18.330 Handout on Bairstow’s Method
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Program PWILK6 ‘Results from the given program:
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N=6 coefs = 1.0 -21.0 175.0 -735.0 1624.0 <1764.0 720.0
iter = 1 r, s =  3.000000000000  2.000000000000
Gives roots of 6-th degree "Wilkinson" P(x) = (x-1)(x-2)...(x-6) , iter = 2 o= 7 063897763578 4269201277955
via successive quadratic Bairstow factors of type (x“ - rx - s) , fter = 3 ross 7.041751841148 - 109268869153
starting from the deliberately crummy initial guess 1r-3, s-2 . iter = 4 r, 8=  7.026514028303  -2.925256150611
iter = 5 r, 8 =  7.015600777514  ~4.658564051120
iter = 6 r, 8=  7.007389789965  ~5.593990466494
fter = 7 r, 8 =  7.001864579791  -5.945367427954
implicit double precision (a-h,o0-z) fter = 8 r,s=  7.000089771537 -5.998802266628
i iter= 9 r, 8= 7.000000112944  -5.999999414752
dimension a(9), b(9), c(9) iter = 10 r, s =  7.000000000000  -6.000000000000
data a / 0,0,1,-21,175,-735,1624,-1764,720 / No=4 coefs = 1.0 -14.0  71.0 -154.0 120.0
data b / 9%0 / , .
* fter = 1 r,o8= 000000000000  -6.00000000000
data ¢ / 9%0 / iter = 2 r, s =  7-000000000000  -8.400000000000
iter = 3 r, 8=  7.000000000000 -9.507692307692
r - 3.0d40 iter = & r, 8 = 7.000000000000 -9.918794607455
s = 2.0d0 iter = 5 r, s =  7.000000000000 -9.996950479611
fter = 6 r, 8= 7.000000000000 -9.999995364349
iter = 7 r, 8 =  7.000000000000 -9.999999999969
iter = 8 r, s =  7.000000000000 -10.000000000000
do 49 N-6,2,-2
write (*,13) N, (a(k), k=3,N+3) N=2 coefs = 1.0 -7.0 12.0
format (// ' N =', 12, 5x, ‘coefs =', 7£8.1) iter = 1 r, 8=  7.000000000000  -10,000000000000
write (*,%) iter = 2 r,s= 7.000000000000 - 12.000600000000
do 29 iter=1,99
Resul rom start stead - - :
write (*,15) iter, r, s
format (5x, ‘iter =', 13, 5x, 'r, s =', 2f18.12)
N=6 coefs = 1.0 -21.0 175.0 -735.0 1624.0 -1764.0 720.0
do 19 k=3,N+3 ¢ fter = 1 r, s = 3.100000000000 -2.100000000000
b(k) = a(k) + r*b(k-1) + s*b(k-2) iter = 2 r, s =  2.983004300197  -1.980963049042
c(k) = b(k) + r*c(k-1) + s¥c(k-2 iter = 3 r, 8= 2.999734826043  -1.999620132474
( )i (k) (k-1) (k-2) iter = 4 r, 5= 3.000000006672  -1,999999937587
contlnue iter = 5 r, s =  3.000000000000 -2.000000000000
denom = c(N+1)*c(N+1l) - c(N)*c(N+2)
dr = (c(N) * b(N+3) - c(N+1)*b(N+2)) / denom N=4 coefs = 1.0 -18.0 119.0 -342.0 360.0
ds = (c(N+2)*b(N+2) - c(N+1)*b(N+3)) / denom fter = 1 r,s=  3.000000000000  -2.000000000000
r - r + dr iter = 2 r, s = 5.722955145119  -2.284960422164
s = s + ds iter = 3 r, 8= 11.692665787145  -3.556321606269
fter = 4 r,o8 = 9.969109468155  -2.383382721827
iter = 5 r, 8 9.461467149539  -9.819682145004
if (abs(dr).1t.1.0d-12.and.abs(ds).1t.1.0d-12) go to 31 fter = & r &= 9.224514700172 -14.172611695105
fter = 7 r, 8.5 9,107984074455 -16.441923974832
continue iter = 8 r, 8= 9.047948607802 -17.519511981082
iter = 9 r, 8=  9.015601179158 - 17.924687600759
iter = 10 r, 8=  9.001852936961 -17.998672506178
do 39 k-1,N+1 ~- Qter = 11 r.s = 9.000017646613 -18.000025958122
a(k) = b(k) Tter = 12 r, 8 =  9.000000000943 -18.000000002154
continue fter = 13 r, 8 =  9.000000000000 -18.000000000000
continue Ne2 coefs= 1.0 9.0 20.0
iter = 1 r, 8 =  9.000000000000 - 18.000000000000
end fter = 2 r, s =  9.000000000000 -20.000000000000



