STA5106:  Dr. Srivastava

Homework 5

Jaime Frade


1. 

OUPUT for simple Iteration

>> simpleIT(x)

ans =

  Columns 1 through 6

    0.7854    0.7071    0.6496    0.6049    0.5687    0.5385

  Columns 7 through 12

    0.5129    0.4907    0.4712    0.4540    0.4385    0.4246

  Columns 13 through 18

    0.4120    0.4004    0.3898    0.3800    0.3709    0.3625

  Columns 19 through 24

    0.3546    0.3472    0.3403    0.3337    0.3276    0.3218

  Columns 25 through 30

    0.3162    0.3110    0.3060    0.3012    0.2967    0.2924

  Columns 31 through 36

    0.2882    0.2843    0.2804    0.2768    0.2733    0.2699

  Columns 37 through 42

    0.2666    0.2635    0.2604    0.2575    0.2547    0.2519

  Columns 43 through 48

    0.2493    0.2467    0.2442    0.2418    0.2394    0.2371

  Columns 49 through 54

    0.2349    0.2328    0.2307    0.2286    0.2266    0.2247

  Columns 55 through 60

    0.2228    0.2210    0.2192    0.2174    0.2157    0.2141

  Columns 61 through 66

    0.2124    0.2108    0.2093    0.2078    0.2063    0.2048

  Columns 67 through 72

    0.2034    0.2020    0.2006    0.1993    0.1979    0.1967

  Columns 73 through 78

    0.1954    0.1941    0.1929    0.1917    0.1906    0.1894

  Columns 79 through 84

    0.1883    0.1872    0.1861    0.1850    0.1840    0.1829

  Columns 85 through 90

    0.1819    0.1809    0.1799    0.1789    0.1780    0.1771

  Columns 91 through 96

    0.1761    0.1752    0.1743    0.1734    0.1726    0.1717

  Columns 97 through 102

    0.1709    0.1700    0.1692    0.1684    0.1676    0.1668

  Columns 103 through 108

    0.1661    0.1653    0.1646    0.1638    0.1631    0.1624

  Columns 109 through 114

    0.1616    0.1609    0.1603    0.1596    0.1589    0.1582

  Columns 115 through 120

    0.1576    0.1569    0.1563    0.1556    0.1550    0.1544

  Columns 121 through 126

    0.1538    0.1532    0.1526    0.1520    0.1514    0.1508

  Columns 127 through 132

    0.1502    0.1497    0.1491    0.1486    0.1480    0.1475

  Columns 133 through 138

    0.1470    0.1464    0.1459    0.1454    0.1449    0.1444

  Columns 139 through 144

    0.1439    0.1434    0.1429    0.1424    0.1419    0.1414

  Columns 145 through 150

    0.1410    0.1405    0.1400    0.1396    0.1391    0.1387

  Columns 151 through 156

    0.1382    0.1378    0.1374    0.1369    0.1365    0.1361

  Columns 157 through 162

    0.1357    0.1352    0.1348    0.1344    0.1340    0.1336

  Columns 163 through 168

    0.1332    0.1328    0.1324    0.1320    0.1317    0.1313

  Columns 169 through 174

    0.1309    0.1305    0.1302    0.1298    0.1294    0.1291

  Columns 175 through 180

    0.1287    0.1284    0.1280    0.1277    0.1273    0.1270

  Columns 181 through 186

    0.1266    0.1263    0.1260    0.1256    0.1253    0.1250

  Columns 187 through 192

    0.1246    0.1243    0.1240    0.1237    0.1234    0.1230

  Columns 193 through 198

    0.1227    0.1224    0.1221    0.1218    0.1215    0.1212

  Columns 199 through 204

    0.1209    0.1206    0.1203    0.1200    0.1198    0.1195

  Columns 205 through 210

    0.1192    0.1189    0.1186    0.1183    0.1181    0.1178

  Columns 211 through 216

    0.1175    0.1173    0.1170    0.1167    0.1165    0.1162

  Columns 217 through 222

    0.1159    0.1157    0.1154    0.1152    0.1149    0.1147

  Columns 223 through 228

    0.1144    0.1142    0.1139    0.1137    0.1134    0.1132

  Columns 229 through 234

    0.1129    0.1127    0.1125    0.1122    0.1120    0.1117

  Columns 235 through 240

    0.1115    0.1113    0.1111    0.1108    0.1106    0.1104

  Columns 241 through 246

    0.1101    0.1099    0.1097    0.1095    0.1093    0.1090

  Columns 247 through 252

    0.1088    0.1086    0.1084    0.1082    0.1080    0.1078

  Columns 253 through 258

    0.1076    0.1074    0.1071    0.1069    0.1067    0.1065

  Columns 259 through 264

    0.1063    0.1061    0.1059    0.1057    0.1055    0.1053

  Columns 265 through 270

    0.1052    0.1050    0.1048    0.1046    0.1044    0.1042

  Columns 271 through 276

    0.1040    0.1038    0.1036    0.1034    0.1033    0.1031

  Columns 277 through 282

    0.1029    0.1027    0.1025    0.1024    0.1022    0.1020

  Columns 283 through 288

    0.1018    0.1016    0.1015    0.1013    0.1011    0.1010

  Columns 289 through 294

    0.1008    0.1006    0.1004    0.1003    0.1001    0.0999

  Columns 295 through 300

    0.0998    0.0996    0.0994    0.0993    0.0991    0.0990

  Columns 301 through 306

    0.0988    0.0986    0.0985    0.0983    0.0982    0.0980

  Columns 307 through 312

    0.0978    0.0977    0.0975    0.0974    0.0972    0.0971

  Columns 313 through 318

    0.0969    0.0968    0.0966    0.0965    0.0963    0.0962

  Columns 319 through 324

    0.0960    0.0959    0.0957    0.0956    0.0954    0.0953

  Columns 325 through 330

    0.0951    0.0950    0.0949    0.0947    0.0946    0.0944

  Columns 331 through 336

    0.0943    0.0941    0.0940    0.0939    0.0937    0.0936

  Columns 337 through 342

    0.0935    0.0933    0.0932    0.0931    0.0929    0.0928

  Columns 343 through 348

    0.0927    0.0925    0.0924    0.0923    0.0921    0.0920

  Columns 349 through 354

    0.0919    0.0917    0.0916    0.0915    0.0914    0.0912

  Columns 355 through 360

    0.0911    0.0910    0.0908    0.0907    0.0906    0.0905

  Columns 361 through 366

    0.0903    0.0902    0.0901    0.0900    0.0899    0.0897

  Columns 367 through 372

    0.0896    0.0895    0.0894    0.0893    0.0891    0.0890

  Columns 373 through 378

    0.0889    0.0888    0.0887    0.0886    0.0884    0.0883

  Columns 379 through 384

    0.0882    0.0881    0.0880    0.0879    0.0878    0.0876

  Columns 385 through 390

    0.0875    0.0874    0.0873    0.0872    0.0871    0.0870

  Columns 391 through 396

    0.0869    0.0868    0.0867    0.0865    0.0864    0.0863

  Columns 397 through 402

    0.0862    0.0861    0.0860    0.0859    0.0858    0.0857

  Columns 403 through 408

    0.0856    0.0855    0.0854    0.0853    0.0852    0.0851

  Columns 409 through 414

    0.0850    0.0849    0.0848    0.0847    0.0846    0.0845

  Columns 415 through 417

    0.0844    0.0843    0.0842
OUTPUT for Newton Rhapsody Method
>> NewtRhap(x)

ans =

  Columns 1 through 6

    0.7854    0.5213    0.3492    0.2356    0.1601    0.1099

  Columns 7 through 12

    0.0764    0.0540    0.0389    0.0288    0.0219    0.0171

  Columns 13 through 18

    0.0137    0.0113    0.0096    0.0082    0.0072    0.0064

  Columns 19 through 24

    0.0058    0.0053    0.0048    0.0045    0.0042    0.0039

  Columns 25 through 30

    0.0037    0.0035    0.0033    0.0032    0.0030    0.0029

  Columns 31 through 33

    0.0028    0.0027    0.0026
[image: image1.emf]
From the output and from the graph, the simple iteration method is less efficient than the Newton Rhapsody Method.  For the function provided, the simple iteration method failed to converge. 

 function y = functionhw1(x)
 y = sin(x)-x;
CODE
%simple iterations function
function x = simpleIT(x1)
i=1;
x=[];
E=[];
eps=10^(-4);
x(i) = x1;
E(i) = 1;
while E(i) > eps
   x(i+1) = x(i) + functionhw1(x(i));
   E(i+1) = abs(x(i+1)-x(i));
   i=i+1;
end
%=======================================

%Newton Rhapshod method function
function x = NewtRhap(x1)
i=1;
x=[];
E=[];
eps=10^(-4);
x(i) = x1;
E(i) = 1;
while E(i) > eps
   y = (functionhw1(x(i)+0.01)-functionhw1(x(i)))/(0.01);
   x(i+1) = x(i) - (functionhw1(x(i)))/y;
   E(i+1) = abs(x(i+1)-x(i));
   i=i+1;
end
%=======================================

%To plot the converging 
clear all
close all
x = pi/4;
figure(1)
SI = simpleIT(x)';
plot(SI, 'k');
hold on
title('Comparison of Simple Iterations and Newton Rhapsody Method');
ylabel('x_i');
xlabel('time to convergence');
NR = NewtRhap(x)';
plot(NR, 'b');
2.  

OUTPUT
>> NewtRhap2(x)

The Value for K is

    0.5001

ans =

    0.1000

   -0.5563

   -0.5291

   -0.5148

   -0.5075

   -0.5038

   -0.5019

   -0.5009

   -0.5005

   -0.5002

   -0.5001

   -0.5001
Since K = 0.5001   (  K =(m-1)/m  ( m = 2

I had some difficulty using the slope approximation for the derivative in this problem.   I had to write a new function that was the derivative of f(x).  

[image: image2.emf]
CODE
%Function
function y = functionhw5_2(x)
y=x^5-4.5*x^4 + 4.55*x^3 + 2.675*x^2 -3.3*x - 1.4375;
%derivative
function y = functionhw5_prim2(x)
y = 5*x^4 - 4.5*4*x^3 + 4.55*3*x^2 + 2.675*2*x -3.3;
%Newton Rhapshod method function
function x = NewtRhap2(x1)
i=1;
x=[];
E=[];
eps=10^(-4);
x(i) = x1;
E(i) = 1;
while E(i) > eps
   %y = (functionhw5_2(x(i)+0.001)-functionhw5_2(x(i)))/(0.001);
   %x(i+1) = x(i) - (functionhw5_2(x(i)))/y;
   %TOOK THIS OUT code was not converging

   x(i+1) = x(i) - (functionhw5_2(x(i))/functionhw5_prim2(x(i)));
   E(i+1) = abs(x(i+1)-x(i));
   i=i+1;
end

x=x';
E=E';
K=[];
m=[];
for i=1:(length(E)-1)
    K=[K;E(i+1)/E(i)];
end
disp('The Value for K is');
disp(K(length(K)));
