

Assignment Instructions
Part 1: Problem Solving 
Solve each of the following problems using the greedy method.  Explain your reasoning in each case. IMPORTANT NOTE: 2/3rds of the grade on these questions will be for showing that you understand the problem solving technique, only 1/3 of the grade is for correctness of you answer.  So you MUST show your work in order to get most of the points on these questions; just listing the correct answer is only worth 1/3 of the points.

Q1: An international thief has gained entry to a high security medical laboratory and intends to steal valuable powdered chemicals from the lab.  There are 8 different types of powder, and each type of powder is stored in a single large container. She plans to pour the precious powders from their containers into individual, thin plastic bags and then replace the containers.  After putting the plastic bags containing the stolen powder in a brief case, the thief will attempt to bypass the lab’s security equipment again.  

In order to successfully escape, she has calculated that, after accounting for the weight of the briefcase and the plastic bags, she can put no more than 25 kilograms of the stolen powder into the briefcase. Below is a table listing the powders, their total weight that is in the container, and the total value of the powder.  If the thief wants to escape with the most valuable collection of powders in her briefcase, how much of each type of powder should she steal? Note: The “Weight of Powder” column indicates the total available amount of each type of powder. For example, the thief can steal up to 3.25 kg of IM2, but no more.
	Type of Powder 
	Weight of Powder 
	Value of Powder

	IM2
	3.25 kg
	$1975

	B24
	9.50 kg
	$2350

	CP
	1.25 kg
	$3000

	D+
	7.50 kg
	$1100

	Rz
	8.50 kg
	$4800

	Q32
	8.00 kg
	$3600

	W07
	9.50 kg
	$2600

	57/J
	6.00 kg
	$4320


ANSWER: (Fill out the columns in the table below to answer this question; some of the powders will have 0 for amount stolen and value) USE THE GREEDY APPROACH TO MAKE YOUR CHOICES!!!
	Type of Powder 
	Value per kg
	Amount Stolen in kg
	Value of Stolen Powder

	IM2
	
	
	

	B24
	
	
	

	CP
	
	
	

	D+
	
	
	

	Rz
	
	
	

	Q32
	
	
	

	W07
	
	
	

	57/J
	
	
	


Total value of your stolen powders: ???? (type your total here)
Q2: Chris has won a shopping spree at a gourmet donut wholesale bakery.  The bakery owners have agreed to allow Chris to have 1 minute to gather as many boxes of donuts as possible, with two restrictions: all donuts must remain in their original bulk boxes (partial boxes are not allowed) and no more than ten pounds of donuts are to be chosen.  Chris has created a list of the types of donuts the bakery sells, the weight of each box and the value per box (see table below).  If Chris wants to end up with the most valuable ten pounds of donuts, which boxes of donuts would he choose by using a greedy method? 
	Donut Type
	Package Weight
	Value of  Box

	Jelly Filled Donuts
	2 lbs
	$15.00

	Maple/Chocolate Bars
	5 lb
	$86.25

	Chocolate-Covered Cake Donuts
	1 lbs
	$12.50

	Custard Cream Filled Donuts 
	6 lbs
	$105.00

	Cinnamon Rolls
	5 lbs
	$85.00

	Apple Fritters
	3 lb
	$50.00


Answer (Fill out the table below, using the GREEDY method to make your selections):

	Donut Type
	Amount Chosen (all or none)
	Value of  Box

	Jelly Filled Donuts
	
	

	Maple/Chocolate Bars
	
	

	Chocolate-Covered Cake Donuts
	
	

	Custard Cream Filled Donuts 
	
	

	Cinnamon Rolls
	
	

	Apple Fritters
	
	


Total value of your stolen powders: ???? (type your total here)

Q3:  “In regional news, Blueneck County which currently has only unpaved roadways has decided to pave some of the roads connecting the cities in their county.  County officials have decided that there must be at least one paved route between every pair of cities.  Due to the economic shortfalls that have swept the region, the county also wants to minimize the cost of the project.”

According to the map of Blueneck County shown on below, which roads should county officials pave is they use a GREEDY approach to make their selection?  A route is ANY road way between two cities, it does not have to be direct; routes can go through other cities.






ANSWER: Put the roads that you select to pave into the table below, show the from city and to city (the direction does not matter) and LIST THEM IN THE ORDER THAT YOU SELECT THEM BY USING A GREEDY SOLUTION METHOD. Also note that you will not need all of the rows that I have provided in the table.
	Order Selected
	From City
	To City

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	


Optional Challenge Question:  The greedy method was successful at determining the optional solution in two of the three problems above.  Which problems were they?  What characteristic distinguishes the two problems that could be optimally solved by the greedy method from the other problem, which couldn’t be optimally solved by the greedy method?
Part 2: Programming Language Structures (flow of control)
Q4: There are 4 common structures known as “flow of control” or “control structures”.  They are:
1) sequential code
2) conditional code
3) iterative code 
4) sub-program call (message broadcast and receive in Scratch)
Show an example of each from any of the “Scratch” examples or make up your own. You are to cut and paste images (alt+prntscr) of Scratch Scripts from the IDE showing each type of control structure. Paste the pictures into your assignment document. Label each picture with the control structure that they demonstrate (you could do this very nicely by editing the pictures in a Paint program so that you can use circles and arrows to show specifically each control structure example).
PASTE YOUR IMAGES BELOW THIS LINE (on new pages)

Part 3: Introduction to Programming:
Q5: Now your own programming adventure begins. Your mission (should you decide to accept it), is to have fun with Scratch and implement a project of your choice subject only to the following requirements.

· Your project’s filename must be username.sb, where username is your CCC login username in all lowercase.

· Your project must have at least two sprites; each sprite must have at least one script.

· Your project must use at least one condition, one loop, and one variable.

· Your project must use at least one sound.
Feel free to browse the projects online at scratch.mit.edu or any of the example projects that come with Scratch for inspiration, but your project must be your own unique design. Try to think of an idea on your own, and then set out to implement it. If, along the way, you find it too difficult to implement some feature, don’t worry; alter your design or simplify the problem.  If you set out to implement an idea that you find fun, you should not find it hard to satisfy this problem set’s requirements. 
Take a few screen captures of your project showing it running and paste them into your assignment document.  Also turn in your username.sb file (the scratch project file) in the same folder with your assignment document.

Alright, off you go and have fun Scratching!  Oh, by the way, should you decide to not accept this mission, you will get 0 points for this question (.
PASTE YOUR IMAGES FOR Q5 BELOW THIS LINE
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