
Lecture 12:          Power Method, Inverse Power Method, Shifted Power Method 
                                                                                                                  (22‐Aug‐2012) 

 
 



 
 
>> A = [2 -1 0 0; -1 4 -1 0; 0 -1 4 -1; 0 0 -1 2]; y1 = [2; -1; 0; 0]; x1 = (1/2)*y1 
x1 = 
   1.00000000000000 
  -0.50000000000000 
                  0 
                  0 



 
>> y2=A*x1 
y2 = 
   2.50000000000000 
  -3.00000000000000 
   0.50000000000000 
                  0 
 
>> x2 = (1/3.0)*y2 
x2 = 
   0.83333333333333 
  -1.00000000000000 
   0.16666666666667 
                  0 
 
>> y3=A*x2 
y3 = 
   2.66666666666667 
  -5.00000000000000 
   1.66666666666667 
  -0.16666666666667 
 
>> x3 = (1/5)*y3 
x3 = 
   0.53333333333333 
  -1.00000000000000 
   0.33333333333333 
  -0.03333333333333 
 
>> y4=A*x3 
y4 = 
   2.06666666666667 
  -4.86666666666667 
   2.36666666666667 
  -0.40000000000000 
 
>> x4 = (1/4.86666666666667)*y4 
x4 = 
   0.42465753424658 
  -1.00000000000000 
   0.48630136986301 
  -0.08219178082192 
 
>> y5=A*x4 
y5 = 
   1.84931506849315 



  -4.91095890410959 
   3.02739726027397 
  -0.65068493150685 
 
>> x5 = (1/4.91095890410959)*y5 
x5 = 
   0.37656903765690 
  -1.00000000000000 
   0.61645746164575 
  -0.13249651324965 
 
>> y6=A*x5 
y6 = 
   1.75313807531381 
  -4.99302649930265 
   3.59832635983263 
  -0.88145048814505 
 
>> x6 = (1/4.99302649930265)*y6 
x6 = 
   0.35111731843575 
  -1.00000000000000 
   0.72067039106145 
  -0.17653631284916 
 
>> y7=A*x6 
y7 = 
   1.70223463687151 
  -5.07178770949720 
   4.05921787709497 
  -1.07374301675978 
 
>> x7 = (1/5.07178770949720)*y7 
x7 = 
   0.33562813240073 
  -1.00000000000000 
   0.80035248113675 
  -0.21170898276147 
 
>> y8=A*x7 
y8 = 
   1.67125626480146 
  -5.13598061353748 
   4.41311890730848 
  -1.22377044665969 
 



>> x8 = (1/5.13598061353748)*y8 
x8 = 
   0.32540159135265 
  -1.00000000000000 
   0.85925536706200 
  -0.23827396143865 
 
>> y9=A*x8 
y9 = 
   1.65080318270530 
  -5.18465695841465 
   4.67529542968666 
  -1.33580328993931 
 
>> x9 = (1/5.18465695841465)*y9 
x9 = 
   0.31840162154336 
  -1.00000000000000 
   0.90175598254359 
  -0.25764545285321 
 
>> y10=A*x9 
y10 = 
   1.63680324308673 
  -5.22015760408696 
   4.86466938302758 
  -1.41704688825002 
 
>> x10 = (1/5.22015760408696)*y10 
x10 = 
   0.31355437272722 
  -1.00000000000000 
   0.93190086429937 
  -0.27145672520320 
 
>> y11=A*x10 
y11 = 
   1.62710874545444 
  -5.24545523702659 
   4.99906018240068 
  -1.47481431470577 
 
>> x11 = (1/5.24545523702659)*y11 
x11 = 
   0.31019400069779 
  -1.00000000000000 



   0.95302694551911 
  -0.28116040420960 
 
>> y12=A*x11 
y12 = 
   1.62038800139558 
  -5.26322094621690 
   5.09326818628605 
  -1.51534775393832 
 
>> x12 = (1/5.26322094621690)*y12 
x12 = 
   0.30787003204953 
  -1.00000000000000 
   0.96770936244791 
  -0.28791262411804 
 
>> y13=A*x12 
y13 = 
   1.61574006409907 
  -5.27557939449745 
   5.15875007390968 
  -1.54353461068398 
 
>> x13 = (1/5.27557939449745)*y13 
x13 = 
   0.30626779416576 
  -1.00000000000000 
   0.97785469389208 
  -0.29258105987258 
 
>> y14=A*x13 
y14 = 
   1.61253558833152 
  -5.28412248805784 
   5.20399983544090 
  -1.56301681363723 
 
>> x14 = (1/5.28412248805784)*y14 
x14 = 
   0.30516620157384 
  -1.00000000000000 
   0.98483709399280 
  -0.29579496258265 
 
>> y15=A*x14 



y15 = 
   1.61033240314768 
  -5.29000329556664 
   5.23514333855387 
  -1.57642701915811 
 
>> x15 = (1/5.29000329556664)*y15 
x15 = 
   0.30441047257896 
  -1.00000000000000 
   0.98962950418977 
  -0.29800114122410 
 
>> y16=A*x15 
y16 = 
   1.60882094515791 
  -5.29403997676873 
   5.25651915798318 
  -1.58563178663797 
 
>> x16 = (1/5.29403997676873)*y16 
x16 = 
   0.30389285918084 
  -1.00000000000000 
   0.99291263025021 
  -0.29951262053102 
 
>> y17=A*x16 
y17 = 
   1.60778571836168 
  -5.29680548943105 
   5.27116314153185 
  -1.59193787131224 
 
>> x17 = (1/5.29680548943105)*y17 
x17 = 
   0.30353875020893 
  -1.00000000000000 
   0.99515890323887 
  -0.30054678701884 
 
>> y18=A*x17 
y18 = 
   1.60707750041785 
  -5.29869765344780 
   5.28118239997433 



  -1.59625247727655 
 
>> x18 = (1/5.29869765344780)*y18 
x18 = 
   0.30329669770309 
  -1.00000000000000 
   0.99669442292823 
  -0.30125373849891 
 
>> y19=A*x18 
y19 = 
   1.60659339540619 
  -5.29999112063132 
   5.28803143021183 
  -1.59920189992605 
 
>> x19 = (1/5.29999112063132)*y19 
x19= 
   0.30313133717379 
  -1.00000000000000 
   0.99774345085732 
  -0.30173671304860 
 
>> y20=A*x19 
y20 = 
   1.60626267434758 
  -5.30087478803111 
   5.29271051647787 
  -1.60121687695451 
 
>> x20 = (1/5.30087478803111)*y20 
x20 = 
   0.30301841461609 
  -1.00000000000000 
   0.99845982561752 
  -0.30206653448407 
 
>> y21=A*x20 
y21 = 
   1.60603682923218 
  -5.30147824023361 
   5.29590583695416 
  -1.60259289458565 
 
>> x21 = (1/5.30147824023361)*y21 
x21 = 



   0.30294132248695 
  -1.00000000000000 
   0.99894889632157 
  -0.30229170468406 
 
>> y22=A*x21 
y22 = 
   1.60588264497391 
  -5.30189021880852 
   5.29808728997032 
  -1.60353230568968 
 
>> x22 = (1/5.30189021880852)*y22 
x22 = 
   0.30288870170812 
  -1.00000000000000 
   0.99928272207057 
  -0.30244539956733 
 
>> abs((5.30189021880852-5.30147824023361)/5.30147824023361) 
ans = 
    7.771013220108145e-005 
(This is greater than the criteria of ε ≤ 1×10-5. So continue the iteration) 
 
>> y23=A*x22 
y23 = 
   1.60577740341624 
  -5.30217142377869 
   5.29957628784962 
  -1.60417352120524 
 
>> x23 = (1/5.30217142377869)*y23 
x23 = 
   0.30285278899411 
  -1.00000000000000 
   0.99951055223952 
  -0.30255029364215 
 
>> y24=A*x23 
y24 = 
   1.60570557798822 
  -5.30236334123363 
   5.30059250260021 
  -1.60461113952381 
 
>> x24 = (1/5.30236334123363)*y24 



x24 = 
   0.30282828140077 
  -1.00000000000000 
   0.99966602842554 
  -0.30262187561641 
 
>> abs((5.30236334123363-5.30217142377869)/5.30217142377869) 
ans = 
    3.619601095502531e-005 
(This is again greater than the criteria of ε ≤ 1×10-5. So continue the iteration) 
 
>> y25=A*x24 
y25 = 
   1.60565656280154 
  -5.30249430982631 
   5.30128598931858 
  -1.60490977965836 
 
>> x25 = (1/5.30249430982631)*y25 
x25 = 
   0.30281155791644 
  -1.00000000000000 
   0.99977212224340 
  -0.30267072171756 
 
>> y26=A*x25 
y26 = 
   1.60562311583287 
  -5.30258368015983 
   5.30175921069114 
  -1.60511356567851 
 
>> x26 = (1/5.30258368015983)*y26 
x26 = 
   0.30280014662295 
  -1.00000000000000 
   0.99984451551952 
  -0.30270405192929 
 
>> y27=A*x26 
y27 = 
   1.60560029324590 
  -5.30264466214248 
   5.30208211400738 
  -1.60525261937810 
 



>> x27 = (1/5.30264466214248)*y27 
x27 = 
   0.30279236033085 
  -1.00000000000000 
   0.99989391177970 
  -0.30272679420490 
 
>> y28=A*x27 
y28 = 
   1.60558472066170 
  -5.30268627211055 
   5.30230244132369 
  -1.60534750018949 
 
>> x28 = (1/5.30268627211055)*y28 
x28 = 
   0.30278704759628 
  -1.00000000000000 
   0.99992761578431 
  -0.30274231169074 
 
>> abs((5.30268627211055-5.30264466214248)/5.30264466214248) 
ans = 
    7.847021763765108e-006   ≤    1×10-5. 
 

The solution is converged. The dominant eigen value is = 5.30269.  

The corresponding Eigen vector is: 

   0.30279 

  ‐1.00000 

   0.99993 

  ‐0.30274 

 

 
 
 
 
 



 



 
 



 
 
 
 


