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• give the steps of the iterative process from class, not just 
a statement of the algorithm or a narrative account of your 
reasoning process

• for process issues that occurred in more than one of the problems, 
the issue was generally only pointed out once
– the same comments were not repeated for both #1-2

– establish the problem
• specifications
• examples

– identify avenues of 
attack

• targets
• paradigms and 

patterns

– show termination and 
correctness

• termination: measure of 
progress, making 
progress, the end is 
reached

• correctness: loop 
invariant, establish the 
loop invariant, maintain the 
loop invariant, final answer

– determine efficiency
• implementation
• time and space
• room for improvement

– define the algorithm
• main steps
• exit condition
• setup
• wrapup
• special cases
• algorithm
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• #1 – coloring regions
– modeling as a graph problem is a great strategy, but the point 

here is to apply the iterative algorithm development process
• try starting with the problem’s input/output as stated
• also OK to start with graph, but need to develop the iterative algorithm – 

don’t just say “2-coloring”
• building the graph is part of the setup and producing desired output is part 

of the wrapup – and both need to be accounted for in the running time

• #3 – “swim in a spiral” is not sufficient as an algorithm
– break the main steps into two pieces – 

• swim to make progress, not worrying about the invariant – what direction 
do you swim in?

• swim to fix the invariant, not worrying about making progress – how do 
you do this?
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• the measure of progress is a quantity
– it should be related to the exit condition – the termination 

argument is to explain why each iteration makes progress 
towards the exit condition

• exit condition: end when a condition is satisfied
• measure of progress: a quantity
• making progress: the quantity is increased/decreased by each loop 

iteration
• the end is reached: each iteration changes the measure of progress in a 

direction towards the exit condition, so the exit condition is eventually 
reached
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• the loop invariant is a statement about the partial solution
– when the loop exits, it is a statement about the complete solution 

– which you want to be a statement that the complete solution is 
correct

• loop invariant: X is true for the partial solution
• loop invariant + exit condition: X is true for the partial solution + the partial 

solution is a complete solution = X is true for the complete solution
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• correctness
– the loop invariant should include properties of a legal solution

• e.g. that vertices are colored so that no two adjacent vertices have the 
same color and that no more than d+1 colors are used

– be careful not to assume a step is always possible
• e.g. assign v one of the colors not used by any of its 
neighbors – need to show that there is at least one such color available

– don’t skip the do-nothing cases
• e.g. if v not colored, assign it the opposite color of u – to 

show the invariant is maintained, also need to account for v already being 
colored (it has the opposite color of u)
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• priority #1 – 
– the score from the resubmit for #1 will be taken as the score for 

#1 and #2 (assuming improvement)
– encouraged to resubmit #2 as well – for practice, and to get the 

+1 for a resubmit with substantive improvements for that 
problem

– submit any missing the first time for credit
–

• priority #3 –
– #3 isn’t covered by priority #1 – redo it separately


