Yvette Ly & Associates

 Alpha Block IMP 3

San Francisco Land Use/Distribution Project 2007

As you all may know, our city is currently faced with a dilemma. Mr. George Lucas wanted to donate a generous amount of land to the city of San Francisco. After much deliberation, he decided to give us 300 acres in the Presidio area. The Navy recently closed its 100 acre-shipyard, located on the edge of Hunter’s Point, so the federal government gave that to us. In addition to Mr. Lucas’ land and the Navy shipyard, 150 acres of land, previously used as an AT & T parking lot, has lost its lease, making them also available to us. In total, there are 550 acres of land for the city of San Francisco to use in any way we wish. 

Unfortunately, the actual dilemma is this: two opposing groups have formed. Group A, also known as the business group, wants as much of the land as possible to be used for business purposes, stores, housing, companies among others. Group B, also known as the nature group, wants as much of the land as possible to be used for parks, hiking trails, wildlife areas among others. Group A has persuaded Mayor Newsom to agree that 300 acres of the total land can be used for business purposes. Both groups are fighting for the more centrally located land – the shipyard in Hunter’s Point and AT & T parking lot – so they have come up with a compromise. 

· At most, 200 acres of the Hunter’s Point shipyard and Parking Lot could be used for nature.

· The amount of shipyard land used for nature and Presidio land used for business must exactly equal 100 acres.

· As stated above with Group A and Mayor Newsom’s agreement, at least 300 acres of land will be used for business purposes. 

The estimated costs of the land renovations/improvements are listed below:

	Land & Area
	Cost of each acre – Nature
	Cost of each acre – Business

	Mr. Lucas’ Land (L)
	$50
	$500

	Hunter’s Point Shipyard (S)
	$200
	$2000

	AT&T Parking Lot (P)
	$100
	$1000


I have been hired to distribute the available land while keep from violating any of the constraints listed above. I must find the most cost effective solution for the final distribution of land. In addition, I must find the solution that I think is best. These are the steps I am planning to take to accomplish this project: 

1. Form equations corresponding to the given constraints (for example: “at least 300 acres would go for business” translates to LB+SB+PB=300). 

2. Eliminate combinations of equations that don’t work because they violate other equations

3. Write out remaining combinations that do work

4. Test combinations that work by putting them into matrix form because that makes the process of solving them more easily and quickly

5. Test each matrix by using a calculator while eliminating ones that don’t work (for example: equation combination 1,2,3,4,5,6 results with SN equaling -150 & PB equaling -200. That violates equations 7-12 because they state that nothing can equal anything less than 0). 

6. Calculate the final cost for remaining combinations

· Use inverse to solve for the variables because the inverse of something cancels it out. In the problem, we will be solving for the basic equation in this form [A] [x] = [B]. The inverse or opposite of [A] will cancel it out, leaving me with what [x] equals. 
Work and Answer

(Work Section On Next Page)

· By putting the equations (of combinations) into matrix form, I can find what the variables represent. 

· The numbers inside the matrix represent the coefficients of the equations (ex: there is 1 LN in LN+LB=300). 

· The answer columns for sets 1, 5, 7, 9 have negative numbers in their columns. Any negative numbers violate constraints 7 through 12 so they can’t be used. 

· The answer columns for sets 2, 3, 4, 10, 11, 12, 13 can’t be used because the total amounts of land for business uses don’t add up to 300 acres, which is the minimal amount in the agreement. 

· That only leaves us with sets 6 and 8. Either one of those is the most multiplied the land amounts with the costs of renovations of each acre.

The final allotment of land is like so:

	
	Nature
	Business

	Mr. Lucas’s, Presidio
	225 acres
	75 acres

	Shipyard, Hunter’s Point
	25 acres
	75 acres

	AT&T Parking Lot
	0 acres
	150 acres


The total amount of money needed for renovations and/or improvements will be approximately $353,750.

I know that this is the right decision because of the mathematical steps I took to get to this conclusion. I first began by forming equations that represented the constraints. The intersection of these six primary constraints will be the answer to the problem. To narrow my search for those six-equation combinations, I listed pairs that would conflict with or violate other constraints. That left me with fourteen six-equation combinations. I them converted each combination into matrices. Putting them into matrices quickened and simplified solving for the variables (LN, LB, SN, SB, PN, PB) in each equation. When in matrix form, I multiplied the inverse of the coefficients with the answers (numbers right of the equal sign), which gave me the number each variable represented. I did that for all 14 combinations. When I was done, I cancelled out all the answers that had a negative number because one can’t have negative amounts of land and that violates constraints 7-12. Also, any combination of answers that did not fit a constraint was cancelled, which left me with two possible answers. Both sets of answers fit all of the given constraints so to differentiate which was the better choice; I calculated the cost for each. The more cost efficient one was my answer. 

I think that the best way to allocate the land would be to give most of it (at least 350 acres) to nature purposes. San Francisco is a city that is constantly modernizing and developing. We often pride ourselves as being a “green city” (within a “green state”), trying to lead the nation into leading a more eco-friendly life. In addition to the recycling and “Save the Air” Days, we need more nature-rich areas in the city, more trees to provide oxygen and more community-friendly parks or wildlife areas. There are enough malls, office buildings and new housing /estates in our city already.

Reflection
During the initial step of eliminating constraints, I was very surprised. I didn’t think that it was something I already knew how to do and was comfortable doing. Ms. Farrell helped me look into the process with a more logical sense and that eliminated many of the problems I thought I couldn’t figure out. After that, I didn’t know what to do. I asked Ms. Farrell and she explained that the first four equations had to be included because they are the four equations not inequalities. When graphed, they have actual and defined points, not feasible regions. I ended up with 14 possible combinations. When I learned that the next step was to convert the equation combinations into matrices, I knew what to do. The process went smoothly because I didn’t think about the eventual application of those numbers. I just did what I already knew how to do, solve matrices on the calculator. After I did that, I eliminated all the answers with negatives because they couldn’t be used. I also eliminated all the ones that didn’t fit or fulfill the constraints. I thought that P represented Presidio so eliminated all the combinations that had the sum of SN and PB not equal 100 acres, not knowing that PB meant Parking Lot land for business, not Presidio Land for business. That left me with one answer combination so I concluded that it was the answer. At one point, I explained my reasoning to Dana and Daniel and they showed me that it was flawed therefore partially incorrect. The number of possible answer then changed from 1 to 2. I had already calculated the cost of both equation sets so the cheaper of the two had to be my answer. 

Although my final allotment of land is a proven and practical solution, there are factors that can affect the actual outcome. Some may include but are not limited to: each group’s share of centrally located land may be unsatisfying, neighborhood community members’ concerns and ease of transportation among the community. Specifically, the nature group may not be fully satisfied with the total amount of centrally located land they receive. They only receive 25 acres in my solution so that may cause some concerns. The mathematics used in this project can be used to solve any problem with multiple constraints and factors/coefficients. For example, a clothing company can use it to solve a problem concerning the number of items they want to produce and possible fabric choices within a budget. 

Vocabulary
· Matrix – an rectangle set of mathematical elements, one of which includes coefficients of an equation 

· Coefficients – a number placed before a letter that represents a variable (for example: “3x”)

· Allotment – (noun of) share

