----------------------------------------------------------
%% Holly Moore
% Matlab for Engineers, Third Edition
% Chapter 4 Homework Solutions
clear,clc
%% Problem 4.1
a=[15,  3,  22;
    3,  8,  5;
    14, 3,  82]
b=[1;5;6]
c=[12 18 5 2]
%a
d = a(:,3)
%b
e = [b,d]
%c
f = [b;d]
%d
g = [a;c(1:3)]
%e
h = [a(1,3), c(1,2), b(2,1)]
%% Problem 4.3
%a
times=0:2:24;
%b
load thermocouple.dat
%c
table = [times',thermocouple]
%d
[maximum,element]=max(thermocouple)
maxtime=times(element)
%% Problem 4.5
%  Import the data interactively
% or load the included file
load ace_data.dat
%%
years=ace_data(:,1);
ace=ace_data(:,2);
tropical_storms=ace_data(:,3);
hurricanes=ace_data(:,4);
major_hurricanes=ace_data(:,5);
[max_ace,element_max]=max(ace);
[max_trop_storms,element_tp]=max(tropical_storms);
[max_hurricanes,element_hurr]=max(hurricanes);
[max_major_hurricanes,element_major]=max(major_hurricanes);
[max_ace, years(element_max);
    max_trop_storms, years(element_tp);
    max_hurricanes, years(element_hurr);
    max_major_hurricanes, years(element_major)]
%d)
mean([ace,tropical_storms,hurricanes,major_hurricanes])
median([ace,tropical_storms,hurricanes,major_hurricanes])
%e)
sortrows(ace_data,2)
%% Problem 4.7
pressure=0:25:100;
density=[13560, 1000];
g = 9.81;
[P,D] = meshgrid(pressure*1000,density);
h_in_meters = P./g./D
%check for reasonableness
% 100 kPa is almost 1 atm, which is 760 mmHg
format bank
h_in_mm = h_in_meters*1000
format short
%% Problem 4.9
a=[15,  3,  22;
    3,  8,  5;
    14, 3,  82];
b=[1;5;6];
c=[12 18 5 2];
a0=zeros(size(a))
b0=zeros(size(b))
c0=zeros(size(c))
%% Problem 4.11
small_magic=my_magic(1:3,1:3)
sum(small_magic)
sum(small_magic')
%small_magic is not a magic matrix
%% Problem 4.13
m=magic(4)
durer_magic=[m(:,1),m(:,3),m(:,2),m(:,4)]
---------------------------------------------------
%% Holly Moore
% Matlab for Engineers, Third Edition
% Chapter 6 Homework Solutions
% This M-file calls the functions requested in the problem set.  Each
% function is stored in a separate M-file
clear,clc, close all
%% Problem 6.1
n = 10:10:100;
N=num_grains(n)
% Try a smaller spacing for plotting
n = 10:100;
N = num_grains(n);
figure(1)
subplot(1,2,1)
plot(n,N)
title('ASTM Grain Size'), xlabel('# of Grains'), ylabel('ASTM Grain Size')
% Although the problem did not ask for a semilog plot, the results are
% easier to interpret when displayed this way.
subplot(1,2,2)
semilogy(n,N)
title('ASTM Grain Size'), xlabel('# of Grains'), ylabel('ASTM Grain Size')
%% Problem 6.3
investment=1000;
years=10;
months=years*12;
i=.005; %compounded monthly
future_value(investment,i,months)
%% Problem 6.5
n = 1:10;
table = mass(n,MW)
%% Problem 6.6
h=0:1000:10000;
R =[7926/2, 4217/2];
% Since the height and the radius are in different units, we must change
% one of them to be consistent.  It seems like a good idea to measure the
% distance to the horizon in miles, therefore we'll change the hill height
% to miles
h = h./5280;
dist_to_horizon = distance(h,R)
%% Problem 6.7
t = 0:0.5:30;
h = height(t);
figure(3)
plot(t,h)
title('Rocket Trajectory')
xlabel('time, sec')
ylabel('altitude, meters')
%b - The rocket starts to fall back toward the ground once it reaches the
%maximum height
[max_height, element] = max(h)
max_height_time = t(element)
%% Problme 6.9
figure(4)
subplot(2,2,1)
polygon(5)
title('5 sided polygon')
subplot(2,2,2)
polygon(6)
title('6 sided polygon')
subplot(2,2,3)
polygon(7)
title('7 sided polygon')
subplot(2,2,4)
polygon(9)
title('9 sided polygon')
%% Problem 6.10
F = 0:40:200;
table = [F', F_to_K(F)']
%b
C = linspace(0,100,25)
table = [C',C_to_R(C)']
%c
C = 0:25:100;
table = [C',C_to_F(C)']

--------------------------------------------
%% Holly Moore
% Matlab for Engineers, Third Edition
% Chapter 7 Homework Solutions
clear,clc, close all
%% Problem 7.1
x = input('Enter a value of x:  ')
result = sin(x)
%% Problem 7.3
area = input('Enter the area of the base of a cone ')
h = input('Enter the height of a cone ')
volume = 1/3*area*h
%% Problem 7.5
first_name = input('Enter your first name, inside single quotes ')
last_name = input('Enter your last name, inside single quotes ')
disp(['Your name is: ',first_name,' ',last_name])
%or
first_name=input('Enter your first name ','s');
last_name = input('Enter your last name ','s');
disp(['Your name is: ', first_name,' ',last_name])
%% Problem 7.7
x = input('Enter an array of numbers ')
num = length(x);
disp(['You entered ',num2str(num),' numbers'])
%% Problem 7.9
num = 1:6;
mult = num*6;
table =[num;mult];
fprintf('%5.0f times 6 is %3.0f \n',table)
%% Problem 7.11
inches = 1:10;
angstroms = inches*2.54*10^8;
disp('Inches Are to big to measure in Angstroms')
disp('Inches   Angstroms')
fprintf('%5.0f     %7.2e \n',[inches;angstroms])
%% Problem 7.13
start = 0;
stop = 200;
incr = input('Enter the temperature increment ');
F=start:incr:stop;
K = (F+459.6)*5/9;
disp('Temperature Conversions')
disp('   F       K')
fprintf('%5.0f  %8.2f \n', [F;K])
%b
start = input('Enter the starting temperature ');
incr = input('Enter the increment ');
stop = start +incr*24;
C = start:incr:stop;
R = (C + 273)*9/5;
disp('Temperature Conversion')
disp('  C        R')
fprintf('%5.0f   %8.2f \n',[C;R])
%c
start = input('Enter the starting temperature ')
incr = input('Enter the increment ')
num = input('Enter the number of lines ')
stop = start + incr*(num-1);
C = start:incr:stop;
F = 9/5*C + 32;
disp('Temperature Conversion')
disp('   C        F')
fprintf('%5.0f   %8.2f \n',[C;F])
-------------------------------------
%% Holly Moore
% Matlab for Engineers, Third Edition
% Chapter 8 Homework Solutions
clear,clc,close all
%% Problem 8.1
hot_tub=[100,101,102,103,103,104,104,105,106,...
106,106,105,104,103,101,100,99,100,102,...
104,106,107,105,104,104];
% or
load hot_tub.dat
time = 0:1:24;
% a
element_high=find(hot_tub>105)
%b
length(find(hot_tub>105))
%c
time(element_high)
%d
length(find(hot_tub<102))
%e
element_low=find(hot_tub<102);
time(element_low)
%f
ok=time(find(hot_tub>=102 & hot_tub<=105))
%g
[maximum,element]=max(hot_tub)
time(element)
%% Problem 8.3
solid_rocket=[1	116	45	110
2	114	42	115
3	118	41	120
4	124	38	95
5	126	61	118];
% or
load solid_rocket.dat
% a
batch=solid_rocket(:,1);
temp = solid_rocket(:,2);
humidity = solid_rocket(:,3);
press = solid_rocket(:,4);
disp('The following batches failed due to temperature');
batch(find(temp<115 | temp>125))
%b
disp('The following batches failed due to humidity');
batch(find(humidity<40 | humidity>60))
%c
disp('The following batches failed due to pressure');
batch(find(press<100 | press>200))
%d
disp('The following batches failed for at least one reason')
batch(find((temp<115 | temp>125)|(humidity<40 | humidity>60)|(press<100 | press>200)))
%e
fprintf('%6.2f percent failed for temperature \n',length(find(temp<115 | temp>125))/length(batch)*100)
fprintf('%6.2f percent failed for humidity \n',length(find(humidity<40 | humidity>60))/length(batch)*100)
fprintf('%6.2f percent failed for pressure \n',length(find(press<100 | press>200))/length(batch)*100)
fprintf('%6.2f percent failed for some reason \n',length(find((temp<115 | temp>125)|(humidity<40 | humidity>60)|(press<100 | press>200)))/length(batch)*100)
%% Problem 8.5
x=-3:0.2:5;
y=f(x);
plot(x,y)
title('Problem 5')
xlabel('x')
ylabel('f(x)')
%% Problem 8.7
load temp.dat
[rows_high,cols_high]=find(temp(:,2:4)>85)
[rows_low,cols_low]=find(temp(:,2:4)<65)
just_temps=temp(:,2:4);
[max_temp, sensor_num]=max(max(just_temps))
[max_temp, hour]=max(max(just_temps'))
%% Problem 8.9
temp = input('Enter a temperature in degrees F: ')
if temp>98.6
    disp('You have a fever')
end
%% Problem 8.11
my_asin(-3)
my_asin(-1)
my_asin(0)
my_asin(1)
my_asin(2)
%% Problem 8.13
saws = [1,4,5,3,7,5,3,10,12,8, 7, 4];
if saws>=0
    disp('All Valid Entries')
else
    disp('Invalid number found')
end
%b
saws = [1,4,-5,3,7,5,3,10,12,8, 7, 4];
if saws>=0
    disp('All Valid Entries')
else
    disp('Invalid number found')
end
--------------------------------------
%% Holly Moore
% Matlab for Engineers, Third Edition
% Chapter 9 Homework Solutions
clear, clc, close all
%% Problem 9.1
x = [ 1, 23, 43, 72, 87, 56, 98, 33];
total = 0;
for k=1:length(x)
    total = total + x(k);
end
total

sum(x)
%% Problem 9.3
for n=1:5
    squares(n)=n^2;
end
squares
%% Problem 9.5
x = primes(100); 
for k=1:length(x)-1
    y(k)=x(k)*x(k+1);
end
y

%% Problem 9.7
clear
x(1)=input('Enter the first number in a Fibonacci sequence ');
x(2) = input('Enter the second number in the sequence ');
num = input('How many values in this sequence would you like to display? ');
k=1;
while k<=num-2
    x(k+2)=x(k)+x(k+1);
    k=k+1;
end
x
clear k
k=1:num;
polar(k,x)
 
%% Problem 9.9
clear x
x=-3;
while x<=-pi/2 | x>= pi/2
x = input('Enter a value and I''ll find the tangent ');
if x==pi/2
    disp('That''s infinity')
elseif x==-pi/2
    disp('That''s negative infinity')
elseif  x<-pi/2 | x>= pi/2
    disp('Enter another value - its not defined in this region')
else
    tan(x)
end
end

%% Problem 9.11
increase = [10,  8, 10, 16, 15, 4, 6, 7, 8, 10, 8, 12, 14, 15, 8, 7, 6, 5, 7, 8, 9, 8];
cost(1)=5000;
for k=2:22
    cost(k)=cost(k-1)+cost(k-1)*increase(k)/100;
end
format bank
  totalcost=cost(19)+cost(20)+cost(21)+cost(22)
%% Problem 9.13
x=2;
converg=.001;
approx = my_sqrt(5,x,converg)
% Compare to the built-in MATLAB function
sqrt(5)
%% Problem 9.15
x=2;
approx = my_sin(x)
sin(x)
%% Problem 9.17   
clear,clc
 load lake_powell.dat   
[rows,cols] = size(lake_powell)
% a)
total_ave = 0;
for j=1:cols
    total(j)=0;
    for k=1:rows
        total(j) = total(j) + lake_powell(k,j);
    end
    ave(j)=total(j)/12;
    total_ave=total_ave + ave(j)/cols;
end
year = 2000:2007;
fprintf('The average elevation in %5.0f was %8.2f feet \n',[year; ave])
% b)
for j=1:cols
    months_exceeded(j)=0;
    for k=1:rows
        if lake_powell(k,j)>total_ave
            months_exceeded(j) = months_exceeded(j) + 1;
        end
    end
end
fprintf('The average in %5.0f was exceeded in %3.0f months \n',[year; months_exceeded])
% c)
for j=1:cols
    for k=1:rows
        if lake_powell(k,j)>total_ave
            fprintf('The average was exceed in the %2.0f month of %4.0f \n',k,1999+j)
        end
    end
end
% d
for k=1:rows
    month_ave(k)=0;
    for j=1:cols
        month_ave(k) = month_ave (k) + lake_powell(k,j);
    end
    month_ave(k)=month_ave(k)/12;
end
fprintf('The average elevation for month %2.0f was %8.2f \n',[1:12;month_ave]);
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