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nder2(ff,xx)
func
¨("f",x) find best f'(x) at x with central-difference formula
¨6jun00 dburkett@infinet.com

local ff1,ff2,k,x,d1,d2,d3,h

¨Build function expressions
ff&"(xx+h)"»ff1
ff&"(xx-h)"»ff2

¨Find first two estimates
.01»h
(expr(ff1)-expr(ff2))/.02»d1
.001»h
(expr(ff1)-expr(ff2))/.002»d2

¨Loop to find best estimate
for k,4,14
 10^ªk»h
 (expr(ff1)-expr(ff2))/(2*h)»d3
 if abs(d3-d2)>abs(d2-d1) then
  return d2
 else
  d2»d1
  d3»d2
 endif
endfor

¨Best not found; return last estimate
return d3

Endfunc
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nder1(ff,xx,hh)
func
¨("f",x,"auto" or h), return {f'(x),err}
¨Based on Ridders' algorithm
¨6jun00/dburkett@infinet.com

local con,con2,big,ntab,safe,i,j,err,errt,fac,amat,dest,fphh,fmhh,ffun,h1,d3

¨ Initialize constants
1.4»con
con*con»con2
1–900»big
10»ntab
2»safe
newmat(ntab,ntab)»amat

¨ Build function strings
ff&"(xx+hh)"»fphh
ff&"(xx-hh)"»fmhh
ff&"(xx)"»ffun

¨ Find starting hh if hh="auto"
if hh="auto" then
 if xx=0 then: .01»h1
 else: xx/1000»h1
 endif
 expr(ff&"(xx+h1)")-2*expr(ffun)+expr(ff&"(xx-h1)")»d3

 if d3=0: .01»d3
 (§(abs(expr(ffun)/(d3/(h1^2)))))/10»hh
 if hh=0: .01»hh

endif

¨Initialize for solution loop
(expr(fphh)-expr(fmhh))/(2*hh)»amat[1,1]
big»err

¨Loop to estimate derivative
for i,2,ntab
 hh/con»hh
 (expr(fphh)-expr(fmhh))/(2*hh)»amat[1,i]

 con2»fac

 for j,2,i
  (amat[j-1,i]*fac-amat[j-1,i-1])/(fac-1)»amat[j,i]
  con2*fac»fac
  max(abs(amat[j,i]-amat[j-1,i]),abs(amat[j,i]-amat[j-1,i-1]))»errt
  if errtœerr then
   errt»err
   amat[j,i]»dest
  endif
  
 endfor
 if abs(amat[i,i]-amat[i-1,i-1])�safe*err:exit 
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endfor

return {dest,err}

endfunc
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nder1(fname,x,h)
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nder1("tan",1,"auto")
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nder1("tan",1,.1)
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nder1(f,x,h)[1]
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nder1("tan",1.5707,1E-5) = {1.07771965667E8, 1.62341}
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nderui()
Prgm
¨ User interface for nder1()
¨ 3jan00/dburkett@infinet.com
¨ Result also saved in nderout
local fn1,xx,steps,smode,reslist,ssz

1»xx
.1»steps

lbl lp

string(xx)»xx
string(steps)»steps
dialog
title "NDER1 INPUT"
request "Function name",fn1
request "Eval point",xx
dropdown "Step size mode",{"auto","manual"},smode
request "Manual step size",steps
enddlog
if ok=0:return

expr(xx)»xx
expr(steps)»steps

when(smode=2,steps,"auto")»ssz

nder\nder1(fn1,xx,ssz)»reslist

reslist[1]»nderout

dialog
 title "NDER1 RESULTS"
 text "Input x: "&string(xx)
 text "dy/dx: "&string(reslist[1])
 text "Error est: "&string(reslist[2])
 text "(Derivative » nderout)"
enddlog
if ok=0:return
goto lp

EndPrgm
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nder1p(ff,xx,hh)
prgm
¨("f",x,h) return f'(x), h is step size or "auto"
¨6jun00/dburkett@infinet.com
¨program version of nder1()

1.4»con
con*con»con2
1–900»big
10»ntab
2»safe

ff&"(xx+hh)"»fphh
ff&"(xx-hh)"»fmhh
ff&"(xx)"»ffun

if hh="auto" then
 if xx=0 then: .01»h1
 else: xx/1000»h1
 endif
 expr(ff&"(xx+h1)")-2*expr(ffun)+expr(ff&"(xx-h1)")»d3

 if d3=0: .01»d3

 (§(abs(expr(ffun)/(d3/(h1^2)))))/10»hh

 if hh=0: .01»hh

endif

clrio
disp "Starting interval hh: "&string(hh)

newmat(ntab,ntab)»amat
(expr(fphh)-expr(fmhh))/(2*hh)»amat[1,1]
big»err

for i,2,ntab
 hh/con»hh
 (expr(fphh)-expr(fmhh))/(2*hh)»amat[1,i]

3



 con2»fac

 for j,2,i
  (amat[j-1,i]*fac-amat[j-1,i-1])/(fac-1)»amat[j,i]
  con2*fac»fac
  max(abs(amat[j,i]-amat[j-1,i]),abs(amat[j,i]-amat[j-1,i-1]))»errt
  if errtœerr then
   errt»err
   amat[j,i]»dest
  endif
  
 endfor
 if abs(amat[i,i]-amat[i-1,i-1])�safe*err then
 disp "SAFE limit exit"
 exit
 endif

endfor

disp "dy/dx estimate: "&string(dest)
disp "error: "&string(err)
disp "amat[] column: "&string(i)
disp "fac: "&string(fac)
pause
disphome

endprgm
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