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● Summation Notation (Σ)
● Flow Chart 
● Partial Sum of G.P.
● Partial Sum of A.P.

Sequence (2A)
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Sequence 3 2008/6/18

Sigma Notation and Flow Chart (1)

= a1a2a3 ⋯ an

Sn = ∑
k=1

n

ak

yes

n times
A B

K 1 1 2 3 4 5
 2 4 6 8 10

S 0 2 6 12 20 30
Ak

S0

k1

SSak

kk1

a1=2,
a2=4,
a3=6,
a4=8,
a5=10

kn ?

Point A

Point B
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Sigma Notation and Flow Chart (2)

A B
K 1 1 2 3 4 5

 2 4 6 8 10
S 0 2 6 12 20 30
Ak

a1=2,
a2=4,
a3=6,
a4=8,
a5=10

no

S0a1

k11

k5 ?
no

S2a2

k21

k5 ?
no

S6a3

k31

k5 ?
no

S12a4

k41

k5 ?

yes

S20a5

k51

k5 ?

Final result 
(S=30, k=6)

1st Iteration 
(S=0, k=1)

2nd Iteration 
(S=2, k=2)

3rd Iteration 
(S=6, k=3)

4th Iteration 
(S=12, k=4)

5th Iteration 
(S=20, k=5)
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Sigma Notation and Flow Chart (3)

A B
K 1 1 2 3 4 5

 2 4 6 8 10
S 0 2 6 12 20 30
Ak

a1=2,
a2=4,
a3=6,
a4=8,
a5=10

SSa1=0a1

SSa2=a1a2

SSa3=a1a2a3

SSa4=a1a2a3a4

SSa5=a1a2a3a4a5

yes

S0

k1

SSak

kk1

kn ?

After 1st Iteration 
(S=2, k=2)

After 2nd Iteration 
(S=6, k=3)

After 3rd Iteration 
(S=12, k=4)

After 4th Iteration 
(S=20, k=5)

After 5th Iteration 
(S=30, k=6)



Sequence 6 2008/6/18

Sigma Notation and Flow Chart (4)

yes

S0

k1

SSak

kk1

kn ?
yes

S0

k1

SSak

k=n ?

yes

S0

k0

k=n ?

k=2,3,4,5,6 k=1,2,3,4,5

k=1,2,3,4,5

k=1,2,3,4,5

k k1k k1

SSak
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Associativity and Commutativity of +

= ∑
k=1

n

ak  ∑
k=1

n

bk

Sn = ∑
k=1

n

akbk

yes

n times

yes

n times

yes

n times

kn?

S0
k1

SSakbk

kk1

kn?

S0
k1

SSak

k k1

kn?

k1

SSbk

k k1

a1b1

a2b2

a3b3

a1a2a3

b1b2b3
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Distributivity of X over +

= c⋅∑
k=1

n

ak

Sn = ∑
k=1

n

c⋅ak

yes

n times

yes

n times

S0
k1

SSc⋅ak

k k1

kn?

S0
k1

SSak

k k1

kn?

Sc⋅S

c⋅a1c⋅a2c⋅a3

=c⋅a1a2a3
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Constant Accumulation

= c⋅∑
k=1

n

1 = c⋅n

Sn = ∑
k=1

n

c

c⋅1c⋅1c⋅1

=c⋅111 

yes

n times

yes

n times

S0
k1

SSc
kk1

kn?

S0
k1

SS1
kk1

kn?

Sc⋅S
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Nested Loop (1)

Sn = ∑
k=1

n

{∑
l=1

n

ak⋅bl}

yes

n times

yes

n times

S0
k1

a1⋅b1

a1⋅b2

a1⋅b3

a2⋅b1

a2⋅b2

a2⋅b3

a3⋅b1

a3⋅b2

a3⋅b3

Sak⋅bl

l l1

ln?

l=1

k=k1

kn?
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Nested Loop (2)

Sn = ∑
k=1

n

{ak⋅∑
l=1

n

bl}

yes

n times

yes n times

S0
k1

a1⋅b1b2b3

a2⋅b1b2b3

a3⋅b1b2b3

T0
l1

TTbl

l l1

ln?

SSak⋅T
kk1

kn?
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Nested Loop (3)

Sn = ∑
k=1

n

ak⋅∑
l=1

n

bl

a1a2a3⋅b1b2b3

yes

n times

yes

n times

kn?

T0
k1

TTak

k k1

kn?

S0
k1

SSbk

k k1

ST⋅S
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Nested Loop (4)

Sn = ∑
k=1

n

{∑
l=1

n

ak⋅bl}

Sn = ∑
k=1

n

{ak⋅∑
l=1

n

bl}

Sn = ∑
k=1

n

ak⋅∑
l=1

n

bl

a1⋅b1

a1⋅b2

a1⋅b3

a2⋅b1

a2⋅b2

a2⋅b3

a3⋅b1

a3⋅b2

a3⋅b3

a1⋅b1b2b3

a2⋅b1b2b3

a3⋅b1b2b3

a1a2a3⋅b1b2b3



Sequence 14 2008/6/18

 Factorization (1) - 인수분해

1−xn
 = 1−x1xx2

 ⋯ xn−1


1xx2
 ⋯ xn−1

−x−x2
−x3

− ⋯ −xn

1 −xn

distributivity

xn
−1 = x−11xx2

 ⋯ xn−1


xx2
x3

 ⋯ xn

−1−x−x2
− ⋯ −xn−1

−1 xn

distributivity
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 Factorization (2) - 인수분해

1−xn
 = 1−x1xx2

 ⋯ xn−1


1−x2
 = 1−x1x

1−x3
 = 1−x1xx2



1−x4
 = 1−x1xx2

x3


1xn = C0n  C1n ⋅x C2n ⋅x2
 C3n ⋅x3

 ⋯  Cnn ⋅xn

1−xn = C0n − C1n ⋅x C2n ⋅x2
− C3n ⋅x3

 ⋯ −1n⋅Cnn ⋅xn

Cf)
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 Summation Notation 

1xx2
 ⋯ xn−1

 =

1−xn


1−x
=

xn
−1

x−1

n

1−xn
 = 1−x1xx2

 ⋯ xn−1


xn
−1 = x−11xx2

 ⋯ xn−1


when x≠1

when x=1

∑
i=1

n

xi−1
=
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Partial Sum of G.P.

= aarar2 ⋯ arn−1


=
a⋅1−rn
1−r

=
a⋅rn−1
r−1

an=a⋅rn−1

Sn=∑
i=1

n

ai=∑
i=1

n

a⋅ri−1

= a1 r r2 ⋯  rn−1


when x≠1
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Partial Sum of A.P.

Sn =
n⋅{2a n−1⋅d}

2
=

n⋅al
2

an=an−1⋅d, a=a1 , l=an=an−1⋅d

Sn = a1a2 ⋯ an−1an = ∑
i=1

n

ai

Sn = anan−1 ⋯ a2a1 = ∑
i=1

n

an−i1

2Sn = ∑
i=1

n

ai  an−i1 = ∑
i=1

n

[{a i−1⋅d}  {a n−i⋅d}]

= ∑
i=1

n

{2a n−1⋅d} = n⋅{2a n−1⋅d}

(Reverse Order)
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