
Solution to CSE 250 Homework Assignment 4

Solution for problem 1
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because the numerator is in the log-class, and the denominator is in the
polynomial class.
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because the numerator is in the polynomial-class, and the denominator is in the
exponential class.
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Solution for problem 2

1. T (n) = 5T (n/3) + 1

T (n) = 5T (n/3) + 1 = 5kT (n/3k) +

k−1∑
i=0

5i = 5kT (n/3k) +
5k − 1

4

Hence, by setting k = log3 n, we have

T (n) = 5kT (1) + Θ(5k) = Θ(5k) = Θ(5log3 n) = Θ(nlog3 5) ≈ Θ(n1.465)
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2. T (n) = 7T (n/3) + n

T (n) = 7T (n/3) + n = 7kT (n/3k) +

k−1∑
i=0

7i(n/3i) = 7kT (n/3k) + n

k−1∑
i=0

(7/3)i)

= 7kT (n/3k) + n
(7/3)k − 1

(4/3)

Hence, by setting k = log3 n, we have

T (n) = 7kT (1)+Θ(n·(7/3)k) = Θ(7k)+Θ(7k) = Θ(7log3 n) = Θ(nlog3 7) ≈ Θ(n1.771)
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3. T (n) = 4T (n/4) + n

T (n) = 4T (n/4) + n = 4kT (n/4k) +

4−1∑
i=0

4i(n/4i) = 4kT (n/4k) + n

k−1∑
i=0

(4/4)i)

= 4kT (n/4k) + n · k

Hence, by setting k = log4 n, we have

T (n) = 4kT (1) + Θ(n · k) = nT (1) + n · log4 n = Θ(n log n)
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4. T (n) = 6T (n/2) + n3

T (n) = 6T (n/2) + n3 = 6kT (n/2k) +

k−1∑
i=0

6i(n/2i)3 = 6kT (n/2k) + n3
k−1∑
i=0

(6/8)i)

= 6kT (n/2k) + n3 1− (6/8)k

(2/8)

Hence, by setting k = log2 n, we have

T (n) = 6kT (1)+Θ(n3·(1−(6/8)k)) = Θ(6k)+Θ(n3) = Θ(nlog2 6)+Θ(n3) = Θ(n3)
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5. T (n) = 9T (n/3) + n2

T (n) = 9T (n/3) + n2 = 9kT (n/3k) +

k−1∑
i=0

9i(n/3i)2 = 9kT (n/3k) + n2
k−1∑
i=0

(1)i)

= 9kT (n/3k) + n2 · k

Hence, by setting k = log3 n, we have

T (n) = 9kT (1) + Θ(n2 · k) = Θ(9k) + n2Θ(k)

= Θ(nlog3 9) + Θ(n2k) = Θ(n2) + Θ(n2 log n) = Θ(n2 log n)
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6. T (n) = T (2n/3) + n2

T (n) = T (2n/3) + n2 = T (2kn/3k) +

k−1∑
i=0

(2in/3i)2 = T (2kn/3k) + n2
k−1∑
i=0

(4/9)i)

= T (2kn/3k) + n2 1− (4/9)k

(5/9)

Hence, by setting k = log(3/2) n, we have

T (n) = T (1) + Θ(n2 · (4/9)k) = Θ(1) + n2Θ(1) = Θ(n2)
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7. T (n) = 2T (n/3) + n

T (n) = 2T (n/3) + n = 2kT (n/3k) +

k−1∑
i=0

2i(n/3i) = 2kT (n/3k) + n

k−1∑
i=0

(2/3)i)

= 2kT (n/3k) + n
(1− 2/3)k

(1/3)

Hence, by setting k = log3 n, we have

T (n) = 2kT (1)+Θ(n ·(2/3)k) = Θ(2k)+Θ(n) = Θ(nlog3 2)+Θ(n) = Θ(n)
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