CS 11 – Practice with our simple problem-solving strategy

So far we have seen how to use the following:

· I/O from the console (keyboard/screen) or from files

· Calculations, including the built-in Math functions (sqrt, ceil, etc.)

· Making choices (if and if-else statements)

· Doing something multiple times:  loops (while statement)

· Storing data with an array.

It turns out that there is a lot you can do just by knowing this much.  So let’s take some time to practice.  The problems below deal mainly with loops, choices and Strings.  Few if any will require an array.  Programs get especially interesting when we combine ingredients.  Think about how you would go about solving these problems.  Here’s a hint:  if at first a problem seems a little too difficult, try solving a related and simpler problem.  Then, make the necessary modifications to complete the solution.  Many new problems are like old ones with a little twist.  The problem descriptions are brief, and you may need to state assumptions that you are making in your solution.
Unless otherwise stated, you may assume that the I/O is the keyboard and screen.  For each problem below, it’s not necessary to write a complete program, but you should convince yourself that you know how to do all the steps.  Here, focus mainly on the design and solution, and all the issues that may come up while solving the problem.  
1. Print out the powers of 2 from 21 up to 220.  The numbers should appear 1 per line.
2. Modify the previous problem so it also finds the sum of those powers of two.

3. Read a list of numbers until you see the same number twice in a row.

4. Read a list of numbers until you see the same number twice.

5. Read a line of text, and determine how many characters it has.

6. Read a list of words from a file, and determine how many words it has.

7. Read a list of words from a file, and find the longest word.

8. The Fibonacci sequence is the list of numbers 1, 1, 2, 3, 5, 8, 13, 21, … where each number is the sum of the previous two.  Print out the first 25 Fibonacci numbers.
9. Ask the user for a number, and use Newton’s method to find the square root of this number.  Here is how it works.  Call the user’s input number “a”.  We produce successive guesses of the square root until the result begins to converge.  Our first guess is 1, and each successive guess is the average of the previous guess and (a divided by the previous guess).  Suppose the user wants the answer correct to 2 decimal places.  Then we stop the process when the difference between 2 successive guesses is less than .005.

10. How many numbers from 1 to 10,000 are divisible by either 7 or 11?  
11. Read a string from keyboard input, and determine if it’s a valid identifier.  In other words, the first character is a letter or underscore, and each other character is a letter, underscore or digit.  You may find it helpful to look at the built-in Character functions such as “isLetter” and “isDigit”.

12. Read a positive integer and determine if it’s a 3-digit number or not.

13. Read a positive integer and count how many digits it has.

14. Ask the user for the 3 sides of a triangle.  Determine if the triangle is equilateral, isosceles or scalene.  (all sides equal, just two equal, or none equal)

15. Suppose you had a String variable s containing a word.  How would you capitalize the first letter?  How would you capitalize all the vowels in the word?
16. Suppose a String variable s contains a 3-word phrase.  The words are separated by spaces.  Print the 3 words in reverse order.

17. Suppose a String variable s contains a time, such as “6:17”.  Assume the time represents minutes and seconds.  Convert this to seconds only.  In this case, 6:17 equals 6*60 + 17 = 377 seconds.
18. Ask the user for a number of seconds, and convert this amount of time to minutes and seconds.  For example, 200 seconds would be 3 minutes and 20 seconds.  (This is the reverse of the previous question.  ( )

19. Ask the user to enter a date, in the form month/day.  Determine if this is a valid date.  For example, 1/45 is invalid.  You may assume the date is in this year.
20. Ask the user for a positive integer.  Find and print all the divisors of this number.  For example, if the number entered is 10, we would print 1, 2, 5 and 10 only.

21. Ask the user for 3 numbers.  Determine if the 3 numbers are a Pythagorean triple.  In other words, see if a2 + b2 = c2.  
22. Suppose s is a String containing a phone number of the form (ddd)ddd-dddd, where the d’s are digits.  Determine if this is a South Carolina phone number.  The possible area codes are 864, 803 and 843.
23. Ask the user for the name of a text file.  Also ask the user for a line number.  Print that line to the screen.  For example if the user entered 16, you would print the 16th line in the file.

