GNG1106: Solutions for Homework 2

QUESTION 1

(2 marks total. Correct explanation 1.5 marks — correct results 0.5 marks)

This is a simple block of code and basically what happens here is that first variable i of type int with value
0 is initiated. Then the program enters an infinite while loop because of condition 1 (remember that any
non-zero value is evaluated as ‘true’). Therefore the while loop keeps on executing the statements within
its block until it reaches the Break statement. Therefore inside of the loop we have:

1. Thevalue of i is incremented 1 unit;
2. Thevalue of iis printed.
3. And if the value of i > 3, the loop is terminated.

The loop will iterate four times in total until i reaches number 4 and 4 is printed. Afterwards the condition
of the “if statement” in line 9 is evaluated as true (i > 3). As a result the break statement in line 10 gets
executed and the infinite loop is terminated. The following output is printed:

1
2
3
4
1 Finclude <stdioc.h>
2
3 [Flint maini)
4 int i=0;
5 while (1)
& [+ '
7 i=i+l;
i printf("%d\n", 1i):
g if (i>3)
10 break;
11 =
12 =
1z .
14 B ChlUsershworkspacel\codeBlocks\Homework2-1\bin\DebughHomework2- Lexe
15
16
17
i Frocess returned 2 <{Bx2) execution time
- WFPress any key to continue.
20 =

Figure 1 - Question 1 results
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QUESTION 2

(2 marks total. Correct explanation 1.5 marks — correct results 0.5 marks)

The code compiles and runs and the output of the program is be the following:

O LR N W H

In this block of code we are again dealing with a while loop. But the difference is that the loop condition
here is the evaluation of variable i. Remembering from previous homework and lecture notes, as long as
the value of variable is non-zero, it is considered as ‘true’.

Hence, we start with the initial value of i = 5. In every iteration that value is decreased 1 unit and then
printed until we reach the value 0. That’s when the while loop ends.

Keep in mind in the last loop in which we have “while(1)” (i=1) the number “0” is printed because the
statement “i =i — 1” is taking place before the print statement within the while block. Then the next
while(0) evaluation takes place in which the while loop terminates (loop body is skipped) with five
iterations in total.

1 #include <stdio.h>

2

&4 Eﬂint main()

4 int i=5;

=

] while (i)

7 = [

8 i=i-1:

g printf ("3d\n", i):
10 B
11 =
12 i . i
13 B | C\Users\workspaceicodeBlocks\Homework2-1\bin\DebugiHomework2-1.exe
14
15
16
17
18 Process returned 2 (Bx2) execution time
19 Prezz any key to continue.

Figure 2 - Question 2 results
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QUESTION 3

a) Programming style (indentation, commenting, naming convention, etc) :10% -> 0.6 marks
b) Problem solving and design logic (namely, things you do in Step 1, 2, 3) :30% - 1.8 marks
c) Correct use of syntax :20% - 1.2 marks
d) Correct execution and results :30% - 1.8 marks
e) The presentation of lab report :10% -» 0.6 marks

Lack of a lab report (i.e if only C code is submitted) you will lose marks for (b) and (e).

STEP 1: Problem statement:

Design a program that would accept the four bands of color on a resistor and would calculate its resistance
value. The program would provide an options menu to enter the values, seek help on how to provide
these values or exit the program

STEP 2: 1/0 description

e Inputs
1. The menu value (integer) with three choices.

a. ‘1’ to calculate the resistor value
b. ‘2’ toread a help text on using the program.
c. ‘3’ toexit.
2. Colour code (If the user chooses 1 as menu value)
a. Aninteger between [0,99]
b. Aninteger between [0,9]
c. Aninteger number: either of -1 or -2
e Output
o The resistance and the tolerance printed in characters (standard conventions: ‘Kilo’,
‘Mega’, ‘Giga’ etc. should be used)

Initial menu choice (integer) Resistance (float)

Tolerance (float)

PROGRAM

Numeric values (three integer Displayed in standard convection

i.e. Kilo, Mega etc. (Characters)

values) for corresponding resistor
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STEP 3: Test cases and Algorithm Design

To compute the resistance value of the resistors based on their band colors, we should first match the
colors on the resistor to the appropriate digits based on the following table:

Color 1**band 2" band 3rd band (M, multiplier) 4" band (T, tolerance)

Yellow 4 4 x (¢

White 9 9 x 10
Gold x 107 +5%
Silver x 10 +10%

Figure 3- Resistor color code table

After acquiring the 4 digits (D4, D5, D3 and D,), the following formula should be used to calculate the
resistance value followed by tolerance value:

e Resistance = DD, x 10Ps
e Tolerance =
o if (D = —1) - Tolerance = 5% (Resistance)
o if (Dy= —2) - Tolerance = 10% (Resistance)
e Result: " Resistance + Tolerance% “

To display the flowchart of this program we divided it into one main flowchart and multiple smaller
flowcharts:
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Accept user value for the first two digit_s\{

G.ooept user value for the third dlglt

#

Display Menu

W Display Help

Q.ooept user value for menu nptiorD—

Print Wrong Format

Gooept user value for the forth d|g|t
NO
L
NO YES
{ Calculate and Digplay Resistance and Tolerance }: If mot [-2,-1]

Figure 4 - Main Program Flowchart
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Start

Grint 3 menu nptinna

v

Start.

G)isplay Help Information on resistano@

\

Gsk user to input a menu option between 1, 2 and 9 Gri”t the color code i”fﬂr”‘atmD

Stop

Figure 5 - Display Options Module

Start

GinaI_Resistance = Band_Values * 10"Band_3_\falue)

If Band_4_Value

Error_Value = 0.05 * FinaI_Resistanog—J

If Band_4_Value

Error_Value = 0.1 *Fi naI_Resistanoe>—

i

Figure 7 - Resistance and Tolerance Display Module
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Stop

Figure 6 - Display Options Module

Yes

If Band_3_Value
=»0

Error_Value = Emor_Value / 10"9)

W
Grmr_\falue = Emor_Value / 10"9

y

\
Grint Error_Value and Final_Resistance in Giga Ohr'r's)—

If Band_3_Value
==&

Error_Value = Emor_Value / 10"6)

v
Grmr_\falue = Emor_Value / 10"6)

4

Grint Error_Value and Final_Resistance in Mega OhmsD—IIF

Error_Value = Emor_Value / 10"3)

Yes

If Band_3_Value
== 3

W
NO Grmr_\falue = Emor_Value / 10"3)
N
Grint Error_Value and Final_Resigtance in Kilo OhmF’
Stop
’ v

Grint Error_Value and Final_Resistance in OhmsM




STEP 4: C Code for the program

While the following code has been formatted to be easier to read, it is advised to use caution while
copying the code onto CODE::Blocks. Some statements may inadvertently give rise to extra line spacing,
etc. in between them and might make the program hard to use while on the IDE.

We will try to upload the .C file as well so that you can download that and run it directly and use the
following code just for reading purposes.

Note — This program can be done using strings or characters too. The user can enter the colours and the
program can assign values based on the colours, but we have avoided that method here as they have not
been taught in class as of now.

Name: yournamehere, Student Number: 0000001
Date: October 6, 2014.
Program: resistance.c

Description: This program converts color bands
information on a resistor to its resistance
value in Ohm.

* In the final output display, %.2f has been used
in place of %f.

This is simply to make the output look better

by removing unnecessary decimals. %.2f
essentially truncates the decimals to 2 digit
after the decimal point. Without it, the

compiler will print (for example) 2.1000 Kilo Ohm.

Using it will display the result as 2.10 Kilo Ohm.
Two has been used because the lowest amount of
tolerance is 0.05 and that’s the largest precision
the program requires.

#include <stdio.h>
#include <stdlib.h>
#include <math.h>

int main()

{
int menu_code;
int band values, band 3 value, band 4 value;
float final resistance, error value;

// Keep printing the menu unless teh user decides to exit.
while (1) {

// printing the menu

printf("Please choose an option:\n\n");

printf("1. Enter \"1\" to calculate resistance value\n");
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printf("2. Enter \"2\" to Help\n");
printf("3. Enter \"3\" to Exit\n\n");

// getting the user input
scanf ("5d", &menu_code) ;

printf("\nYour option is: %d\n\n", menu code);

// Analyzing the user selected option; if user want to calculate

if (menu code == 1) {
printf ("\t\t\t****** Calculate The Resistance ******\n\n");
while (1)
{

printf("\nPlease enter the first two significant digits of
the resistance value.\n\n");

printf("Choose a number between [0,99] corresponding to these
colors:\n");

printf("Black = 0\nBrown = 1\nRed = 2\nOrange = 3\nYellow =

4\nn) ;

printf("Green = 5\nBlue = 6\nViolet = 7\nGray = 8\nWhite=
9\n\n") ;

scanf ("3d", &band values);

if (band values < 0 || band values > 99)

{

printf("\nOnly numbers between [0, 99] are accepted,
please try again.\n");
continue;

}

printf("\nPlease enter the number between [-2,9]
corresponding to third band color of the resistor:\n\n");

printf("Silver = -2\nGold = -1\nBlack = O0\nBrown = 1\nRed =

2\nOrange = 3\n");

printf("Yellow = 4\nGreen = 5\nBlue = 6\nViolet = 7\nGray
8\nWhite= 9\n\n");

scanf ("3d", &band 3 value);

if (band 3 value < -2 || band 3 value > 9)
{
printf ("\nOnly numbers between [-2,9] are accepted,
please try again.\n");
continue;

}

printf("\nPlease enter number that corresponds to the fourth
color band of the resistor:\n\n");

printf("Silver = -2\nGold = -1");

scanf ("5d", &band 4 value);

if (band 4 value < -2 || band 4 value > -1)
{
printf ("\nOnly numbers between [-2,-1] are accepted,
please try again.\n");
continue;

}

// eveything good up to this point; exit the while loop
break;
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// 2.calculating the multiplier value
final resistance = band values * pow(l0, band 3 value);

//3. Calculating the tolerance value.

if (band 4 value == -1)

{ error value = 0.05 * final resistance;
;lse if (band 4 value == -2)

{ error value = 0.1 * final resistance;
}

// 4, Printing the final resistance value.
// %.2f is used instead of %f simply for more readable output.
if (band 3 value >= 9) {

final resistance = final resistance / pow (10, 9);
error value = error value / pow(10, 9);
printf("\nThe resistance value is %.2f ~ %.2f Giga
Ohms.\n\n", final resistance, error value);
}
else if (band 3 value >= 6) {
final resistance = final resistance / pow(10, ©);
error value = error value / pow(l0, 6);
printf("\nThe resistance value is %.2f ~ %.2f Mega
Ohms.\n\n", final resistance, error value);
}
else if (band 3 value >= 3) {
final resistance = final resistance / pow(10, 3);

error value = error value / pow(l0, 3);
printf("\nThe resistance value is %.2f ~ %.2f Kilo
Ohms.\n\n", final resistance, error value);
}
else {
printf("\nThe resistance value is %.2f ~
final resistance, error value);

}

o
N
Hh

Ohms.\n\n",

// Help menu
} else if (menu code == 2) {
printf ("\C\t\tFFAExE HELP A xxxF\n\n") ;

printf ("A Resistor is a circuit element designed to have
electrical resistance\n");

printf("between its ends. Resistance values are expressed in
ohms. \n\n");

printf ("Resistance values are usually marked with coloRed bands
that encode \n");
printf("their resistance values.\n\n");

printf("The first two bands encode the first two significant
digits of the \n");

printf("resistance value, the third is a power-of-ten multiplier,
and the \n");

printf("fourth is the tolerance accuracy of the value.\n\n");

printf ("This program will calculate the value of a resistor based
on its color code.\n");
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printf ("The color code values are presented in the following
table:\n\n");

printf("Color \t\tlst band \t2nd band \t3rd band \t4th band\n");
printf("Black \t\t0 \t\tO \t\t10"0 \n");

printf ("Brown \t\tl \t\tl \t\tl10"1 \n");

printf ("Red \t\t2 \t\t2 \t\tl072 \n");

printf ("Orange \t\t3 \t\t3 \t\tl0"3 \n");
printf("Yellow \t\t4 \t\t4 \t\tl10%4 \n");

printf ("Green \t\t5 \t\t5 \t\t10"5 \n");

printf ("Blue \t\t6 \t\t6 \t\tl076 \n");
printf("Violet \t\t7 \t\t7 \t\tl0~7 \n");

printf("Gray \E\NE8 \t\t8 \t\t1l078 \n");

printf ("White \t\t9 \t\t9 \t\t10"9 \n");

printf("Gold \eNt \e\t \t\t107-1 \t\t~ 5%% \n");
printf("Silver \t\t \t\t \t\tl07-2 \t\t~ 10%% \n\n");

printf("For example, if the first band is Green, the second is
Black, the \n");

printf("third band is Orange, and the fourth one is Silver, the
resistor has \n");

printf("a value of 50 * 1073 ~ 0.1 * 50 * 10”3 ohm, or 50 ~ 5
kilo ohm. \n\n");

// Exit option menu

} else if (menu code == 3) ({
printf ("****** Exiting program.. ******\n" menu code);
return 0;

} else {
// when user selects a value other than 1, 2 or 3:
printf ("Excuse me, I did not get that.\n", menu code);

}

return 0O;
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STEP 5: Sample output for the above code

Please choose an option:
calculate resistance value

Help
Exit

s HELP sescaresx

A Resistor iz a circuit element designed to have electrical resistance
hetween its ends. Resistance walues are expressed in ohms.

Resistance values are usually marked with coloRed bands that encode
their resistance values.

The first two bhands encode the first two significant digits of the
resistance value, the third is a power—of-ten multiplier,. and the
fourth is the tolerance accuracy of the value.

This program will calculate the value of a resistor based on its color code.
The color code values are presented in the following tahle:

1zt band 2nd band 3rd band 4th band
a a

1 1
2 2
3 3
4 4
5 5
& 3
? ?
8 8
? ?

18°-1 ™ GO
18°-2 o 18k
For example, if the first band is Green, the second iz Black. the
third band iz Orange, and the fourth one is Silver, the resistor has
a value of 58 = 1873 ~ @.1 = 58 = 18*3 ohm, or 58 ~ 5 kilo ohm.
Please choose an option:
1. Enter "1" to calculate resistance value

2. Enter ' to Help
3. Enter "3V to Exit

Figure 8 - Test 01 Showing Help Menu

11 |

|
i "DADropbox\2014 - FalNGNG1106\codeBlocks\Homework2-3\bin\Debug\Homework2-3.exe” E=REEE

ot

L e Bk




Please choose an option:
1" to calculate resistance value

2" to Help
3" to Exit

Your option is: 1

sxxxs® Calculate The Resistance e

Pleaze enter the first two zignificant digitsz of the resisztance

Choosze a number hetween [B.9?]1 corresponding to these colors:
a

The resistance value is 27.88 ™ 1.35 Giga Ohms.
Please choose an option:
1. Enter 1" to calculate resistance value

2. Enter "2" to Help
3. Enter "3" to Exit

Figure 9 - Test02 A successful result




"Ch\Users\Vahid\Dropbox2014 - FalhGNG1106\codeBlocks\Homework2-3\bin\DebugiHomework... |
Pleaze choosze an option:
"1" to calculate resistance value

2" to Help
"I to Exit

I?uur option is: B

Excuze me. I did not get that.
Pleaze chooze an option:

1" to calculate resistance value

2" to Help
3" to Exit

Your option is: 1

sxudd® Calculate The Resistance s

Please enter the first two significant digits of the resistance value.

Choose a number hetween [B.99]1 corresponding to these colors:
A

Only numbers hetween [B,.9?7]1 are accepted,. please try again.
Pleasze enter the first two significant digits of the resistance value.

Chooze a number hetween [B.99] correszponding to these colops:

Figure 10 - Testing some invalid inputs
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