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I .   MINIMAL SPANNING TREE   

 
 

 
A. EXAMPLE 1 
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B. EXAMPLE 2 
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II .   SHORTEST PATH ALGORI THM  

A. BY HAND 

 
 
 

1. EXAMPLE 1 
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2. EXAMPLE 2 
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B. USING EXCEL 

File: https://www.alvinang.sg/s/shortest-path-problem.xlsx  

 

• We are trying to get from S to T  

• We need to find the Shortest Path and the Shortest Distance. 

 

• Minimal Distance is 11 

• Shortest Path: SADCT. 

• We will try to replicate this in Excel, Step by Step. 

https://www.alvinang.sg/s/shortest-path-problem.xlsx
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1. STEP 1: DEFINE FROM / TO / DISTANCE / GO 
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2. STEP 2: CREATE TOTAL DISTANCE 
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3. STEP 3: CREATE NODES / = / SUPPLY DEMAND 
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4. STEP 4: CREATE NET FLOW 

 

=SUMIF(From,H4,Go) 
 
=SUMIF(From,H5,Go)-SUMIF(To,H5,Go) 
 
=SUMIF(From,H6,Go)-SUMIF(To,H6,Go) 
 
=SUMIF(From,H7,Go)-SUMIF(To,H7,Go) 
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=SUMIF(From,H8,Go)-SUMIF(To,H8,Go) 
 
=SUMIF(From,H9,Go)-SUMIF(To,H9,Go) 
 
=-SUMIF(To,H10,Go) 

 

• SUMIF calculates the Net Flow of each node.  

• Node S: SUMIF sums values in Go column with an "S" in the From column.  

• As a result, only cell F4, F5 or F6 can be 1 (one outgoing arc).  

• Node T: SUMIF sums values in Go column with a "T" in the To column.  

• As a result, only cell F15, F18 or F21 can be 1 (one ingoing arc).  

• For all other nodes, Excel looks in the From and To column.  
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5. STEP 5: SOLVER 
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6. STEP 6: SOLUTION 
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III .  MAXIMAL FLOW ALGORITHM  

 
 

A. BY HAND 

1. EXAMPLE 1  
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2. EXAMPLE 2 
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B. BY EXCEL 

File: https://www.alvinang.sg/s/maximum-flow-problem.xlsx  

 

• We are trying to find out the Maximum Flow of People per day coming into Airport T from 
Airport S. 

• The numbers represent Maximum Allowable Flow Rate (per day) coming out. 

 

• Maximum Flow Rate = 12 people per day coming into Airport T (and flowing out from 
Airport S). 

• S→A = 4/4 means max capacity is used. 

• B→E = 2/9 means only 2 out of 9 capacity is used. 

https://www.alvinang.sg/s/maximum-flow-problem.xlsx
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1. STEP 1: CREATE FROM / TO / FLOW / CAPACITY 
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2. STEP 2: CREATE MAXIMUM FLOW 
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3. STEP 3: CREATE NODES / SUPPLY DEMAND / = 
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4. STEP 4: CREATE NETFLOW 

 

=SUMIF(From,H4,Flow) 

=SUMIF(From,H5,Flow)-SUMIF(To,H5,Flow) 

=SUMIF(From,H6,Flow)-SUMIF(To,H6,Flow) 

=SUMIF(From,H7,Flow)-SUMIF(To,H7,Flow) 
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=SUMIF(From,H8,Flow)-SUMIF(To,H8,Flow) 

=SUMIF(From,H9,Flow)-SUMIF(To,H9,Flow) 

=-SUMIF(To,H10,Flow) 

 

 



58 | P A G E  

COPYRIGHTED BY DR ALVIN ANG 

WWW.ALVINANG.SG 

5. STEP 5: SOLVER 
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6. STEP 6: SOLUTION 
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IV.  ABOUT DR.  ALVIN ANG  

 

Dr. Alvin Ang earned his Ph.D., Masters and Bachelor degrees from NTU, Singapore. He is a 

scientist, entrepreneur, as well as a personal/business advisor. More about him at www.AlvinAng.sg.   
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