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1. (*)

(a) Write two polynomials of different degrees with roots x1 = −2, x2 = 1 and x3 = 2.

(b) Write a polynomial of minimal degree such that it has the double root x = 2i. Is this
polynomial real or complex?

(c) Write a real polynomial of minimal degree such that it has the double root x = 2i.

(d) Factorize the polynomial x4−x3 + 4x2−x+ 3 knowing that i is a root of it. (Hint: Note that
this is a real polynomial, so its roots have special properties...)

2. (a) Determine the quotient and remainder of 2x3 − 2x2 + 3x− 2 divided by 2x2 + 2x + 3.

(b) Compute the remainder of 17x723107 − 15x342047 + 10x1208 − 9 divided by x− 1.

3. (*)

(a) Find the polynomial of minimal degree that interpolates the data points (0,−1), (1,−1) and
(2, 3). Find two other polynomials (of higher degree) that also interpolate these three data
points.

(b) Extrapolate the data (1, 5), (3, 2) linearly to x = 0 (i.e., what output do we expect if the input
is x = 0?). Find the input x that gives the expected output y = 1.

4. (Lagrange interpolation method.) We want to interpolate the data (1, 3), (2,−1), (4, 2). Let us
denote the inputs as x1 = 1, x2 = 2, x3 = 4 and the outputs as y1 = 3, y2 = −1 and y3 = 1.

(a) Construct a polynomial p1(x) of minimum degree such that it has zeros at x2 and x3 and
satisfies the condition p1(x1) = 1. (Hint: First construct a polynomial that has zeros at x2

and x3 and then multiply it with a suitable constant to satisfy the condition p1(x1) = 1.)

(b) Using the same procedure, construct a polynomial p2 of the same degree that has zeros at x1

and x3 and satisfies the condition p2(x2) = 1.

(c) Finally, construct a polynomial p3 of the same degree that has zeros at x1 and x2 and satisfies
the condition p3(x3) = 1.

(d) Find a linear combination of the three polynomials that interpolates the given data. What
happens if the outputs y1, y2 and y3 change, while the inputs remain the same?

5. Use the calculator to find one root of the polynomial x5 + x + 1 with 2 correct decimal digits,
applying the bisection method.


