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1. Polynomials and Interpolation

Exercise 1. Find (and prove) an upper-bound on the number of times two degree d polynomials can
intersect. What if the polynomials’ degrees differ?

Exercise 2. Use the Lagrange interpolation method to determine the polynomial of degree at most 2 that
fits the points (−1, 2), (0, 1), (1, 2). What is the (exact) degree of this polynomial?

2. Secret Sharing

Professor Wagner and the three GSIs of CS70 want to password-protect the software that lets them alter
student midterm grades. To prevent malicious tinkering, they don’t want to allow anyone to access the
system alone. Instead, they would like it so that the system can be entered only with the consent of either
(1) Professor Wagner and any one GSI, or (2) all three GSIs together. Suppose the password is some message
m, and let p be a prime.

Exercise 3. Professor Wagner asks you to help implement the following scheme: generate two numbers s1

and s2 at random and choose s3 such that s1 + s2 + s3 ≡ m (mod p). Let t1 = s2 + s3, t2 = s1 + s3, and
t3 = s1 + s2. Give s1 to Aaron, s2 to Luqman and s3 to Min, and give t1, t2 and t3 to Professor Wagner. If
the three GSIs want to compute the password, they can pool their information to compute s1 + s2 + s3 ≡ m

(mod p). If a GSI and Professor Wagner want to comptue the password, they can compute si + ti ≡ m

(mod p).
Is this a valid solution? Why or why not?

Exercise 4. Modify the above scheme to make it more secure.
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