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Today’s Topics
• Questions?  Comments?
• Memoization
• Divide and Conquer
• MergeSort



Recursion
• The major problem with the recursive change making 

algorithm was that it made so many recursive calls and it 
duplicates work already done.

• An idea called memoization which is a form of dynamic 
programming is a good solution in this case.

• The basic idea is instead of making recursive calls to 
figure out something that we already figured out we 
compute it once and save the value in a table for lookup 
later.



Table lookup
• We also used this idea for the fibonacci numbers.

• For the change making algorithm we saved results of 
smaller problems that continually are needed.  Then 
instead of recomputing, we used a table look up.  

• e.g. If we already computed (and saved) how many coins 
it takes to make say 33 cents, we just looked it up.



Divide and Conquer
• The divide and conquer technique is a way of 

– converting a problem into smaller problems that 
can be solved individually and then 

– combining the answers to these subproblems in 
some way to solve the larger problem

• DIVIDE = solve smaller problems recursively, except the 
base case(s)

• CONQUER = compute the solution to the overall problem 
by using the solutions to the smaller problems solved in 
the DIVIDE part.



Divide and Conquer (MergeSort)
• There are several popular divide and conquer sort algorithms.  

One is called MergeSort.

• Later in the semester we'll talk about two others HeapSort and 

QuickSort.  But for now, let's just discuss the MergeSort 

algorithm and see how it uses the divide and conquer 

technique.

• To apply the divide & conquer technique to the problem of 

sorting, can anyone guess 

– what might be the base case(s)

– what might happen in the divide stage
– or what happens in the conquer stage



Divide and Conquer (MergeSort)
• Structure of Merge Sort:

– if list has 0 or 1 element
• it is sorted, done (base case)

– else
• Divide list into two lists and do MergeSort on each of 

these lists.
• Combine the two sorted lists into one sorted list.

Let's look at: http://math.hws.edu/eck/js/sorting/xSortLab.html

• Let's assume we're sorting an array of ints.
– what will we need to keep track of?
– is it recursive?
– what will we need to pass in as parameters to MergeSort?
– if we write a separate method for the combine part, what 

will be its parameters and return values?



Divide and Conquer (MergeSort)
• Structure of Merge Sort:

– if list has 0 or 1 element
• it is sorted, done (base case)

– else
• Divide list into two lists and do MergeSort on each of 

these lists.
• Combine (merge) the two sorted lists into one sorted list.

• We'll need to pass in an array as a parameter to MergeSort, but 

since sometimes we'll only be sorting part of it, we need to 

pass in the range of indices to sort (or first index and length).

• The parameters for the merge method will be the array and 

information to tell it the two ranges of indices that need to be 

combined.



Divide and Conquer (MergeSort)
• Can anyone think of a good way to merge two sorted parts of 

an array?
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