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Sigma Notation and Flow Chart 

= a1a2a3 ⋯ an

Sn = ∑
k=1

n

ak

yes

n times

S0

k← 1

SSak

k ← k+ 1

k > n ?

loop index
initialization

n times

loop index
update

loop index
condition check

S←0+a1

S←(0+a1)+a2

S←(0+a1+a2)+a3

S←(0+a1+a2+a3)+a4

S←(0+a1+a2+a3+a4)+a5
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Loop Unrolling

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)

k=1

k=2

k=2

k=3

k=3

k=4

k=4

k=5

k=5

k=6
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Check Conditions

yes

S0

k ← 1

S Sak

k← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

no

k ≤ n ?

yes

S0

k← 1

S Sak

k← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

no
k > n ?

yes

S0

k ← 1

SSak

k← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

k ≤ n ?
no

no

S0

k← 1

SSak

k ← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

k > n ?
yes
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Initial Conditions

yes

S0

k← 1

SSak

k ← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

no

k ≤ n ?

yes

S0

k← 1

SSak

k ← k+ 1

k=1,2,3,4,5

k=2,3,4,5,6

no
k > n ?

yes

S0

k← 0

k← k+ 1

S Sak

k=0,1,2,3,4

k=1,2,3,4,5

k < n ?

no

no

S0

k ← 0

k← k+ 1

SSak

k=0,1,2,3,4

k=1,2,3,4,5

k ≥ n ?

yes
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Loop Statements

i < s

yes

statement

i = i + inc

i = s

Next 
Statement

yes

init

cond

statement

update

no

Next 
Statement

yes

init

cond

statement

update

no

Next 
Statement

for i = s : inc : e
  statements
endfor 

init
while (cond) 
   update
   statements
endwhile

init
do
   update
   statements
until (cond)
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for loop 

for k = 0:4 

S = S + k+1;

S = 0;
for k = 0:4

S = S + k;

S = 0;

endfor endfor
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for loop's expressions

for k = [ 1, 3, 2, 4]
  k;
endfor

for k = [ 1, 3; 2, 4]
  k;
endfor

k = 1
k = 3
k = 2
k = 4

k = [1; 2]
k = [3, 4]

1 :  1  : 4

[ 1, 2, 3, 4]

4 :  -1  : 1

[ 4, 3, 2, 1]

Range Expression
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while loop 

yes

S ← 0

k ← 0

k < 5

S ← S + k 

k ← k + 1 

no

yes

S ← 0

k ← 1

k < 6

S ← S + k 

k ← k + 1 

no

while (k<6) 
S = S+k;

S = 0; k=1;

k = k+1;
endwhile

while (k<5) 
k = k+1;

S = 0; k=0;

S = S+k;
endwhile

fle
xible

Next 
Statement

Next 
Statement



Iteration 11 Young Won Lim
8/22/15

do-while loop 

yes

S ← 0

k ← 0

k < 5

S ← S + k 

k ← k + 1 

no

Next 
Statement

yes

S ← 0

k ← 1

k < 6

S ← S + k 

k ← k + 1 

no

do {
S = S+k;

S = 0; k=1;

k = k+1;
until (k<6) 

do  
k = k+1;

S = 0; k=0;

S = S+k;
until (k<5) 

fle
xible, 

at le
ast 

once

Next 
Statement



Iteration 12 Young Won Lim
8/22/15

Nested For Loop Examples

for i = 0 : 2
printf(“St1 \n”); endfor
for j = 0 : 3
printf(“St2 \n”); endfor
printf(“St3 \n”); 

for i = 0 : 2
printf(“St1 \n”);

endfor
for j = 0 : 4

printf(“St2 \n”);
endfor
printf(“St3 \n”);

for i = 0 : 2
printf(“St1 \n”);
for j = 0 : 3
printf(“St2 \n”); endfor endfor
printf(“St3 \n”);

for i = 0 : 2
printf(“St1 \n”);
for j = 0 : 3

printf(“St2 \n”);
endfor

endfor
printf(“St3 \n”);

for i = 0 : 2
printf(“St1 \n”); endfor
for j = 0 : 3
printf(“St2 \n”); 
printf(“St3 \n”); endfor

for i = 0 : 2
printf(“St1 \n”);

endfor
for j = 0 : 3

printf(“St2 \n”);
printf(“St3 \n”);

endfor
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