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● Partial Sum Sequence
● Difference Sequence
● Summation of k2, k3, k4 

Sequence (3A)
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Partial Sum Sequence - Summary 

bn = 2⋅nan = 2

bn=∑
k=1

n

ak

bn =
1
2
n2

3
2
nan = n1

bn =
1
2
⋅3n

−
1
2

an = 3n−1

Given 
Sequence an

Partial Sum 
Sequence bn

O(1) O(n)

O(n) O(n2)

O(3n) O(3n)
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Partial Sum Sequence (1)  

b1=2

b2=22

b3=222

b4=2222

b5=22222

b6=222222

=2⋅1

=2⋅2

=2⋅3

=2⋅4

=2⋅5

=2⋅6

bn=2⋅n

an=2

bn=∑
k=1

n

ak

an = 2, 2, 2, 2, 2, 2, ⋯ 

bn = 2, 4, 6, 8, 10, 12, ⋯ 



Sequence 5 Young Won Lim
08년 6월 17일

Partial Sum Sequence (2)  

b1=2

b2=23

b3=234

b4=2345

b5=23456

b6=234567

=2

=2⋅23/2

=3⋅24/2

=4⋅25/2

=5⋅26/2

=6⋅27/2

bn=
1
2
n2

3
2
n

an=n1 an = 2, 3, 4, 5, 6, 7, ⋯ 

bn = 2, 5, 9, 14, 20, 27, ⋯ 

bn=∑
k=1

n

ak
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Partial Sum Sequence (3)  

b1=1

b2=13

b3=139

b4=13927

b5=1392781

b6=1392781243

=31
−1/2

=32
−1/2

=33
−1/2

=34
−1/2

=35
−1/2

=36
−1/2

bn=
1
2
⋅3n

−
1
2

an=3n−1
an = 1, 3, 9, 27, 81, 243, ⋯ 

bn = 1, 4, 13, 40, 121, 364, ⋯ 

bn=∑
k=1

n

ak
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Difference Sequence - Summary 

bn = 2

bn=an1−an

an =
1
2
n2

3
2
n bn = n1

an =
1
2
⋅3n

−
1
2

bn = 3n−1

Given 
Sequence an

Difference 
Sequence bn

O(1)O(n)

O(n)O(n2)

O(3n)O(3n)

an = 2⋅n
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an=a1∑
k=1

n−1

bk

Difference Sequence (1)

2 4 6 8 10 12

+2 +2 +2 +2 +2

a1 a2 a3 a4 a5 a6

b1=

a2−a1

b2=

a3−a2

b3=

a4−a3

b4=

a5−a4

b5=

a6−a5

bn = an1−an

an = a1∑
k=1

n−1

bk

= 2

= 2∑
k=1

n−1

2 = 2⋅n

bn=an1−an

∑
k=1

n−1

bk=an−a1
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Difference Sequence (2)

2 5 9 14 20 27

+3 +4 +5 +6 +7

a1 a2 a3 a4 a5 a6

b1=

a2−a1

b2=

a3−a2

b3=

a4−a3

b4=

a5−a4

b5=

a6−a5

bn = an1−an

an = a1∑
k=1

n−1

bk

= n2

= 2∑
k=1

n−1

k2 = 2
n−1n

2
2 n−1

=
1
2
n2

3
2
n

an=a1∑
k=1

n−1

bk

bn=an1−an

∑
k=1

n−1

bk=an−a1
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Difference Sequence (3)

1 4 13 40 121 364

+3 +9 +27 +81 +243

a1 a2 a3 a4 a5 a6

b1=

a2−a1

b2=

a3−a2

b3=

a4−a3

b4=

a5−a4

b5=

a6−a5

bn = an1−an

an = a1∑
k=1

n−1

bk

= 3n

= 1∑
k=1

n−1

2k
= 1

3 3n−1
−1

3−1

=
1
2
3n
−
1
2

an=a1∑
k=1

n−1

bk

bn=an1−an

∑
k=1

n−1

bk=an−a1
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Partial Sum Chain  Observation (1) –

an = 6

bn=∑
k=1

n

ak

bn = 6⋅n

dn = nn1n2 

cn = 3⋅nn1

O(1)

O(n)

O(n2)

O(n3)

cn=∑
k=1

n

bk

dn=∑
k=1

n

ck
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Partial Sum Chain: Observation (2)

6 6 6 6 6 6 6 66 6

6 12 18 24 30 42 54 6036 48

6 18 36 60 90 168 270 330126 216

+ +++++++ +

+ +++++++ +

+ +++++++ +

6 24 60 120 210 504 990336 720 1320

an

= 6

bn=∑
k=1

n

ak

= 6⋅n

cn=∑
k=1

n

bk

= 3⋅n⋅n1

dn=∑
k=1

ck

= n⋅n1⋅n2

1 2 3 4 5 7 9 106 8 index
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Summation of Consecutive Integer Product

∑
k=1

n

k

∑
k=1

n

kk1

∑
k=1

n

kk1k2 

∑
k=1

n

kk1k2 k3

=
nn1

2

=
nn1n2

3

=
nn1n2n3

4

=
nn1n2n3n4

5
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Summation of k, k2, and k3

∑
k=1

n

k

∑
k=1

n

k2

∑
k=1

n

k3

=
nn1

2

=
nn12n1

6

= {
nn1

2 }
2

= {∑
k=1

n

k}
2
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Summation of k2

∑
k=1

n

k2
= ∑

k=1

n

kk1 − ∑
k=1

n

k

=
nn1n2

3
−

nn1
2

=
nn12n1

6
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Summation of k3

∑
k=1

n

k3
= ∑

k=1

n

kk1k2 − 2⋅∑
k=1

n

kk1 − ∑
k=1

n

k2

=
nn1n2n3

4
−

nn1n2⋅2
3

−
nn12n1

6

=
nn1

12
{3n2

5n6−8n2 −22n1}

=
nn1

12
{3nn1}

= {
nn1

2 }
2
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