
a) + a3z = 3.
Therefore any triple in the form
ay 3—-1
Qg = —1
Qg t

where ¢ is any real number is a solution. In particular by setting ¢ = 1 (a; = 2, ay =
—1,a3 = 1) we see that the polynomial 2 — z + 22 passes through the given points.
(c) Plugging z =1 and z = —1 in the equation for gy(z) yields

as +a 1 1
o e E R RN
Since a, and a3 can be any pair of real numbers, all such v,, ., consist of

m{[ 4[]

Furthermore, as you explore in question 7. the span of two vectors each of size 2 is R? unless
one of the vectors is a multiple of the other, which is the case above.



