
Quiz #12 Solutions

Math 55 with Professor Stankova
Discussion Section #102 with GSI James Moody

Wednesday, the 16th of November 2016
Write your name at the top!

Question 1 [12 points] Solve the recurrence relation an = 6an−1−9an−2 with
initial conditions a0 = 2, a1 = 3. [HINT: Use the quadratic formula to find the
roots of the characteristic equation]

The characteristic equation is x2−6x+9 = 0. Using the quadratic formuala,
we see it’s roots are:

x =
6±
√

36− 36

2
= 3± 0

(3 is a double root, a.k.a a root with multiplicity 2).

Now we know that a general solution will be of the form:

an = α · 3n + β · n3n

Plugging in our initial conditions at n=0 and n=1, we obtain the equations:

2 = α

3 = 3α+ 3β

Solving, we get α = 2 and β = −1, so our final solution is:

an = 2 · 3n − n · 3n = (2− n)3n
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Question 2 [±1 point] Suppose we know a sequence an satisfies a par-
ticular degree n homogeneous recurrence relation. Then an can be completely
specified by giving n− 1 initial conditions.

True —or— False?

We need to specify n initial conditions.

Question 3 [±1 point] Every solution an of a homogeneous degree 2 re-
currence relation is either of the form rn or nrn for r a root of the characteristic
equation.

True —or— False?

Every solution will be a linear combination of rn and nrn. That is, every
solution will be of the form α · rn + β · nrn.

Question 4 [±1 point] If an and bn are solutions to a homogeneous recur-
rence relation, then so is cn := 2an + 3bn

True —or— False?

For homogenous recurrence relation, you can scale solutions and add solu-
tions, and the result will still be a solution to the recurrence relation (although
possibly with different initial conditions)
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