CS 061 – Computer Org. & Assembly Lang.                     Spring  -  2005

Lab 7

Collaboration policy:

Collaboration is strongly ENCOURAGED. If you complete an exercise, feel free to help others -- teaching enhances your own learning.

Explanatory note for the lab exercises::

A palindrome is a word or phrase that reads the same forwards as backwards.

For example, the first known greeting was probably the palindrome “Madam I’m Adam”

Other examples: “evil olive”, “I did, did I?”, “deified”, “gift fig”, “a Toyota”, “if I had a hi-fi”, “radar”, “racecar”, etc. etc.

(In most of these palindromes, we take the liberty of ignoring punctuation and spaces.)

Exercise 1:

Write an LC-3 subroutine that inputs a sequence of characters from the keyboard and stores them as a string. Remember to terminate the string with a null. The user terminates input with the usual cr/lf (ASCII x0A), which should not be stored as part of the string.

e.g. the user enters:

Hasta la vista, baby!

And the array ‘H’ ‘a’ ‘s’ ‘t’ ‘a’ ‘ ‘ ‘l’ ‘a’ ‘ ‘ ‘v’ ‘i’ ‘s’ ‘t’ ‘a’ ‘,’ ‘ ‘ ‘b’ ‘a’ ‘b’ ‘y’ ‘!’ ‘\0’

Is stored.

The subroutine, when called, should receive in R0 the starting address of the array, and should return in R5 the number of characters in the array (excluding the final null).

Call this subroutine from a main program, which will then use PUTS (Trap x22) to output the stored string to the console (because the starting was stored in R0 you can call PUTS directly).

Exercise 2:

Write a second subroutine that analyses the stored string to see if it is a palindrome.

Hint: you know the starting address of the array, and you know how many characters are stored in it, so you can calculate the address of the last character. You now have to compare the first character with the last character, the second character with the second last character, etc, until you find a mismatch, or until the two ends meet in the middle, in which case you know the array is the same backwards & forwards.

Question: do you need to handle even-numbered arrays differently from odd-numbered arrays?

The subroutine, when called, should receive in R0 the starting address of the array, and in R5 the number of characters in the array, and should return a flag in R4 (1 => palindrome, 0 => not a palindrome).

Call this subroutine after the string input subroutine, and output from main a suitable message to the console indicating the result of the test.

Exercise 3: (1 bonus point)

The subroutine in exercise 2 would conclude that “Madam, I’m Adam” is not a pailindrome, because:

1) the spaces don’t match

2) the punctuation doesn’t match

3) the capitalization doesn’t match

Write another subroutine that takes the original array, strips out all spaces and punctuation (and digits, if necessary), then converts all characters to lower case, and stores the “cleaned-up” array in a new location.

Hint: check the ASCII table (in the back cover of the text) to see how upper & lower case differ in the binary, and how space & punctuation characters are coded. 

When called, this subroutine should receive the starting address of the original array in R1, the starting address of the new array in R0,  and should return the number of characters in the new array in R5.

This means that you can then call from main the palindrome subroutine of exercise 2 as before.

NOTES:

Every submission in this course (including this program, all assignments, lab work, quizzes & exams) must include the following details at the top:

Name in the format Last name, first name

Last 4 digits of your student ID

Your lab login id

Lecture section / Lab section (e.g. section 001/023)

cs or ucr email address

After the first week you will lose points for failing to observe these instructions – in fact, if enough of this information is missing or illegible, we may not be able to assign you a grade, so double check every assignment before you turn it in.

