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INFORMATICS: ADVANCED DIPLOMA IN COMPUTER STUDIES: CS215 ‘C’ Programming ASSIGNMENT 

Semester 3 2004

Question 1 [25 marks]

Each of the function below needs to be run in a program. Each of the programs should have at least one test case (with a screen capture) which shows the successful running of the program.

a)
Write a recursive function called AddPos that take in an array of integers intarr and an integer parameter size that holds the number of values in intarr. The function sums up all positive values in intarr and return it. For example AddPos ({-1, 1, -1, 1, -1}, 5) returns 2 (1+1).

b)
Change your solution above into an iterative solution.

c)
Write a function called ChangeToNext that take in an uppercase character parameter ch. The function returns the next uppercase character if ch is between 'A' and 'Y'. If ch == 'Z', the function returns 'A'. You may assume that the character parameter ch is always an uppercase alphabetic character.

d)
Write a function Join that take in 2 string parameters called str1 and str2 and an integer parameter p. If p==0, the function returns a string with str1 followed by str2 otherwise the function returns with str2 followed by str1. For examples, 

Join ("ABC", "DEF", 0) returns "ABCDEF" and Join ("ABC", "DEF", 1) returns "DEFABC".

e)
Write a function CountRangeChars that take in a string parameter str, and 2

integer parameters start and end and a character parameter ch. The function counts the number of characters that are the same as ch that fall in the range of start and end and return it. For example, CountRangeChars ("AAABBBCCC", 2, 7, 'C') returns 2 as there are 2 'C' characters between positions 2 and 7.

f)
Write a function called Difference that take in an integer array intarr of size 10. The function returns the difference between the sum of all values from cell 0 to 4 and the sum from cell 5 to 9. For example, if intarra[10] ={1,1,1,1,1,2,2,2,2,2}, Difference (intarr) returns -5 (1+1+1+1+1 - (2+2+2+2+2)).

g)
Write a function PerimeterMinusCenter that take in a two-dimensional array called intarr of 3 rows and 3 columns. The function sums the values in the perimeter of the array. It then returns the difference of this sum and the center value (the value in cell row 1,column 1). 

For example, if intarr[3][3] ={
{1,1,1},









{1,2,1},






        
                        {1,1,1}};

PerimeterMinusCenter (intarr) returns 6 (1+1+1+1+1+1+1+1 - 2)).

h)
Write a function Compare that take in a two-dimensional array called intarr of 3 rows and 3 columns. The function sums up separately the values in the diagonal of the array and the non-diagonal values. It then compares these two sums and return 1 if the diagonal sum is larger than the non-diagonal sum and 0 otherwise. 

For example, if intarr[3][3] ={
{1,2,2},









{2,1,2},






        


                        {2,2,1}};

Compare (intarr) returns 0 (since (1+1+1) < (2+2+2+2+2+2)).

i)
Write a function called ReturnSmallerChars that take in 2 five-character string

parameters str1 and str2. The function compares each of the corresponding character in str1 and str2 and copies the smaller or same character (with the smaller or same ASCII code) into a temporary string and then returns it. For example ReturnSmallerChars ("ABC", "abc") returns "ABC" (as 'A' of str1 is smaller than 'a' of str2 in cell 0 and so on).

j)
Write a recursive function called CountEvenASCII that takes in a string parameter str and return the number of characters with even ASCII codes. For example CountEvenASCII("ABCDE") returns 2 (as B and D are of even ASCII codes).

k)
Change your solution above into an iterative solution.

l)
Write a function called ReturnNextCase that takes in a character parameter ch and returns the next alphabet in the other case. For example, ChangeCase ('A') returns 'b' and ChangeCase ('a') returns 'B'. You may assume the character parameter ch is always alphabetic.

m)
Write a function called SortChars that take in 2 character parameters c1 and c2. If c1 is smaller than c2 then a string with c1 in cell 0 and c2 in cell 1 is returned,

otherwise a string with c2 in cell 0 and c1 in cell 1 is returned. For examples,

SortChars('3', '2') returns '23' and SortChars ('1', '2') returns '12'.

n)
Write a function called  ReturnASCIIDifference that takes in a string parameter str. The function sums up separately even ASCII characters and odd ASCII characters and return their difference. For example, ReturnASCIIDifference ('ABCD') returns 2 (as the ASCII values of 'A', 'B', ‘C’ and ‘D’ are 65, 66, 67, 68 respectively and (66+68) - (65+67) = 2).

o)
Write a function called CheckPosNeg that takes in a reference integer parameter num. The function returns 0 if the content of the reference parameter is a positive number and 1 otherwise.

p)
Write a function called SumDiff that takes in 2 integer arrays arr1 and arr2 of size 3. The function sums up the absolute difference of each corresponding cell values and return this sum. For example, if  arr1 = {1,2,3} and arr2 = {3,2,1} then the function returns 4 (absolute value of (1-3) + absolute value of (2-2) + absolute value of (3-1)). (Hint: Compare the corresponding values in the arrays and find out which is bigger)

q)
Write a function called PrintToZero that takes in a reference parameter num.

The function prints out the content of num up to zero. For example, if *num = 10,

then PrintToZero(num) prints 10    9    8    7 .... 0.

r)
Write a function called BiggerChars that take in 2 five-character string parameters str1 and str2. The function compares each of the corresponding character in str1 and str2 and copies the bigger or same character (with the larger ASCII code) into a temporary string and then returns it. For example BiggerChars ("ABCDE", "CCCCC") returns "CCCDE" (as 'C' of str2 is bigger than 'A' of str1 in cell 0 and so on).

s)
Write a function called CompareChars that take in 2 character parameters c1 and c2. The function displays "The first character is bigger" if c1 is bigger than c2 in ASCII value and displays "The second character is bigger" if otherwise. The function should then returns the ASCII value difference between the 2 characters parameters.

t)
Write a function called CheckTotalASCII that take in a string parameter str. The function sums up the ASCII values of each character in str and then check whether the ASCII total is odd or even. If the total is even the function returns the character 'E' otherwise it returns the character 'O'. For example, CheckTotalASCII ('AB') returns 'O' (as the ASCII values of 'A' and 'B' are 65 and 66 making the total to be 131).

u)
Write a function called EvenMinusOdd that take in an integer array intarr of size 10. The function return the difference between the sum of all the even numbers and the sum of all odd numbers. For example, if intarr = {2,1,2,2,2,1,2,1,2,2}, EvenMinusOdd (intarr) returns 11 (2+2+2+2+2+2+2 - 1-1-1)

v)
Write a recursive function called RNegativePositive that take in an integer array intarr, an integer parameter numrec and a char parameter NP. If NP == 'N', the function returns the number of negative numbers in intarr. If NP == 'P', the function returns the number of positive numbers in intarr. For example, if intarr = {1, -1, -1, 1, -1}, RNegativePositive(intarr, 5, 'N') returns 3 (as there are 3 negative numbers)

w)
Write an iterative function called INegativePositive that take in an integer array intarr, a reference integer parameter numrec and a char parameter NP. If NP == 'N', the function stores the number of negative numbers in intarr to numrec If NP == 'P', the function stores the number of positive numbers in intarr to numrec For example, if intarr = {1, -1, -1, 1, -1} and numrec stores 5, INegativePositive(intarr, &numrec, 'N') will store 3 to numrec (as there are 3 negative numbers).

x)
Use (memory) diagrams to trace the following program and write down its output: 

#include <stdio.h>

#include <conio.h>

char *T1, *T2, *T3, *T4, *T5 ;

char TRACE[] = {'T', 'R', 'A', 'C', 'E'};

main()

{

   clrscr();

   T5 = T4 = TRACE;

   ++T4;

   T3 = &TRACE[4];

   T2 = T5 + 2 ;

   T1 = &TRACE[3] - 3 ;

   printf ("%c\t%c\t%c\t%c\t%c", *T1,*T2,*T3,*T4,*T5);

   getch();

   return 0;

}

y)
Use (memory) diagrams to trace the following program and write down its output:

#include <stdio.h>

#include <conio.h>

char *B1, *B2, *B3, *B4, *B5 ;

char BLUR[8] = {'M', 'O', 'R', 'E', 'B', 'L', 'U' ,'R'};

main()

{

   clrscr();

   B5 = B4 = BLUR;

   ++B4;

   B3 = &BLUR[6];

   B2 = B5 + 2 ;

   B1 = &BLUR[7] - 3 ;

   printf ("%c\t%c\t%c\t%c\t%c", *B1,*B2,*B3,*B4,*B5);

   getch();

   return 0;

}

Question 2 [15 marks]

James Timber owns a large piece of forest. He runs a business cutting down the trees and sells them. He asks you to develop a program to track the trees in the forest.

Each tree when cut (called timber) has got an identification code consisting of:

· Zone 
: a character representing the location zone of the tree

· ID
: a 10-character identification number

Define a structure called TimberIDType that contain the above information.

James would like to store the following information for each of his timber:

· TimberID
: of TimberIDType above

· Kind

: a 30 character description of the timber

· Diameter 
: a float number containing the diameter of the timber

· Weight 
: a float number containing the weight of the timber

· Height

: a float number containing the height of the timber

You program should be able to store up to 100 TimberRec records in an array called TimberArray.

[5 marks]

Your program should at least perform the below operations: 

· Add a new timber records into TimberArray



[2 marks]

· Display all records 






[2 marks]

· Display a particular record given the Kind



[2 marks]

· Display records given the Weight




[2 marks]

· Display records given the TimberID




[2 marks]

Note:

You should develop test cases (of screen captures) to show the successful running of each of the options in this program.

Assignment Requirements

1)
Be able to demonstrate and explain programs to your lecturer (or marker)

2)
Submit a physical file holding the following:

· Printed hardcopy of all programs

· Printed test cases

· All Softcopy programs in a floppy diskette (please attach firmly to physical file)

Other Guidelines

1. Indicate all references, e.g. Web-site URL or reference books, used in the preparation of the assignment.

Students are to indicate the following items of information in referencing:

· Author of the reference

· Title of the reference

· Publisher

· Edition

· Year of edition

· Pages to which information was taken from.

An example of such a referencing would be as follows:

[PRE97]
Pressman, Roger S., Software Engineering: A Practitioner’s Approach (4th Edition), McGraw-Hill International Editions, 1997. Pages 400 to 405.

If you are drawing information from a website, indicate the following:

· Website URL

· Title of URL

· Author of URL/Publisher of URL

· Year of last modification

[TAT97]  Tate, Debi  (1997).  NT Firewalls take charge of network.  LAN Times Online.  

http://www.lantimes.com/97/97aug/708a005a.html
Marks will be deducted for improper or inadequate referencing. 

2.  Plagiarism, i.e. copying and treating it off as original material, will result in your entire assignment being awarded zero marks. In the event that quotations from various published works are used, you are to indicate the reference behind the quotation. 

3.  The marks indicated behind each question part of the assignment are indications of the relative weight of your answer. You should correspondingly accord more attention to the parts that have been allocated more marks.

Assignment Deadline :


1-Nov-04
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