Meadows or Malls?
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June 7, 2007

Current Situation


San Francisco has just come across three large chunks of land that they can use for whatever they want. LucasArts (the company owned by George Lucas) has donated 300-Acres of land located in the Presidio. The Navy has donated 100-Acres of land from their old shipyard. Last but not least, the SF Zoo is closing and leaving behind 150-Acres of land. Not surprisingly, people had very strong opinions about what to do with the land.


The 550 acres of land that San Francisco has will be divided between the two most requested uses: recreation and development. Many residents find that San Francisco could use parks and fields so they want the land to go to nature. However, other residents think San Francisco needs more buildings, malls, and offices and want the land to be given to business. The city now has to divide the land between the two.


The local city government has decided that they would give a minimum of 300 acres of land to development. They also decided that a maximum oft 200 acres from the Navy and the Zoo would go recreation. Finally, they said that what is used from the Navy for recreation and what is used from LucasArts for development must equal 100 acres.


Our job is to plan out what the city should do with the land. We are trying to use the table above and our knowledge of the situation to decide what combination of uses for land would cost the least amount of money. This is a chart of the prices for the job:

	Land Title
	Cost for acre of recreation
	Cost for acre of development

	Lucas Arts (the Presidio)
	$50.00
	$500.00

	Navy (The Shipyard)
	$200.00
	$2000.00

	SF Zoo
	$100.00
	$1000.00


Each of these places will be defined by a variable that will be shown to represent their value in the problem:

LucasArts Development: LD

LucasArts Recreation: LR

Navy Development: ND

Navy Recreation: NR

Zoo Development: ZD

Zoo Recreation: ZR

So, knowing all of this, we can say that this equation will find the cost:

50LR+500LD+200NR+2000ND+100ZR+1000ZD

Then we will need to express our restrictions and limits using constraints:

Constraints:

1. LD+LR=300 (We need this constraint because it says that the total number of LucasArts recreation and LucasArts development has to equal 300 acres because there is a total of 300 acres of LucasArts property).

2. ND+NR=100 (We need this constraint because we know that in total, the navy gave us 100 acres, so the total amount of Navy development and navy recreation has to equal 100 acres).

3. ZD+ZR=150 (This constraint is important because we know that the total number of Zoo development and Zoo recreation has to equal 150 acres because the Zoo property is a total of 150 acres).

4. LD+ND+ZD>300 (This constraint is important because the city council voted that the total development of all three properties has to be at least 300 acres total)

5. NR+ZR<200 (We need this constraint because the city council voted that the amount of recreation for the Navy and the amount of recreation for the Zoo should together equal a total of 200 acres or less).

6. NR+LD=100 (We need this constraint because in total, the recreation used from the Navy and the development used from LucasArts should be 100 acres).

Plan of Action:


To solve this problem I will start by writing out my constraints. Constraints show the restrictions of the problem and the guidelines we have to follow when creating our proposal. After I create a list of all of my constraints I will put them in order and number them. Next I will create the different combinations of constraints that I could use to test what amounts work best together using the six variables.


By that I mean that I will find all the possible combinations of six variables using all twelve of my constraints. For example, I could use (1,2,3,6,4,5) and then I could use (1,2,3,6,4,7) and so on. I must include 1, 2, 3, and 4 in all of my combinations because they are the equations, rather than inequalities, meaning they have an equal sign and always have to be exact, not more than or less than.


After that I have to find out what combinations can be eliminated before testing. To do this I will just eliminate the combinations including constraints that will not work. A constraint that doesn’t work would be a constraint that violates another constraint, so the two can never be true when they are together. Then you cross off the combinations that include the violations and your list of combinations to test will be much smaller.


After that all I have to do is test the remaining combinations in the matrix by multiplying all of the 6x6 matrices with each other (one test for each combination). To do this I will enter the matrix equations I found in the calculator and let it find the inverse and solve for the variables. Next I will further eliminate a lot of matrix combinations by checking all of the answers from the equations with the constraints to make sure they follow all of the rules and restrictions. Then, using my results for all of the combination matrix multiplication, I will test my numbers upon the cost equation and find out which uses the least amount of money.

Investigation


When starting this problem we must first arrange our constraints that we found in the “Current Situation” section of this report. To do this we will just copy them down again and number them. It is very important to remember to number them because it will make you able to create combinations later on in the problem.

1. LD+LR=300

2. ND+NR=100

3. ZD+ZR=150

6. NR+LD=100

4. LD+ND+ZD>300
5. NR+ZR<200

7. LD>0

8. LR>0

9. ND>0

10. NR>0

11. ZD>0

12. ZR>0

We put constraint 6 before constraint 4 because constraint 6 has an equal sign and represents a point rather than a feasible area. Basically, this means that if we were to graph constraint 6 we would see that it would reach one point and it can only be equal to that point and nothing else. It means that ND+LD equal 100, and they can not equal anything else in this problem. Constraints 1-3 also represent points and not a feasible area. However, constraints 4, 5, and 7-12 all represent feasible areas. This means that they do not necessarily equal to a point, but many points could fit their requirements. For example, let’s look at constraint 12. This says that ZR is greater than or equal to 0. If this represented a point, then ZR would be equal to the point at which ZR equals 0. However, since this does not represent a point we know that any point or value greater than or equal to 0 could be ZR. This could be anything from 0, to 5, to 7692, to infinity.

We like to keep the equations together at the top because we know those will always stay the same and they will always have to be there because the numbers need to fit exactly and can not be less than or greater to the result of the constraint.


Now that we have our equations set up and numbered we have to continue with writing out our combinations. When we get to the part of the problem where we use matrices (which will be explained later) we will need to multiply different combinations of our six variables (LD, LR, ND, NR, ZD, ZR) to try to find the combinations of the six variables that will save the city the most money. So in this section of the problem, we are setting up the different combinations of the 12 equations that we can use to multiply together to solve later. As an intro, I will provide an example of a much simpler problem involving setting up combinations:

	Our Constraints:

1. LD+LR=300

2. ND+NR=100

3. ZD+ZR=150

6.   NR+LD=100

4. LD+ND+ZD>300

5. NR+ZR<200

     7. LD>0

     8. LR>0

     9. ND>0

     10. NR>0

     11. ZD>0

     12. ZR>0

To do our combinations we will use the numbers we assigned to the constraints to represent the entire constraint. For each of these we are using 6 equations in each combination because there are 6 variables in the set of constraints (LD, LR, ND, NR, ZD, ZR). In all problems where you need to set up combinations, the amount of equations in each combination will be the amount of variables in the entire problem.

To start, we will do the first combination:

1,2,3,6,4,5

Now, to continue with this, we will keep the first five sections (1, 2, 3, 6, 4) stationary and change the sixth section (5) to the next usable number. So, our 1, 2, 3, 6, and 4 will stay the same and our 5 will change to a 7.

1, 2, 3, 6, 4, 7

Eventually, we would get to 1, 2, 3, 6, 4, 12 and we would have to change the last number. But, in this problem there are only 12 equations, and since our sixth section is already at 12, we need to change the fifth section instead. So our equation would turn the fifth section to 5 (we would use 5 because we are using the next number up or available number). Then, for the sixth section in the combination, we would use 7 because it is the first available number.

1, 2, 3, 6, 5, 7

In this situation, 5 is the first available number for the fifth section in the combination because you can not use any numbers lower than the number before that section in the equation. To make that simpler, you could not use 1, 2, 3, or 6 as your fifth section, because 1, 2, 3, and 6 are all lower than 5 (in the combinations list, not in actual numerical value), and 5 is the fifth section. You can also not have two of the same number in one combination, so that rules out 1, 2, 3, and 6. You use the next highest number, which is 7, so our sixth section is 7.


Now, using what we just learned, we can get back to the problem. We are lucky in our problem, because all of our combinations must start with 1,2,3,6. The reason that this is true is because combinations 1, 2, 3, and 6, as I said earlier, are all equations and not constraints. This means that no matter what we do with this problem, they MUST be true. Because of this, all of our combinations have to include them because our answer must fit to this exactly. If we did not include one of these, for example 3, then the answer we came up with would be automatically wrong because it would not fit any of those.

While starting the combinations we must remember some very important points:

· 1, 2, 3, and 6 must be in all of the combinations.

· There are 6 variables, so all of our combinations will have 6 sections.

To start this you will go from all of the first available numbers:

1, 2, 3, 6, 4, 5

Then you will go to the last section (because there are available numbers for that section that are above 5) and change that to the next available number. Change the 5 to 7 (6 is already in use, so we skip that number)

1, 2, 3, 6, 5, 7

Then…

1, 2, 3, 6, 5, 8

Here are the combinations for the problem:
	1, 2, 3, 6, 4, 5
	1, 2, 3, 6, 7, 9

	1, 2, 3, 5, 4, 7
	1, 2, 3, 6, 7, 10

	1, 2, 3, 6, 4, 8
	1, 2, 3, 6, 7, 11

	1, 2, 3, 6, 4, 9
	1, 2, 3, 6, 7, 12

	1, 2, 3, 6, 4, 10
	1, 2, 3, 5, 8, 9

	1, 2, 3, 6, 4, 11
	1, 2, 3, 6, 8, 10

	1, 2, 3, 6, 4, 12
	1, 2, 3, 6, 8, 11

	1, 2, 3, 6, 5, 7
	1, 2, 3, 6, 8, 12

	1, 2, 3, 6, 5, 8
	1, 2, 3, 6, 9, 10

	1, 2, 3, 6, 5, 9
	1, 2, 3, 4, 6, 9, 11

	1, 2, 3, 6, 5, 10
	1, 2, 3, 6, 9, 12

	1, 2, 3, 6, 5, 11
	1, 2, 3, 6, 10, 11

	1, 2, 3, 6, 5, 12
	1, 2, 3, 6, 10, 12

	1, 2, 3, 6, 7, 8
	1, 2, 3, 6, 11, 12


In total we have 28 combinations. The bad news is: this would be very long and tedious to test in the matrix. The good news is: we don’t have to. When dealing with combinations, since all of constraints are not in all of the combinations, a lot of the combinations we set up can be eliminated from testing because they violate one or more of the constraints. This will help us eliminate a lot.

To get started on this here is the list of constraints:

1. LD+LR=300

2. ND+NR=100

3. ZD+ZR=150

6. NR+LD=100

4. LD+ND+ZD>300
5. NR+ZR<200

7. LD>0

8. LR>0

9. ND>0

10. NR>0

11. ZD>0

12. ZR>0

Now, using our constraints we will have to check the combinations with the constraints.  NOTE: All of the constraints have to fit the combination, even if they are not included in the combination. Remember, the city would be very upset if we didn’t fit all of their constraints so everything has to fit.

What does not work:

· Any combinations with constraint 8 (LR>0) will not work, because if we assume this is true than in LD=300 because constraint 1 says LD+LR=300 and if LR is 0 than LD+0=300 and LD must equal 300. But, that would violate constraint 6 which says NR+LD=100 and since constraint 10 says NR>0 we know that it is impossible for LD to equal anything higher than 100.

· Any combinations with constraint 9 (ND>0) would not work because constraint 2 says ND+NR=100 and this would make NR=100. If this is true, that would make LD=0 because constraint 6 states NR+LD=100 and if NR was 100 then LD would have to be 0. If you look at constraint 4, we know that LD+ND+ZD>300. Assuming everything else is true, that would make ZD>300 because LD=0 and ND=0. But, none of this could work because constraint 3 says ZD+ZR=150 and that would mean that ZR would have to be negative because we have already said that ZD>300. But, as we know from constraint 12, ZR>0.

· Any combinations with constraint 7 (LD>0) do not work because if constraint 7 is true, that means NR is equal to 100 because constraint 6 says NR+LD=100 and if LD is 0 than NR=100. If this is, we can assume that ND=0 because constraint 2 says NR+ND=100 and if NR is 100 then ND=0. If ND=0 and LD=0 than we can assume that ZD>300 because constraint 4 says LD+ND+ZD>300. But, 3 ZD+ZR=150, but that is impossible because ZD has to be greater than or equal to 300 and ZR can not be a negative number because constraint 12 says ZR>0.

· Any combination with 11 (ZD>0) and 12 (ZR>0) would not work because constraint 3 says that ZD+ZR=150. That is basically saying that 0+0=150.

Now that we have eliminated all of those combinations, this is our updated list:

	1, 2, 3, 6, 4, 5
	1, 2, 3, 6, 5, 11

	1, 2, 3, 6, 4, 10
	1, 2, 3, 6, 5, 12

	1, 2, 3, 6, 4, 11
	1, 2, 3, 6, 10, 11

	1, 2, 3, 6, 4, 12
	1, 2, 3, 6, 10, 12

	1, 2, 3, 6, 5, 10
	


Now we have all the information we need to enter the matrix. But before we start, we need to learn what matrix equations are, what we will need to do when we use them, how to use them, and what they do.


A matrix equation is basically a way to express a regular equation. Matrices have rows (that go from right to left) and columns (that go from top to bottom). Each row or column of a matrix stands for something, in our problem, each column stands for a variable (LD, LR, ND, NR, ZD, ZR) and each row stands for a constraint (1-12).

What will we do?

· Write the equations

· Set up the combinations in the matrix

· Find the inverse and solve for the matrix
Here is an example of one of our matrix equations:

NOTE: We have already done the first step (writing the equations) but for the purpose of explaining a matrix, I will write them again in the example.

	Equations:

1. LD+LR=300

2. ND+NR=100

3. ZD+ZR=150

6. NR+LD=100

4. LD+ND+ZD>300
5. NR+ZR<200

This is what the matrix equation will look like:
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Let us first look at the labeling. As I said earlier, the columns will represent the variables and the rows will represent constraints. As you can see here, our rows are labeled (1, 2, 3, 6, 4, 5) because those are the constraints that we are using. Our columns are labeled with the variables.



	Now let me explain the entries in the matrix. The first constraint that we are using is constraint 1, which is LD+LR=300. To represent this constraint in the matrix we would have to use row 1, because that is constraint 1.

In math, we know that when we see 3x that means that the value of x is being multiplied by 3 to get the value of 3x. Similarly, we know that if we just see x, it is the same as writing 1x because you are using the value of x once. So, when we look at the constraint LD+LR=300 we know that we are using LD ONCE and LR ONCE.

Knowing that is true we go into the matrix, and use the first row (for the first constraint) and we go into the column for LD and write 1. Now we have ensured that if somebody that knows how to use a matrix looked at this matrix, they would know that for our first constraint we use the value of LD once. Then we would go into Row1ColumnLR and write a 1 because we also use LR once. Since we use the rest of the variables 0 times, we would write a 0 in row 1 under columns ND, NR, ZD, ZR.

Then you move onto the next matrix in the equation.

We need to look at this basic law of math:

(A/B)(B/A)=1.

This applies to our matrices because we are trying to find our values of our variables. In the first matrix, our variables were being represented by columns. But, since we are trying to find the values of the variables, we need to flip them like we just saw in the sample equation. So, for the matrix that we are multiplying the first matrix by, we will need to put the variables as rows instead of columns.

So to create the second matrix all we have to do if write the variables in order down the matrix. This is represented in the equation that we wrote above. Now, we already know the values of all the constraints, so we only have to write the answer values down the third matrix. As you can see by the matrix equation, our first constraint is equal to 300, so we wrote 300 in the first row in the third matrix.


Now that we know how to set up matrix equations, write all 9 of our combinations in the form of matrix equations.

Combination: 1, 2, 3, 6, 4, 5
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Combination: 1, 2, 3, 6, 4, 10


[image: image8.emf]  
[image: image9.emf]    
[image: image10.emf]
Combination: 1, 2, 3, 6, 4, 11
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[image: image12.emf]    
[image: image13.emf]
Combination: 1, 2, 3, 6, 4, 12


[image: image14.emf]  
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Combination: 1, 2, 3, 6, 5, 10
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Combination: 1, 2, 3, 6, 5, 11
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Combination: 1, 2, 3, 6, 5, 12
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Combination: 1, 2, 3, 6, 10, 11
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Combination: 1, 2, 3, 6, 10, 12
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Now that we have our equations written out we need to solve for all six of the variables in each of the combinations. To this, all you have to do is insert the matrix equations that we found above in a calculator. Once you have located the matrix section of a calculator, go to the “edit” section. Insert the first matrix (the matrix that has 6 rows and 6 columns, or the 6x6 matrix as it is technically called because it has 6 rows and 6 columns) under “A” and insert the result matrix (a 6x1 matrix) under “B.” Then, exit the matrix and enter this as a regular equation:

A^-1(B)

NOTE: This may be a different process on different calculators.

When you hit enter you should find the result of the matrix.

What the calculator is doing during this process, it is finding the inverse for the coefficient matrix (the coefficient matrix is the 6x6 matrix). When looking at what we did earlier, we know that (A/B)(B/A)=1. 

As a number example: 

7x=14

Another way to express 7 would be 7/1 so we could also write this as:

7/1x=14

The point of finding the inverse is to make a variable equal to 1. Remember earlier when we said that we could write 1 in the Row1ColumnLD section of the matrix because LD was used once and we know that the value of LD was only used once. An inverse is the number that you multiply the value of a variable by the make that variable only used once. For example, in the situation we are using we are trying to eliminate the 7/1 so we can leave x on its own. The inverse of this equation would be 1/7 because (1/7)(7/1)=1.

But, we can’t just do that. Since in all math equations when you do something to one side of the equation you MUST do the same thing to the other side. So, we would also have to multiply 14 by 1/7. So,

7/1x=14

(1/7)(7/1)x=(7/1)(14)

x=2

The calculator is doing the same thing when finding the values of the variables; it is finding the inverse of the coefficient matrix so that it can find the values of LD, LR, ND, NR, ZD, and ZR. 

Input the rest of the matrices into the calculator.

NOTE: Remember the input the values for the coefficient matrix AND the result matrix, so that your results do not turn out wrong.

After we input everything into the calculator, these should be the results:

Combination: 1, 2, 3, 6, 4, 5

LD= 250

LR= 50

ND= 250

NR= -150

ZD= -200

ZR= 350

Combination: 1, 2, 3, 6, 4, 10

LD= 100

LR= 200

ND= 100

NR= 0

ZD= 100

ZR= 50

Combination: 1, 2, 3, 6, 4, 11

LD= 150

LR= 150

ND= 150

NR= -50

ZD= 0

ZR= 150

Combination: 1, 2, 3, 6, 4, 12

LD= 75

LR= 225

ND= 75

NR= 25

ZD= 150

ZR= 0
Combination: 1, 2, 3, 6, 5, 10

LD= 100

LR= 200

ND= 100

NR= 0

ZD= -50

ZR= 200

Combination: 1, 2, 3, 6, 5, 11

LD= 50

LR= 250

ND= 50

NR= 50

ZD= 0

ZR= 150

Combination: 1, 2, 3, 6, 5, 12

LD= -100

LR= 400

ND= -100

NR= 200

ZD= 150

ZR= 0

Combination: 1, 2, 3, 6, 10, 11

LD= 100

LR= 200

ND= 100

NR= 0

ZD= 0

ZR= 150

Combination: 1, 2, 3, 6, 10, 12

LD= 100

LR= 200

ND= 100

NR= 0

ZD= 150

ZR= 0

Now that we have all of our results we can eliminate any of the combinations with results that don’t fit our constraints.

What Doesn’t Fit

We can first eliminate any combinations where any of the variables were equal to a negative number, because that would violate one or more of constraints 7-12.

· Combination: 1, 2, 3, 6, 4, 5 Violates: Constraints 10 and 11

· Combination: 1, 2, 3, 6, 5, 10 Violates: Constraint 11

· Combination: 1, 2, 3, 6, 4, 11 Violates: Constraint 10

· Combination: 1, 2, 3, 6, 5, 12 Violates: Constraints 7 and 9

· Combination: 1, 2, 3, 6, 10, 11 Violates: Constraint 10

Next we can eliminate any of the combinations where any of the variables break any of the other constraints.

· Combination: 1, 2, 3, 6, 5, 11 Violates: Constraint 4
Now we only have 3 combinations: (1, 2, 3, 6, 4, 10) (1, 2, 3, 6, 4, 12) (1, 2, 3, 6, 10, 12)
Remember the profit equation that we learned about in the Current Situation section of the problem? 

50LR+500LD+200NR+2000ND+100ZR+1000ZD= Profit.

Now we test each of the combinations by putting the values for the variables in the profit equation and seeing how much money the city will have to spend:

Combination: 1, 2, 3, 6, 4, 10

50(200)+500(100)+200(0)+2000(100)+100(50)+1000(100)=

$365,000
Combination: 1, 2, 3, 6, 4, 12

50(225)+500(75)+200(25)+2000(75)+100(0)+1000(150)=

*$353,750*

Combination: 1, 2, 3, 6, 10, 12

50(200)+500(100)+200(0)+2000(100)+100(0)+1000(150)=

$410,000

After solving this problem through matrices I can see that the city should use 75 acres of the LucasArts property for development, and 225 acres for recreation. They should use 75 acres of the Navy property for development, and 25 acres for recreation. They should use 150 acres of the Zoo for development, and 0 acres for reaction. This would cost the least amount of money and they would spend a total of $353,750.

Recommendation

The most cost effective way to use the property and fit the restrictions that the City Council decided on would be to use 225 acres of the LucasArts property for recreation and 75 acres for development. 25 Acres of the Navy property would go to recreation while 75 would go to development. None of the Zoo would go to recreation while 150 acres (all of it) would go to development. This would cost the city 353,750 dollars and it is the cheapest plan for the property while still fitting the restrictions.

But I don’t think that you should follow the restrictions. While deciding what to do with the property given to the city you should think about two things: the amount of money that would be spent and what the city and the people need. That is why I think the city should use most of the land for recreation rather than development.


The cost effective plan that we created before was a good plan, but you could do much better in planning usage for the properties. This city has the same problem as the rest of the world: we are turning our beautiful world full of nature into a world full of machines, buildings, and smog. San Francisco, although a major city, is also a place full of people who care about the environment. We need to institute a plan to create more parks, camping areas, and other environmentally friendly places.


This would also save a lot of money for the city. When looking at the predicted cost of recreation and the predicted cost of development, it is obvious that it would be ten times cheaper to use recreation than it would be to use development! However, the development that we do use should be used for friendly, economically productive, and useful organizations. We don’t need more skyscrapers full of offices! This city is already full of offices that are not being rented, and yet we are building more! We don’t need more housing that nobody can afford. And we most certainly don’t need another mall or dreary shopping complex with a Safeway or Albertsons as the main attraction.

With the LucasArts property we have 300 acres. Since this is in the presidio, and this is already a recreational area, we could use a little bit of development. We should use 150 acres for low-budget housing. There should be everything from houses for new families that are having trouble to smaller and more manageable apartments for college students and the elderly. The other 150 acres should be for recreation for parks and walking pathways for the people that live in the low-budget housing and other people in the area. We could even put in fountains a children’s park.

With the 150 acres of the Zoo we should use 50 acres for development to create an animal shelter. San Francisco has a lot of stray animals that need a non-kill SPCA type animal shelter. The other 100 acres should be park (with no leash laws) for the animal shelter and anybody who wants to visit. This could also have picnic benches and tennis and basketball courts for other entertainment.

The last property, the shipyard should also primarily be used for recreation. Out of the 100 aces, we should use 75 acres for development for a homeless shelter. This should have jobs available for people who work in the neighborhood and could include some rehabilitation facilities. The other 15 acres should be recreation with parks and basketball courts and maybe even some local children’s sports teams.

50(150)+500(150)+200(15)+2000(75)+100(100)+1000(50)= 295, 500

This plan would only cost $295,500 and would benefit San Francisco greatly!
Reflection
This problem was very long, very difficult, very time consuming, and had a very large amount of steps. Unfortunately, that also means it is very likely there could have been errors. At almost any step a tiny error could have changed the answer completely.

A combination could have been missing from sets, or we may have not eliminated a combination that could have been eliminated. However, unless the missing combination was the most cost effective combination, that wouldn’t have mattered that much, and any combinations that were not eliminated would be eliminated later. The matrix equations could have been written wrong, or inputted them into the calculator wrong, which would have created a completely different answer because the equations would be different and the inverse would change. After that, any of the combinations that could have been eliminated that were not eliminated could change the answer, because they might defy the constraints. Finally, if the profit was calculated wrong (for example, if the equation was wrong of the numbers were not inputted correctly) than the answers would also be wrong.

I grew on the leadership skills mostly because I had to use them. With a problem like this, “Solving Problems Resourcefully” was easy to work on because this had so many steps and was so long that we had to plan out what we were going to do and we had to be very organized and keep track of everything that we need. Basically, we had to be resourceful while we were solving problems. It was also easy to grow on the leadership skill “Communicating with Clarity and Precision” because we had to explain everything in detail and make it easy to understand, which is very hard to do with math. I think the area that I most grew with this leadership skill was explaining matrices. It was very hard for me because matrices are so complicated that I could barely find the words. But, in the end I think I did a pretty good job with the explanations and I communicated well. But, I think I could still work on putting information in the right order and knowing where to begin, because sometimes it feels like I am lost in a sea of information and I just don’t know where to tie things together and put all of it.

Like I said before, I really do think that explaining the matrices was the hardest part of the project. I also think that explaining how to set up combinations of constraints was very hard. But, to solve this problem I just thought about what somebody would have to say to me to make me understand it, and the terms that would help me remember and understand the steps to do these tasks. Then I just wrote it all down quickly and tried to go over it and smooth it all out and make it understandable to somebody who wasn’t in my head and wouldn’t understand what I meant by “the thing” and “the other thing.”


I definitely had some ups and downs this year. In each unit, I generally understood the whole concept, and I did fairly well on all of the tests and major projects. But sometimes I would get very confused in class when it came to the Do Now or a quick assignment. Sometimes I had trouble understand details (and I really don’t think I will ever understand logarithms completely) but mostly I think I did very well, kept my grades up, and I never felt too behind or lost.
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