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SIGNATURE:
1.)
	A.  Directions: I made these directions intending for you to walk the streets of New York and really experience the city, but if you decide to use the subway you will have to alter my route to find Subway stations.  You can also get taxi for the directions if you get tired of waling or begin to run behind schedule.

Destination 1: Empire State Building
i. Once you arrive at Grand Central Station exit onto East 42nd St and travel West until Park Avenue.
ii. Turn left on Park Avenue and travel South until east 34th Street
iii. Turn right on East 34th Street and travel two blocks west to the intersection at 5th Avenue.  The Empire State Building should be on your right; it’s address is 305 5th Avenue.

Destination 2: Times Square
i. Exit the Empire State building onto West 34th Street and head West until Broadway
ii. Take a right onto Broadway and head North until 7th avenue merges with Broadway between West 44th and West 45th Street

Destination 3: Rockefeller Plaza
i. From Times Square continue North on 7th Avenue until West 48th Street
ii. Take a right on West 48th Street and continue East until Rockefeller Plaza
iii. Take a left on Rockefeller Plaza and continue north for a block.  Rockefeller Plaza is the pedestrian walkway between West 49th and West 50th Street.

Destination 4: United Nations
i. From Rockefeller Plaza head southwest toward West 49th Street and continue until West 48th Street
ii. Turn left on West 48th Street and continue East until 5th Avenue
iii. Turn right onto 5th Avenue and continue South until East 46th Street
iv. Turn left onto East 46th Street and continue East until United Nations Plaza (1st Avenue)

B.	Coordinates: I create my coordinates on the basis that Grand Central Station was my origin.  I created my scale by using the scale included on the map from www.strategyhealth.com/directions/manhattan.gif  I divided the map’s original scale of .5 miles into five equal increments of .1 miles.  Then I physically measured the distance of the destinations from the origin, Grand Central Station, using x as my horizontal values and y as my vertical values.  After finding the coordinates in miles I converted my scale to be 1 unit equals .1 miles.  
Empire State Building: (-3.5, -5)
Times Square: (-8.5, -1)
Rockefeller Plaza: (-3, 3)
United Nations: (5, 1)







C. Displacement Vectors:
Vectors- These vectors describe the direction of movement from point ‘A’ to point ‘B’
From Grand Central Station to the Empire State Building  
From the Empire State Building to Times Square
From Times Square to Rockefeller Plaza
From Rockefeller Plaza to the United Nations
From the United Nations to Grand Central Station

∆Distance from Grand Central Station
∆Distance from Grand Central Station

Proof:

		And


The change in distance from Grand Central Station in terms of vectors is shown above.  Since the change in distance equals zero, you have successfully found your way back to where you started, Grand Central Station.


























2.)
	A. System of Equations
number of Hero Sandwiches
number of fruit punch
number of potato salads

Caterer A:
 price of caterer A

Caterer B:
 price of caterer B

Caterer C:
price of caterer C



	B. Matrix-Vector Product:








	C. Solve for the different amount of food using inverse matrices

Let A represent the range of prices for food for the different caterers.

Since caterer A costs $127.5, caterer B costs $170, and caterer C costs $146

Let P represent the three price quotes from the different caterers.

=

I entered the matrices A into Mathematica and calculated the determinant of A and the dot product of the inverse of A ( ) multiplied by P.

Determinant




Once I multiplied the inverse of A times P with the dot product I found my variables x, y, and z.
The number of Hero Sandwiches, x, is 25.
The number of fruit punch, y, is 10.
The number of potato salad, z, is 5.




































3.)
A. System of Equations:

Mission A
Mission B
Mission C

Amount of money spent on spirit missions


Amount of time spent (in hours)


Amount of time walking tours (in hours)





B. Augmented Matrix:


The last column of the matrix is the numbers for the maximum amounts (money spent, time, walking tours) for the Missions performed
In Mathematica I set up the matrix above and row reduced to the Identity matrix  
Due to the formatting of Mathematica the answer for row reducing the augmented matrix has a third column which represents the amount of each mission I would be able to perform within my maximum values for money spent, time, and walking tours

This matrix says that I would be able to perform 2 Mission A’s, 2 Mission B’s, and since I cannot perform negative Mission C’s I cannot perform any Mission C’s.

Proof:

I plugged the amount of Missions A,B, and C into my money spent equation to make sure I did not exceed my $50 limit.




I plugged the amount of Missions A,B, and C into my time spent equation to make sure I did not exceed my 8 hour limit.


I plugged the amount of Missions A,B, and C into my time spent walking tours on the area equation to make sure I did not exceed my 5 hour walking tour limit.

The amount of Missions performed is limited by the maximum amount of money ($50) that I want to spend, but all of my values are within my limits.

C. Missions:
2
2
 0


D. What if Mission C only cost $7?

I changed the amount of money spent in Mission C to $7
The new answer when I row reduce the matrix is

Since I know that if I perform 2 Mission A’s and B’s my walking hours will be greater than 0, I can figure that when Mission C costs $7 I have many different of combinations of Missions that will meet my limit requirements.

E. What if Mission C only cost $7 and you can spend $60?

***Changed from authors original solution.***
If I use the same matrix from Part D and replace my max spending ($50) with 60 dollars then it is impossible to simultaneously spend exactly $60, spend exactly 8 hours executing and spend exactly 5 hours in the area.  Since we can solve it with less money, we could pocket the extra and just spend $50.













4.) Decode the Message:

The matrix used to encode the message is:


The encrypted message is:


The determinant for the matrix used to encode is 
The inverse of the matrix will be

I multiplied the matrix by the determinant after ‘a’ and ‘d’ swapped places and ‘b’ and ‘c’ negated themselves.

If I multiply the inverse of the matrix times the encrypted message I will be able to decipher it.
I will break the message into 2 by 1 matrices in order to decipher.


I continued the same process for the rest of the encrypted message.















 The deciphered message is <16, 15, 16, 27, 17, 21, 9, 26, 27, 20, 21, 5, 19, 4, 1, 25>
When I correlate these values to the alphabet the message reads:
“Pop Quiz Tuesday”
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