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1. Verify that f (x) = x3 + 8x − 7 has a root in [0, 1] . Use fixed-point iteration to find this root to 5 decimal places. Start with x0 = 0.75, but verify that your chosen g(x) will work before you begin.
Testing the roots:   
Thus the root must be between [0.5, 1].


Thus it will converge at .
Using Excel the following table was obtained;
	
	

	0
	0.75

	1
	0.822265

	2
	0.805506

	3
	0.809669

	4
	0.808651

	5
	0.808901

	6
	0.808839

	7
	0.808854

	8
	0.808851


Thus, the root is at 0.80885.


2. Use Newton’s Method to find the point of intersection of the curves y=x3 and y=cosx to 6 decimal places. Start with x0 = 1.
Let  and , and , thus there must be a point of intersection in [0, 1].
Setting a(x) and b(x) to find a function f(x) gives , We can plug this into the formula for Newton’s method;



Using Excel the following table was obtained, starting with ;
	
	

	0
	1

	1
	0.8803329

	2
	0.8656842

	3
	0.8654741

	4
	0.8654740

	5
	0.8654740


Thus, the point of intersection is at x=0.865474.

3. Solve the following dynamical systems. Find and classify any equilibria. 
a. an+1 =(2/5)an, a0 =10

We can see that  , and  Since , the equilibria is at 0.  thus a is stable.
To double check the equilibria, change the original equation;

Let , thus a is stable

Thus the equilibria a is at 0, and is stable.
Since , thus .


b. an+1 =(3/5)an +100, a0 =20

We can see that  , and  Since , the equilibria is at 250.  thus a is stable.
To double check the equilibria, change the original equation;

Let , thus a is stable

Thus the equilibria a is at 250, and is stable.
Since , thus .


c. an+1 =(−2/3)an +500, a0 =25       

We can see that  , and  Since , the equilibria is at 300.  thus a is stable.
To double check the equilibria, change the original equation;

Let , thus a is stable

Thus the equilibria a is at 300, and is stable.
Since , thus .
        

d. an+1=3an−30, a0=0

We can see that  , and  Since , the equilibria is at 15.  thus a is unstable.
To double check the equilibria, change the original equation;

Let , thus a is unstable

Thus the equilibria a is at 15, and is unstable.
Since , thus .


4. Suppose that Owls have Mice for their primary food source in a wildlife sanctuary. If Mn is the Mouse population after n years and On is the Owl, the following model has been suggested:
Mn+1 = 1.3Mn − 0.002OnMn
On+1 = 0.6On + 0.0004OnMn
a. What type of interaction is this ? How do the coefficients tell us ?
This is a predator-prey interaction. The coefficients tells us the following;
-Coefficient a (1.3) represents the natural prey (mice) growth if no predators (owls) were present.
-Coefficient b (0.002) represents the mice decrease rate or predator consumption rate.
-Coefficient c (0.6) represents the owl decrease rate without mice presence.
-Coefficient d (0.0004) represents the owl increase rate due to mice presence.




b. Find the equilibrium values.
The equilibria are  and  Plugging in the parameter values, we find the equilibria to be  and 

c. Predict the long-term outcome if M0 = 1200 and O0 = 100
Using Excel, we can input the equations and get a table displaying the trend, given 

	# of Years (n)
	Owl Population
	Mouse Population
	# of Years (n)
	Owl Population
	Mouse Population

	0
	1200
	100
	23
	2481
	72

	1
	1320
	108
	24
	2866
	115

	2
	1431
	122
	25
	3066
	201

	3
	1512
	143
	26
	2753
	367

	4
	1533
	172
	27
	1556
	625

	5
	1466
	209
	28
	78
	764

	6
	1293
	248
	29
	-18
	482

	7
	1041
	277
	30
	-6
	286

	8
	777
	281
	31
	-4
	171

	9
	573
	256
	32
	-4
	102

	10
	452
	212
	33
	-5
	61

	11
	395
	166
	34
	-5
	37

	12
	383
	126
	35
	-7
	22

	13
	401
	95
	36
	-8
	13

	14
	446
	72
	37
	-11
	8

	15
	515
	56
	38
	-14
	5

	16
	612
	45
	39
	-18
	3

	17
	740
	38
	40
	-23
	2

	18
	906
	34
	41
	-29
	1

	19
	1116
	33
	42
	-38
	1

	20
	1377
	34
	43
	-50
	0

	21
	1695
	40
	44
	-64
	0

	22
	2070
	51
	45
	-84
	0


Thus, the long-term outcome is that both populations decrease, eventually reaching zero. The mouse population dies off first, and around 14 years later the owl population dies off as well.



