STA5106:  Dr. Srivastava

Homework 2

Jaime Frade


1.

variance.m

OUTPUT

>> x=randn(1,100);

>> variance3(x)

variance3 =

    0.9258
CODE

function V=variance3(x)
g=x(1);
s1=0; s2=0; k=0;
E=0.01;
n=size(x,2);
while (k<n)
   while (k<n & abs(s1)<E)
       k=k+1;
       s1= s1+(x(k)-g);
       s2=s2+(x(k)-g)*(x(k)-g);
   end
   if (k<n)
        gn=(s1/k)+g;
        s2 = s2 -k*(gn-g)+(gn-g)-2*(gn-g)*s1;
        s1=0; 
        gn=0;
   end
end
m = s1/n+g;
variance3 = s2/n - (s1/n)^2
end


2. 

backsub.m

OUTPUT

>> x = [12 10 13 10;0 7 1 4; 0 0 3 2; 0 0 0 4]

x =

    12    10    13    10

     0     7     1     4

     0     0     3     2

     0     0     0     4

>> y = [1;1;1;1]

y =

     1

     1

     1

     1

>> backsub(x,y)

ans =

  -0.285714285714286

  -0.023809523809524

   0.166666666666667

   0.250000000000000

>> b = x\y    

b =

  -0.285714285714286

  -0.023809523809524

   0.166666666666667

   0.250000000000000

Comments: Test the function by using built-in matlab operator

CODE

%works same as built-in funtion operator, backslash\
%solves a system, Ax=b, where A is an upper
%right triangluar matrix. 
%Not possible: solve an upper Triag matrix for nonsigular A
function b=backsub(x,y)
n=size(x,2);
b(n,1) = y(n,1)/x(n,n);
format long
for j=(n-1):-1:1
   b(j,1)= (y(j,1)-x(j,j+1:n)*b(j+1:n,1))/x(j,j);
end


3. 

house.m

OUTPUT
>> x1 = [1 7 2 3 -1]'

x1 =

     1

     7

     2

     3

    -1

>> V=house(x1)

V =

   1.000000000000000

   0.777777777777778

   0.222222222222222

   0.333333333333333

  -0.111111111111111
CODE

%This subroutine will convert a nonzero vector x in a matrix X to a vector v which
%is a component of the matrix A which will make X upper triangular by the
%operation Ax. It takes vector, reflects it.  X is projected such that it is orthgonal to
%v, and then it is reflected.  output is vector, V, with dimensions of X
function v=house(x);
m=length(x);
mu=norm(x,2);
v=x;
if mu ~=0
    beta=x(1)+sign(x(1))*mu;
    v(2:m,1)=v(2:m,1)/beta;
end
v(1)=1;


4.

rowhouse.m

OUTPUT

>> A = [1.0 -5 0.5 2.0; 7.0 1.2 3.0 -1.0; 2.0 -1.0 3.0 2.5; 3.0 -0.9 -4.0 1.0;-1.0 3.5 2.2 4.0]

A =

    1.0000   -5.0000    0.5000    2.0000

    7.0000    1.2000    3.0000   -1.0000

    2.0000   -1.0000    3.0000    2.5000

    3.0000   -0.9000   -4.0000    1.0000

   -1.0000    3.5000    2.2000    4.0000

>> V

V =

    1.0000

    0.7778

    0.2222

    0.3333

   -0.1111

>> z = rowhouse(A,V)

z =

   -8.0000    0.6000   -1.6625    0.1250

         0    5.5556    1.3181   -2.4583

         0    0.2444    2.5194    2.0833

         0    0.9667   -4.7208    0.3750

         0    2.8778    2.4403    4.2083

CODE
%This subroutine computes the A*x operation by making use of the vector V
%found from the subroutine ‘house’.  
%A(m,n) matrix 
%V(m,1) vector
%returns matrix, z, column vector
function z=rowhouse(x,v)
format short
beta= -2/(v'*v);
w=beta*x'*v;
z=x+v*w';
%computational error, maybe due to floating point calculations?
z1 = [-sign(x(1))*norm(x) 0 0 0 0]';
>> z1

z1 =

   -8.3686

         0

         0

         0

         0

