Crytography Project

Write a sentence.  Make sure no one else has the same sentence.  Finish the sentence with “by …”  For example, my sentence can be “Do your homework by Jenny Dai Jones”  

Make up your own key.  Do not use my key or an identity.  If you are using a 2x2 key, make sure its determinant is NOT equal to zero.
Encode your sentence and then type it up.  Include your key.  Print out 2 copies.  (Due Th 10/30)

On one copy:  Find a friend in your finite class and ask them to decode your sentence showing all the work.  The friend should sign off “decoded by…” (Th 10/30 or F 10/31)

After your friend returns your decoded sentence to you, revise your work (if necessary).  Print out 2 copies of your revision. (M 11/3)

Turn in your 2 copies along with your friend’s decoding to me in class. (Due Tuesday 11/4)
Finite ch 5 notes

5.1 Inequalities in 2 variables hwk:  p266#3,9,15,17,21,29,35,37,47,49 (on graph paper)

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Ex 1 A food vendor at a rock concert sells hot dogs for $4 and hamburgers for $5.  How many of these sandwiches must be sold to produce sales of at least $1000?  Express the answer as a linear inequality and draw its graph.

Do the following 4 examples with jigsaw.

Columns 1,4:  Ex 2.

Column 2:  Graph y<4.

Column 3,7:  Graph 
[image: image1.wmf]
Columns 5,6:  Graph 
[image: image2.wmf]
[image: image14.png]


Ex 2 Find the linear inequality


Ex 3
Graph y<4.

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Ex 4 Graph 
[image: image3.wmf]




Ex 5 Graph 
[image: image4.wmf]
	
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 


5.2 Systems of linear inequalities in 2 variables hwk:  p273#13,17,23,29,35,40,45 

(on graph paper)

Solve graphically and find corner point(s) on examples 1-3. 

Ex 1 
[image: image5.wmf]  
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Ex 2 
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Ex 3 A manufacturing plant makes 2 types of inflatable boats, a 2-person boat and a 4-person boat.  Each 2-person boat requires 0.9 labor-hour in the cutting department and 0.8 labor-hour in the assembly department.  Each 4-person boat requires 1.8 labor-hours n the cutting department and 1.2 labor-hours in the assembly department.  The maximum labor-hours available each month in the cutting departments are 864 and 672, respectively.

A)  Summarize this information in a table.

B)  Define the variables.  Write a system of linear inequalities.  Solve graphically and find corner point(s).

	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


5.3 Linear programming in 2 dimensions:  geometric approach hwk:  p285#31,32,

1-13odds,27,28

_______Rev p289#2-16E (on graph paper)



_______Quiz

Go over section 5.2#40. 

	
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 

	 
	 
	 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	 
	 
	 


[image: image7.wmf]
Example
Minimize or maximize z=3x1+x2


st

[image: image8.wmf] 
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6.1 A geometric introduction to the Simplex method hwk:  6.1 p297#1,5,9-12 (on graph paper)

Standard maximization problem

-Involve ( inequalities

-With positive constants on the right

-Non negative constraints (x1,x2(0)

-Coefficients of variables can be negative

Simplex Method is an algebraic approach to solving linear programming.

Simplex Method requires standard maximization.

Maximize P=50x1+80x2
st x1+2x2(32

3x1+4x2(84

x1,x2(0

Slack variables

To adapt linear programming to the matrix method used to solve the Simplex Method, we need to change inequalities into equalities.  So

x1+2x2(32 and 3x1+4x2(84 become

x1+2x2+s1=32 and 3x1+4x2+s2=84 where

s1 and s2 are slack variables, which should not be negative.

Basic and nonbasic variables

Basic variable is picked arbitrarily.  There must be as many basic variables as there are equations.  All the other variables are nonbasic.

A solution is found by setting nonbasic variables to zero and solving for basic variables is a basic solution.

Ex1  Find the basic solutions to:  x1+2x2+s1=32 and 3x1+4x2+s2=84

	
	Basic sol’n
	

	
	X1
	X2
	S1
	S2
	Feasible?

	A
	0
	0
	
	
	

	F
	0
	
	0
	
	

	B
	0
	
	
	0
	

	D
	
	0
	0
	
	

	C
	
	0
	
	0
	

	E
	
	
	0
	0
	


A) Solve with s1 and s2 as basic variables.

So x1 and x2 are nonbasic and set equal to zero.  We then get:  s1=32 and s2=84.

Basic solution=(x1,x2,s1,s2)=(0,0,32,84):  Later on we will see that this is feasible on the graph.

F) Solve with x2 and s2 as basic variables.

So x1 and s1 are nonbasic and set equal to zero.  We then get:  2x2=32 and 4x2+s2=84.  Continuing to solve:  x2=16 and 4(16)+s2=84.  Then s2=20.

Basic solution=(0,16,0,20).  This is feasible on the graph.

B) Solve with x2 and s1 as basic variables.

So x1 and s2 are nonbasic and set equal to zero.  We then get:  2x2+s1=32 and 4x2=84.  Continuing to solve:  x2=21 and 2(21)+s1=32.  Then, s1=-10.

Basic solution=(0,21,-10,0):  This is NOT feasible since a slack variable CANNOT be negative.

D) Solve with x1 and s2 as basic variables.

So x2 and s1 are nonbasic and set equal to zero.  We then get:  x1=32 and 3(32)+s2=84.  Continuing to solve:  s2=-12.

Basic solution=(32,0,0,-12).  This is NOT feasible since slack variable CANNOT be negative.

C) Solve with x1 and s1 as basic variables.

So x2 and s2 are nonbasic and set equal to zero.  We then get:  x1+s1=32 and 3x1=84.  Continuing to solve:  x1=28 and 28+s1=32.  Then, s1=4.

Basic solution=(28,0,4,0):  Later we will see this is feasible on the graph.

E) Solve with x1 and x2 as basic variables.

So s1 and s2 are nonbasic and set equal to zero.  We then get:  x1+2x2=32 and 3x1+4x2=84.  Using elimination method to multiply first equation by –2:  

-2x1-4x2=-64.  Add the 2 equations together:  x1=20.  Continuing to solve:  

20+2x2=32.  So x2=6.

Basic solution=(20,6,0,0).  This is feasible on the graph.

In summary:  there are 4 feasible solution:  (0,0,32,84), (0,16,0,20), (28,0,4,0), and (20,6,0,0).

Basic feasible solution has no negative values.
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Basic sol'n(32,0,0,-12)

NOT feasible

C(28,0)

Basic sol'n(28,0,4,0)

E(20,6)

Basic sol'n(20,6,0,0)

F(0,16)

Basic sol'n(0,16,0,20)

B(0,21)

Basic sol'n(0,21,-10,0)

NOT feasible

A(0,0)

Basic sol'n (0,0,32,84)


Ex2 Problem with 3 constraint equations and 8 variables (slack and dependent) in a standard maximization problem.

A) How many basic and nonbasic variables?
B) If the nonbasic variables are set equal to zero, then how many equations and how many variables?

6.2 The Simplex method:  maximization with problem constraints of the form ( hwk: 
6.2 day 1 p312#1,3,5,8,10

6.2 day 2 p313#15,19,23,27,33

6.2 day 3 p314#39,44

Do ex 1 (notice this is the same example we did in section 6.1 notes, we’re just using the Simplex Tableau):  

Maximize P=50x1+80x2
st x1+2x2(32

3x1+4x2(84

x1,x2(0

Pivot operation:  

First choose the most negative pivot column.  (-80)

Then calculate ratios with constant.

Choose the smallest non-negative pivot row.  Never pick a negative or 0 pivot element. (row 1, pivot element is 2)

Transform pivot element into 1 and the rest of that column into 0’s.

Stop performing pivot operation when objective function row is non-negative.

For example 1:  Profit is maximized @ $1480 when 20 tables and 6 chairs are produced.

Back in section 6.1:

	
	Basic sol’n
	Objective function

	
	X1
	X2
	S1
	S2
	Feasible?
	P=50x1+80x2

	A
	0
	0
	32
	84
	yes
	P=0

	F
	0
	16
	0
	20
	yes
	P=1280

	B
	0
	21
	-10
	0
	no
	

	D
	32
	0
	0
	-12
	no
	

	C
	28
	0
	4
	0
	yes
	P=1400

	E
	20
	6
	0
	0
	yes
	P=1480


So the solution was the same then.  Remember that the feasible solutions are always the corner points of the feasible region.
Ex 2

Maximize P=10x1+5x2
st 4x1+x2(28

2x1+3x2(24

x1,x2(0

Download pivot program and show how to use it.
6.3 The Dual problem:  minimization with problem constraints of the form (
6.3 day 1 p327#1,6,7,9,11

6.3 day 2 p328#21,27,31,45

Minimization Simplex Method needs:  minimization and constraints (
Ex 1 

Minimize C=16x1+45x2
st 2x1+5x2(50

x1+3x2(27

x1,x2(0

Rewrite as 16x1+45x2= C.

Set up matrix 
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 where the bottom row is the cost objective function.

Then, transpose matrix A (in other words, exchange rows and columns) to get 
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, now with bottom row as the profit objective function.

The associated problem is to 

Maximize P=50y1+27y2
st 2y1+y2(16

5y1+3y2(45

y1,y2(0

Use x1,x2 as slack variables:  

st 2y1+y2+ x1=16

5y1+3y2
+ x2=45

-50y1-27y2

+P=0

y1,y2(0
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 where the bottom row is the profit objective function.  Since I cannot get Word to draw the dashed line or get the Simplex Tableau to line up properly, I will do the rest of the example on the overhead.

Reading off the Simplex Tableau, we see that profit is maximized @ $420 when 3 of y1 and 10 of y2 are made.

Since example 1 wants us to minimize cost, so our real final answer is that cost is minimized @ $420 when 15 of x1 and 4 of x2 are made.  This answer gets boxed on your paper.

Ex 2 Can we make a dual problem from these?

a)  C=2x1+3x2
st 2x1-5x2(4

x1-3x2(-6

x1,x2(0

b)  C=2x1-3x2
st -2x1+5x2(4

-x1+3x2(6

x1,x2(0

Recall:  Standard maximization problem
-Involve ( inequalities

-With positive constants on the right

-Non negative constraints (x1,x2(0)

-Coefficients of variables can be negative

Summary

	Problem type
	Max
	Min

	Constraints
	(
	(

	Constants
	Non-negative 

number
	Any real number

	Coeff of objective 

function
	Any real number
	Non-negative 

number

	Method of sol’n
	Simplex
	Dual, then Simplex


______
Ch 5 rev p289#1-15odds.  Print out Ch 11 notes.
______
group quiz ch 5,6.  Turn in Ch 11 notes.
______
correct group quiz
______
ind test ch 5,6
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