TYOACHIMIN GRACE ISHUGUN
16/ENG04/058
Mid-semester test
Question 4
a. Fixed point iteration

commandwindow
clear
clc
close all
format short g
g=9.81;
v=40;
t=10;
m=68.1;
p=0.35; 
for i=1:inf
    iter(i+1)=i;
    p(i+1)=(g*m/v)*(1-exp((-p(i)*t)/m))
    Ea(i+1)=abs((p(i+1)-p(i))/p(i+1))*100
    if Ea(i+1)<=1E-11
        break
    end
end
grace=[iter' p' Ea']

grace =

            0         0.35            0
            1      0.83669       58.168
            2       1.9309       56.669
            3       4.1234       53.172
            4       7.5858       45.643
            5       11.219       32.384
            6       13.486       16.809
            7       14.396       6.3246
            8       14.685       1.9647
            9       14.768      0.56647
           10       14.792      0.15956
           11       14.799     0.044645
           12         14.8     0.012468
           13       14.801      0.00348
           14       14.801   0.00097117
           15       14.801   0.00027102
           16       14.801    7.563e-05
           17       14.801   2.1105e-05
           18       14.801   5.8896e-06
           19       14.801   1.6435e-06
           20       14.801   4.5865e-07
           21       14.801   1.2799e-07
           22       14.801   3.5716e-08
           23       14.801    9.967e-09
           24       14.801   2.7814e-09
           25       14.801   7.7617e-10
           26       14.801   2.1659e-10
           27       14.801    6.044e-11
           28       14.801   1.6862e-11
           29       14.801   4.7166e-12

Newton Raphson iteration
commandwindow
clear
clc
syms p
format short g
g=9.81;
v=40;
t=10;
m=68.1;
f=subs(v-((g*m/p)*(1-exp((-p*t)/m))))
g=diff(f)
p=0.35;
pf= p
for i=1:inf
   iter(i+1)=i;
    p=double(subs(p-(f/g)));
    pf(i+1)=p
     Ea(i+1)=abs((pf(i+1)-pf(i))/pf(i+1))*100;
       if Ea(i+1)<=1e-11
        break
    end
end
tablo=[iter' pf' Ea']


tablo =

            0         0.35            0
            1        8.341       95.804
            2       13.321       37.385
            3       14.717       9.4868
            4       14.801      0.56523
            5       14.801    0.0018608
            6       14.801   2.0062e-08
            7       14.801            0
b. Euler’s method
	x
	y
	h

	0
	1
	0.1

	0.1
	0.92
	

	0.2
	0.868
	

	0.3
	0.8412
	

	0.4
	0.83708
	

	0.5
	0.853372
	

	0.6
	0.888035
	

	0.7
	0.939231
	

	0.8
	1.005308
	

	0.9
	1.084777
	

	1
	1.1763
	

	1.1
	1.27867
	

	1.2
	1.390803
	

	1.3
	1.511722
	

	1.4
	1.64055
	

	1.5
	1.776495
	





Explicit finite difference
function T=myexplicit(a,dt,dz,z0,zf,t0,tf,n,m)
format short g
a=1.79;
dt=0.01; 
dz=0.2; 
z0=0; 
zf=2; 
t0=0; 
tf=0.1;
n=(zf-z0)/dz;
m=(tf-t0)/dt;
z=[z0:dz:zf];
t=[t0:dt:tf];
r=(a*dt)/(dz^2);
T=zeros(m+1,n+1);
T(1,1:n+1)=2*z.^3
T(1:m+1,1)=zeros(m+1,1);
T(1:m+1,n+1)=16;
for j=1:m
    for i=2:n
        T(j+1,i)=(r*T(j,i+1))+((1-(2*r))*T(j,i))+(r*T(j,i-1))
    end
end
T
mesh(z,t,T)
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4c.
commandwindow
clear
clc
tyoachim=xlsread('question 4c')
t=tyoachim(:,1);
w=tyoachim(:,2);
r=tyoachim(:,2);
p=tyoachim(:,2);
[xr xc]=size(tyoachim)
x0=ones(xr,1)
x = [x0 w r p]
regress(t,x)
x1=tyoachim(:,1)
x=[x0 x1]
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