Programming in C



Tutor: Dr Jan Pajak

Model test questions 2

Weighting
20%;

Time – 1:45 hours + 15 mins for reading questions.

Total marks
20 – marked like assignments

Instructions: 

(1) This is an open-book test. 

(2) Solution to every problem given during these tests is to be prepared on a computer and handed in on a diskette provided (including all files required to re-run it for the purpose of marking). You are also requested to prepare a hard copy (printout) of your C program (i.e. by printing your program on a printer), so that you hand in both, a hard copy together with a diskette, which contains a file with your program.

(3) Remember to place your name amongst comments included at the beginning of each program that you produce as the outcome of the test.

 (4) Make sure that your programs work properly. Also strive to produce user-friendly and well-designed displays, and to make the programs foolproof.

(5) Your program should also display basic features of good programming practice. It should have all statements appropriately indented, explanatory comments assigned to every important piece of code, purpose of each variable communicatively commented, and also all user-given names from your programs should be meaningful.

(6) It is important that each your program at each stage of run should display clear and communicative instructions to the user as to what user should do at a given stage of processing.


(7) The program produced should inform the user about the correct finish of the run, and should hold the screen upon the completion of processing. Furthermore, each program that you produce should be composed out of at least 2 modules (i.e. the main part and at least one function).


(8) Produce, and handle in, the same documentation and codes that you used to do for your assignments.

Theory questions (each worth 1 mark):


Answer a given theory question using the word-processor WORD. Address briefly each matter stated in a given question.


T1. List and explain at least 3 kinds of string handling functions. For each kind provide an example of at least 1 such function.


T2. Explain how you would display red text on the screen. Provide an example of a printing function that would display a text on the screen in green colour.


T3. Provide an example of printf function which displays the following text “The value of pi is: 003.141”. Notice that the value to be displayed is stored in the variable called “pi”.


T4. Explain what “structs” are and provide an example of declaration of a struct variable named “st1”. 


T5. Explain what “arrays” are and provide an example of declaration and use of a “float” array composed of 12 elements.


T6. List, explain, and provide examples of 4 different standard functions for displaying results on the screen. Note that in your example each of these functions should display value from at least 1 variable.

Programming questions (each worth 19 marks):


#Q2_1. Write a modular C program named “change.c” which inputs the amount earned by a given person, and then calculates the “change list” from the bank to pay out the correct amount to each person - in the largest denominations of notes and coin. For simplicity assume, that wages are paid out to the nearest dollar – anything less than that is reinvested. So you will have to report the remainder of the last calculation.


Test your program on the following data: A person earned $98.56, with a gross remainder of 56 cents to be reinvested. The best way to pay this person is;

1x50 dollar notes,

2x20 dollar notes,

1x5 dollar notes,

1x2 dollars coin,

1x1 dollars coin.

The reminder of 56 cents is reinvested. 


Q2_2. Design and complete a modular program named “numbers.c” which: (1) inputs the numbering system in which a given number is expressed (e.g. input 2 for binary system, 8 for octal system, 16 for hexadecimal system, etc.), (2) inputs a number in that numbering system, reading this number as a string of characters representing subsequent digits, (3) converts this number into a decimal system, (4) displays the number before conversion together with the decimal equivalent of this number after the conversion, (5) asks the user whether he/she wishes to repeat the conversion of another number (if yes – it repeats items 1 to 5; if not - it executes item 6), (6) informs the user about a correct finish, and then terminates the work after the user presses any key.

Note: you are not allowed to use any standard function from C language for the conversion between various numbering systems. You need to design and implement your own algorithm to do this conversion.

Assumption: assume that all numbering systems greater than the decimal one use the letter “A” as the digit 10, letter “B” as the digit 11, letter “C” as the digit 12, etc.


Test your program on the following data: (A14E)16 = (10x4096+1x256+4x16+14)10 = (41294)10; (ABBA)16 = (43962)10; (666)8 = (438)10; (100000001)2 = (257)10;


#Q2_3. Write a C program named decimal_binary.c, which (1) prompts the user to write a decimal number; (2) reads from a keyboard this number; (3) converts it into a binary number; (4) displays on the screen both numbers (decimal and its binary equivalent); (5) asks the user whether he/she wishes to repeat the input for another number; (6) repeats the entire processing when the user wishes to repeat it, or displays GOOD BYE and terminates the operation when the user do not wish to repeat the process.

Note: you are not allowed to use any standard function from C language for the conversion between decimal and binary systems. You need to design and implement your own algorithm to complete this conversion.

#Q2_4. Design and complete a program in C composed of at least 3 modules and named “foolproof.c”. Your program should complete the following operations:


(1)Prompt a user to type in a valid Roman namber.


(2)Input this Roman number.


(3)Validate this Roman number. For the validation a separate function should be used, which displays appropriate information to the user as to what is wrong with a given Roman number - should any indiscrepancies be detected. In this version of the “foolproof.c” program, the validation function should check whether the Roman number is composed of permitted characters only. But in other versions, further validation could be requested.


(4)Convert the Roman number into an Arabic (decimal) number. For this conversion a separate function should be used.


(5)Display both numbers (i.e. Roman and the Arabic equivalent) on the screen.


(6)Ask whether the user wishes to convert any other number, and if so - it repeats steps (1) to (6), other wise it carries out the step (7).


(7)Inform the user about a correct end of run, and wait until the user presses any key to terminate the operation.


Test your program on the following Roman (to Arabic) number: MCMXCIX=1999, MMCMIX=2909, MMCMXCVII=2997, MMCDIX=2409.


Test the validation procedure by trying to convert: M9CL (note that “9” is not permitted in Roman numbers), and MUCLI (note that “U” is not a valid Roman number).


Hints: Rules of writing correct Roman numbers, that should be used as rules of your validation, are as follows:


(a)Roman numbers use only the following 7 Latin letters: M, D, C, L, X, V, I.


(b)Letter M can appear any number of times, providing that it is located in the frontal part of a number.


(c)The last letter M can be proceeded by a single letter C, to form the number 900. In this case the letter M cannot be followed by another letter M.


(d)Letter D can be proceeded by the letter C to form the Roman number 400.


(e)Letters D, L and V can appear only once in a given Roman number.


(f)Letters C, X, or/and I can appear up to 3 times in a given Roman number - if they are placed in a row. If their subsequent appearances are separated by another letters, e.g. if the first their appearance is followed by a higher letter (i.e. followed by M, C, or/and V), then they can appear only up to twice in a given number.


(g)Letters C and L can be proceeded by the letter X, to form Roman numbers 90 and 40.
(h)Letters X and V can be proceeded by the letter I to form Roman numbers 9 and 4.


#Q2_5. Your friend is serving as a military cook on a navy vessel. He asked you to prepare for him a program for calculating the amount of specific ingredients he needs to add to dishes he is cooking. Military recipes tell the amount of ingredients to be added per one litre or per one kilo of a final dish. But he cooks large pots that contain a number of litres or kilos of a final dish. Design and complete for him a modular program named “salt_pp.c” which inputs the total amount of a given dish that he cooks, and the “unitary amount” of a given ingredient that he should add per one kilo or per one liter of that dish. Then your program displays the total amount of a given ingreadient that he must add. Help you friend by allowing him to imput all values in many different units of measures used in cooking, e.g. kilos, miligrams, pints, ounces, etc. Assure the repetitive work of the program, until the user decides to quit, and the minimal input typing for the cook.


#Q2_6. A farmer has stored two vital farming substances in two types of containers, namely: (1) rectangular boxes and (2) cylindrical drums. While going to his/her farm he/she would like to know what is volume of a given substance packed into a given container, and how he/she brings both containers back. Write for him/her a modular C program named volumes.c, which (1) inputs all three dimensions of a rectangular box (namely inputs: width “w”, depth (or length) “l”, and height ”hb”), (2) inputs two dimensions of a cylindrical drum (namely inputs: diameter “d”, and height “hd”), (3) calculates the volume of a rectangular box (Vb=w*l*hb), (4) calculates the volume of the cylindrical drum (Vd=pi*d*d*hd/4.0), (5) displays the volumes of both containers, (6) calculates and displays whether the empty drum fits inside of the empty box, and if it fits then what is the distance between subsequent walls of the box and the walls of the drum, (7) displays the information whether the drum touches to top, side and/or top wall of the box, and if it does not touches then what gap is left between them, (8) asks the user whether he/she wishes to repeat the calculations for another set of containers (if yes – it repeats items 1 to 8, if not it executes item 9), (9) informs the user about a correct finish and terminates work after the user presses any key.

Notice: because the way boxes and rums are opened, your program is not allowed to rotate them to accomplish a fit. This means that a box always stands on the wall designated by its “width” and “length”, while a drum always stands on the circular wall.
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