
Ex: Solve the recurrence relation: hn + hn−2 = 0, h0 = 3, h1 = 5

Guess qn is a solution.

qn + qn−2 = qn−2(q2 + 1) = 0

q2 + 1 = 0 implies q = ±i

Thus the general solution is hn = c1i
n+c2(−i)n (i.e., this function

satisfies the recurrence relation. Now need to find ci’s resulting
in initial conditions.

h0 = 3: c1 + c2 = 3 implies c2 = 3− c1

h1 = 5: c1i− c2i = 5 implies −c1 + c2 = 5i

−c1 + 3− c1 = 5i. Thus −2c1 + 3 = 5i

Hence c1 = 3−5i
2 and c2 = 3− ( 3−5i

2 ) = 3+5i
2

hn = (3−5i
2 )in + ( 3+5i

2 )(−i)n satisfies the recurrence relation and
the initial conditions.

h2j = (3−5i
2 )i2j + ( 3+5i

2 )(−i)2j = 3(−1)j

h2j+1 = (3−5i
2 )i2j+1 + ( 3+5i

2 )(−i)2j+1 = −5(i)2j+2 = 5(−1)j
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Ex: Solve the recurrence relation, hn−2hn−1+2hn−3−hn−4 = 0,
h0 = 3, h1 = 3, h2 = 7, h3 = 15,

Guess qn is a solution.

qn − 2qn−1 + 2qn−3 − qn−4 = qn−4(q4 − 2q3 + 2q − 1) = 0,

(q − 1)3(q + 1) = 0

q = 1 , 1, 1, -1

Note nj(1)n, j = 0, 1, 2, is a solution to the recurrence relation:

nqn − 2(n− 1)qn−1 + 2(n− 3)qn−3 − (n− 4)qn−4 = 0

2q3 − 6q + 4q = 0

n2qn − 2(n− 1)2qn−1 + 2(n− 3)2qn−3 − (n− 4)2qn−4 = 0

n2qn−2(n2−2n+1)qn−1+2(n2−6n+9)qn−3−(n2−8n+16)qn−4 =
0

−2q3 + 18q − 16 = 0

hn = c1(1)n + c2n(1)n + c3n
2(1)n + c4(−1)n

h0 = 3 = c1 + c4

h1 = 3 = c1 + c2 + c3 − c4

h2 = 7 = c1 + 2c2 + 4c3 + c4

h3 = 15 = c1 + 3c2 + 9c3 − c4
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
1 0 0 1 3
1 1 1 −1 3
1 2 4 1 7
1 3 9 −1 15

 →


1 0 0 1 3
0 1 1 −2 0
0 2 4 0 4
0 3 9 −2 12




1 0 0 1 3
0 1 1 −2 0
0 0 2 4 4
0 0 6 4 12

 →


1 0 0 1 3
0 1 1 −2 0
0 0 2 4 4
0 0 0 −8 0




1 0 0 1 3
0 1 1 −2 0
0 0 2 4 4
0 0 0 −8 0

 →


1 0 0 1 3
0 1 1 −2 0
0 0 1 2 2
0 0 0 1 0




1 0 0 0 3
0 1 1 0 0
0 0 1 0 2
0 0 0 1 0

 →


1 0 0 0 3
0 1 0 0 −2
0 0 1 0 2
0 0 0 1 0



Ex: hn = 4hn−1 + 3n− 10, h0 = 8
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