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Program 
Synthesis 

“Automatic  

generation of 
code from some 

specification” 

Routing problem: 

Find any route to the 

ball 

REMEMBER: 

This is just a thought experi-
ment! Actual applications are 

considerably more complex 

a. How many possible 

routes are there be-

tween two points: 

Infinitely many 

b. How many optimal 

routes are there?: 

d = |xa-xb|+|ya-yb| 

Upper-bound :  O(2d) 

Figure 2: Properties and their implied 

constraints 

 

Figure 3: Grouped set of independent 

tokens (arrow iff an independence 

property holds between 2 functions) 

Figure 4: Validating constraints using 

a genetic algorithm 

 

STEP 1: 

Find independence and 

identity relations be-

tween functions using 

observational methods. 

Derive associated con-

straints 

STEP 2: 

Group strongly connected clusters 

of independent functions to create 

more effective constraints 

STEP 3: 

Verify the elicited con-

straints using a genetic al-

gorithm 

Figure 5: Problem solving accuracy for various domains and objective 

functions. A thorough decrease in accuracy for domains with good objective 

functions is observed. A slight increase in accuracy is seen when no such 

function is available. 

Two Points of failure 

2. Genetic algorithm 

• Runtime of candidate solutions was 

too low to signal issues with local 

minima 

• An insufficient training set was 

used, harder problems should be 

included. 

1. Constraints 

• Relatively many good solutions are 

pruned 

• Objective Functions rate states im-

properly in constrained search 

• More complex functions means 

less possible solutions. 

1. Supervised by: Dr. S Dumančić (s.dumancic@tudelft.nl) 

Figure 1: An instance of a robot routing 

problem. 


