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Instructions:

· Read each problem completely before starting it!

· Do not use calculators, reference sheets, or any other material. This test is closed book.

· Solve each problem using MATLAB, except where indicated.

· Use only specified code in each problem.

· Write your solutions directly on the test using blue/black pen or pencil. Clearly indicate which problem that you are solving. You may write on the back of each sheet. If you need scrap paper, ask a proctor.

· Provide only one statement, expression, value, or comment per blank!

· Do not alter, add, or remove any code that surrounds the blanks and boxes.

· Do not supply multiple answers. If you do so, we will grade only one that we will choose.

· Show all work, especially algorithms. Better that you explain how you would solve a problem than to leave it blank.

· Follow good style! When possible, keep solutions general, avoid redundant code, use descriptive variables, use named constants, indent substructures, avoid breaking out of loops, and maintain other tenets of programming philosophy.

· Comment each control structure and major variable, briefly.

· Do not dwell on a problem if you get stuck. Do the other problems first!

· Raise your hand if have any questions.

Points:

1.      20      (20 points)

2.       20     (20 points)

3.       40       (40 points)

Subtotal: 
  80  /(80 points)

Bonus:
 
______ (05 points)

Total: 

  80   /(80 points)

Problem 1

[20 points]
Terminology, problem-solving process, MATLAB basics
1a
[1 point]
Your lab instructor’s name is          Marcel Blais/Ivan Lysiuk     .


1b
[1 point]
Fill in the blanks: The three basic programming constructs are 
 

   direct sequencing   , conditional branching     ,  
 

and      conditional looping    .


1c
[2 points]
Fill in the blanks: MATLAB stands for     Matrix Laboratory  .

1d
[1 point]
True or (false: You may use a variable in MATLAB before giving it a value.  Circle the 

correct answer.


1e
[1 point]
Demonstrate the syntax of an assignment statement by storing the value -19 in variable y.

 



y = -19

1f
[1 point]
Demonstrate how to remove an assigned value from the variable x from the Command 

window.

 



clear x

1g
[3 points]
Show an expression statement that will evaluate (1 + tan( ln5 + √7)) sin( 3.5π ) .

 


(1 + tan( log(5) + sqrt(7))*sin(3.5*pi)

1h
[2 points]
What is the output from the following statement?

>> sqrt( ‘Qdd’ ) % Note that ’P’ = 80, ‘a’ = 97

 


ans =

 



9 10 10
1i
[2 points]
What is the output from the following statement?
>> ( ( tan( 2.5 ) & 0 ) | ( 11 <  -6 ) ) & ~( 0 | sin(pi/100) > 1 )
 


0

1j
[2 points]
What is the output from the following statement?


>> if eps, disp(‘Yay!’); 15 + 3, else, disp(‘Nay’), end

 


Yay!
 


ans =




18

1k
[3 points]
Write a MATLAB expression that finds the remainder of 17/9, using the mod function.  

What is the remainder?

 


mod( 17, 9 ) % the remainder is 8
1l
[1 point]
(True or false: An algorithm is a collection of brief instructions that explain how to solve 

a problem.  The statements are general enough that they can be implemented in most  computer languages. Circle the correct answer.

Problem 2
[20 points]
Algorithms

You have three boxes of fruits, labeled ‘Apples’, ‘Oranges’, and ‘Apples and Oranges’.  Unfortunately, each label is on the wrong box.  You are allowed to reach inside any of the boxes (without peeking) to take a fruit.   Give an algorithm that will allow you to correctly label all the boxes after choosing only one fruit.  Number your steps.
%key observation: all the boxes are wrong.  Reaching into the ‘Apples and %Oranges’ box will thus immediately establish its contents.

%This first step isn’t necessary, but makes the algorithm easier to follow

1. Arrange the boxes in the order ‘Apples’, ‘Oranges’, and ‘Apples and Oranges’ if they are not so already, so we may refer to the boxes by position (1, 2, 3).


2. Take a fruit from the ‘Apples and Oranges’ box, Box 3.


3. If the fruit is an apple, Box 3 must be the apples-only box.  
 
-Place the ‘Apples’ label on Box 3, the ‘Oranges’ label on Box 1, 
 
 and the ‘Apples and Oranges’ label on Box 2.  
 
%The ‘Oranges’ label cannot stay where it is, which is why we move it.


4. Else if the fruit is an orange, Box 3 must be the oranges-only box.
 
-Place the ‘Oranges’ label on Box 3, the ‘Apples and Oranges’ label on Box 1, 
 
 and the ‘Apples’ label on Box 2.
 
%Same comment as before, but for the ‘Apples’ label


5. Eat the fruit.

Problem 3

[40 points]
Selection statements, Strings

Background:  In Japan, eating the honorable fugu  (or blowfish) is the ideal of gourmet dining—and the cooking version of Russian roulette.  An improperly prepared fugu will fatally poison the person who consumes it; there is no known cure.  Despite this danger, thousands of tons of fugu are consumed every year in Japan.


Assume there exists a company in Japan that ships three categories of fugu based on their weight in pounds (lbs):

· ‘light’ fish, which weigh less than 5 lbs.
· ‘medium’ fish, which weigh between 5 and 12 lbs.
· and ‘heavy’ fish, which weigh over 12 lbs.

About 1/3 of the time, a given fish is plankton-fed, so the classification must be modified.  Based on the weight classifications, the company charges $8/lb to ship light or medium fish, and $16/lb for heavy fish.  If the fish is plankton-fed, the company charges an additional $5 per pound.

Task: 
Write a program that outputs the shipping charge for a fish weight that a user inputs by doing the following tasks:

· Obtain the user-input weight.

· Determine the initial classification based on the input weight.  Store the classification as a string.

· Modify the classification if necessary using string concatenation.

· Report the class of the fish and the shipping charge.

Requirements: You will need to use the function rand, which returns a random value between 0 and 1.  Be sure to comment your code.
%obtain weight from user
weight = input(‘Enter the weight: ‘);
%establish initial classification and shipping charge
if weight <= 12
 
%price is the same for medium and light fish
 
charge = 8*weight;
 
%determine the specific class in this range
 
if weight < 5
 

class = ‘light’;

 
else
 

class = ‘medium’;
 
end
else %if we get here, weight > 12 so it’s a heavy fish
 
charge = 16*weight;
 
class = ‘heavy’;
end
if rand < 1/3 
%a third of the time, modify the class and add additional cost
 
class = [ class, ‘ and plankton-fed.‘,  ];
 
charge = charge + 5*weight;

end
%Report results

disp([‘Your fish is ‘ class ]);
disp([‘Shipping charge:  ‘ num2str(charge)]);
