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|. Problem Solving (8 points)

Fill in blanks in the following sentence explaining gregrams & algorithms relationship.

All Programs are NOT  Algorithms ,

butall Algorithms can be Programs

. Input (14 points)

Given the following data file MIDTERM.DAT, contents:

ABC 123
JGLK

XY 10.265.334.7
Q -456

ZNXW

Give a sequence of C/C++ stream input statements so that the following variables get the following
values from the above data file (define & use temporary variables, opening the file for input).

Variable charl gets J
Variable char2 gets Y
Variable floatl gets 65.3
Variable float 2 gets 34.7
Variable char3 gets Q
Variable intl gets -456
Variable char4 gets Z

char tmpch ;

float tmpfloat ;

ifstream midterm ;

midterm.open(*"MIDTERM.DAT");
if (!midterm) Il check not required
cout << “* Error MIDTERM.DAT does NOT exist *” << endl;
else {
midterm.ignore(80, \n’) ; //skip line 1
midterm >> charl ;
midterm.ignore(80, \n’) ; //skip remainder line 2
midterm >>tmpch>> char2 >>tmpfloat>> floatl >> float2 ;
midterm.ignore(80, \n’) ; //skip remainder line 3
midterm >> char3 >>int1 ;
midterm.ignore(80, \n’) ; //skip remainder line 4
midterm >> char4 ;
midterm.ignore(80, \n’) ; //skip remainder line 5
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[ll. Syntax Diagrams

Given the following syntax railroad diagrams:

blurb

—>

glurb

—oCon g Com >

glop

Mark the following “blurb”s as valid or invalid.

9Y5
X99
7Y5

97
SWXY9

Y5X9

5779

SSN: KEY
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V. C Expressions (10 points)

Using the following definitions, evaluate the expressions:

const int TRUE=1;
const int FALSE =0

int a=7, b=5;

char ¢ =B d="A";

int e = FALSE, f = TRUE ;

a+28/ b*4-23/6 = 24
6*b%a-b = -3
(d<c)&&'e||f&& (b>a) = TRUE
at++ * --b =__ 28
(c<d)||!(f == FALSE) = TRUE

V. Selection (10 points)

What does the following statement(s) do? Circle your answer from the choices below.

ifa<b
ifb<a
cout<<1;
else
cout<<?2;
else
ifa<b
cout<<3;
else
cout<<4;

A) nothing unless A equals B

B) always prints 4

C) prints 2 if a equals b and 4 otherwise
D) prints2ifa<bandliffa

(@pis 2if a < b and 4 othermse

F) always prints 2
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VI. While Loop (10 points)
What will the output be when the following code is executed?
OUTPUT
introw =1, column =3
while (row <= 3)
column =3; 3 5 79
while (column <= 10) 6 10 14 18
9 15 21 27
cout << setw(5) << (row * column) ;
column = column + 2
cout << endl;
row=row+1;
}
VII. Programming Errors (15 points)

The following program segment, (which trys to determine a person’s optimal weight and output if
they are overweight or underweight), has examples of the 3 types of programming errors located
within it. Assume the appropriate headers have been included above and all variables have been
defined as int. Also assume the user enters the following values when prompted:

20 140 5 10
Locate, identify and correct each error.

cout << “Please enter your age, weight, and height in feet and inches: " ;

cin >e >> feet >> incheSLogic error - switch age & weight

diff20 = abs(age - 20) ;
/Ipossible_execution error - division by 0
optimalWt = ((feet * 12) + inches) 20 * abs(age - 30korrect formula

if ( optimalWt > weighgQ) then //Compilation error - omit then

cout << “You are ” << optimalWt - weight << * pouht "<<endl;

else /ILogic error - switch over & under

cout << “You are ” << weight - optimalWt << * pought "<<endl;

} ; //ICompilation error - omit }, semi-colon unnecessary
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VIIl. Coding (25 points)

Write a C/C++ program that displays all 4 digit numbers in which the product of the digits of the
number equals four factorial. Since 4! = 24 a few examples of 4 digit numbers whose 'digit
product' = 24 are: 1146, 1226, 2223, ...

The output of the program should look like the following:

All four digit numbers whose digit product == 4! == 24:

1146 :1x1x4x6=24
1226 :1x2x2x6=24
2223 :2Xx2x2x3=24

Note: Leading zeroes do NOT count as digits, i.e. the number 0234 is NOT a 4-digit number but a
3-digit number. Hint: use nested loops.

Hinclude <iostream.h>
Hinclude <stdlib.h>

[int main()

{
int digl, dig2, dig3, dig4, digProd, num ;

cout<<“4 digit nums digit product ==4!==24." <<endl;

for (digl= 1, digl<10; digl++)
for (dig2=0; dig2<10; dig2++)
for (dig3=0; dig3<10; dig3++)
for (dig4=0; dig4<10; digd++) {
digProd = digl * dig2 * dig3 * dig4 ;
if (digProd == 24) {
num = dig1*1000+dig2*100+dig3*10+dig4 ;
cout <<setw(4)<<num<<" :"<<setw(1)
<<digl<<* x "<<dig2<<* x "<<dig3
<< X'<<dig4<<“=24",

}
return (EXIT_SUCCESS) ;
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