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A sink node: 

•Has incoming edges from any other node 

•Has no outgoing edges

How many sinks can a graph have?
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Sketch Solution



row = 0 
col = 1 

while (col < N) 
  if M[row][col] 
    row = col 

col = col + 1 
  else  

  col = col + 1

Find Candidate



row = 0 
col = 1 

while (col < N) 
  if M[row][col] 
    row = col 

col = col + 1 
  else  

  col = col + 1

Find Candidate

row is not a sink



row = 0 
col = 1 

while (col < N) 
  if M[row][col] 
    row = col 

col = col + 1 
  else  

  col = col + 1

Find Candidate

row is not a sink

col is not a sink



row = 0 
col = 1 

while (col < N) 
  if M[row][col] 
    row = col 

col = col + 1 
  else  

  col = col + 1

Find Candidate

row is not a sink

col is not a sink

row is the candidate



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



for i in {0 … N-1}  
  if row ≠ i ∧ M[row][i] ∨ ¬ M[i][row] 
    return false 
return true

Is candidate row a sink?



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD

300 USD



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD

300 USD 100 SEK⇒



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD

300 USD 100 SEK⇒ 200 EUR⇒



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD

300 USD 100 SEK⇒ 200 EUR⇒ 400 USD⇒



Exercise 9.51

1 2 3

1/2 1 2

1/3 1/2 1

SEK

EUR

USD

SEK EUR USD

300 USD 100 SEK⇒ 200 EUR⇒ 400 USD⇒

REPEAT for $$$



kr €

$

1

1

1

2

2

1/2

1/2
3

1/3



kr €

$

0

0

0

0.69

0.69

-0.69

-0.69
1.09

-1.09

Find Shortest Path from kr to kr



kr €

$

0

0

0

0.69

0.69

-0.69

-0.69
1.09

-1.09

Find Shortest Path from kr to kr


