COP 3503 Program #4: Dynamic Programming

Assigned: Tuesday, 13, 2010

Due: Thursday, July 22, 2010

Problem A: Typing Distance

Your employer has recently been dissatisfied with the quality of the typing of her employees. There are many misspellings that she ends up having to correct, which ultimately waste her time. She wants you to help her develop a test for future employees that accurately judges their typing accuracy. In particular, she has defined a term "typing distance" which is defined between two strings(or words): a source word and a target word. (We can think of the target word as the correct word to type and the source word as the word that actually got typed.) The definition of "typing distance" is similar to the definition of "edit distance" you learned in CS2 class years ago, so you think that you can quickly write a program to determine the "typing distance" between two strings. In particular, the typing distance between two strings is the minimal score that can be achieved in changing the source string to the target string. The changes that are allowed are as follows:

1) Changing a letter in the source to a letter in the target string.

2) Deleting a letter from the source string.

3) Inserting a letter into the target string.

The score added to the total score for options 2 and 3 is 5. The score added to the total score for option 1 is the distance the two keys in question are away from each other on the keyboard. The distance between two keys on the keyboard is defined the number of keys one must traverse to get from one key to another, when a valid move is to one of the six adjacent keys. (Note that there is potentially one key to the left, one to the right, one key to the upper left, one key to the upper right, one key to the lower left and one key to the lower right.) Of course, some keys have fewer adjacent keys. For example, q only has 2 adjacent keys, w and a. Here is a copy of the keyboard:

q w e r t y u i o p

 a s d f g h j k l

  z x c v b n m

Here are a couple more examples: the distance from d to y is 3 (d(r(t(y) and the distance between r and m is 5 (r(t(y(h(n(m). Note that the paths in the parentheses are not unique.

Write a program that calculates the typing distance between two strings.

Input File Format

The first line of the input file will contain a single positive integer, n, representing the number of pairs of strings in the file. The following n lines will contain a pair of strings, consisting of lowercase letters only, representing the source string and target string, respectively, separated by a single space. Both strings will be in between 1 and 100 letters, inclusive.
Output Format

For each test case, output a line with the following format:

Test k: The typing distance is Z.

where k is the 1-based input case number, and Z is the typing distance between the two given input strings for that test case.
Sample Input (typedist.in)

2

dkunr drunk

cat vat

Sample Output
Test 1: The typing distance is 10.
Test 2: The typing distance is 1.

