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y =a+ bx + cx?
y' =b+ 2cx
y'[0]=b

y'[0] = aa y[—h] + bb y[0] + cc y[h]

vy'[0] = b = aa y[—h] + bb y[0] + cc y[h]
= aa(a — bh + ch?®) + bb a + cc(a — bh + ch?)
=a(aa + bb + cc) + b h (cc — aa) + ch? (aa + cc)
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(aa+bb+cc)=0
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3-point FINITE DIFFERENCES y[x ] :=a +bx+ cx*2

first derivative

dey[x ] :=aay[-h] +bby[0] + ccy[h]

de=D[y[x], x]/.x->0

dey[0] -—de =0

Solve[{Coefficient[dcy[x] -dc, a] == 0,
Coefficient[dcy[x] -dc, b] == 0,
Coefficient[dey[x] -dc, ¢] == 0}, {aa, bb, cc}]

1 1
{{aa%——, bb - 0, cc%—}}
2h 2h

"

second derivative y[x ]:=a+bx+cx”2

a2c =D[y[x], {x, 2}] /. x> 0; | azey[o] - a2c = 0

d2cy[x ] :=aay[-h] +bby[0] + ccy[h]

Solve[{Coefficient[d2cy[x] - d2c, a] == 0,
Coefficient[d2cy[x] - d2¢, b] == 0,
Coefficient[d2cy[x] - d2c, c] == 0}, {aa, bb, cc}]

1 2 1
{{aaﬂ‘?, bbﬂ\—h—z, cc - F}}
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5-point FINITE DIFFERENCES

y[x]:=a +bx+ cx*2+dx*3+ex4;

de =D[y[x], x] /. x->0;
d2c =D[y[x], {x, 2}] /. x> 0;

dey[x ] :=aay[-2h] +bby[-h] +ccy[0] +ddy[h] +eey[2h];

d2cy[x ] :=aay[-2h] +bby[-h] +ccy[0] +ddy[h] +eey[2h];
Selve[{Coefficient[dcy[x] - dc, a] == 0,

Coefficient[dcy[x] -dc, b] == 0,

Coefficient[dcy[x] -dc, ¢] == 0,

Coefficient[dcy[x] -dc, d] == 0,
Coefficient[decy[x] -dc, e] == 0}, {aa, bb, cc, dd, ee}]

1 2 2 1
{{aaa—, bb—»-—, cc>50,dd—> —, eea——}}
12h 3h 3h 12h

Solve[{Coefficient[d2cy[x] - d2c, a] == 0,
Coefficient[d2cy[x] - d2c, b] == 0,

Coefficient[d2cy[x] - d2c, c] == O,
Coefficient[d2cy[x] -d2c, d] == 0,
Coefficient[d2cy[x] - d2c, e] == 0}, {aa, bb, cc, dd, ee}]

{{aaa i bbai cc = i ddai ee - e }}
12h%" 3hn?’ 2h?’ 3h?’ 12 h?
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