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Single variable equation

1. AFE 0l (Example)
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Find the temperature that yields a vapor pressure of 0.5 atm
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2. Bisection method




FUNCTION Bisect(xl,xu. ESHMeR. - femes)

test = fl = fr
IF test < O THEN

XU = Xr
ELSE IF test > 0 THEN
Xl = xr
fl = fr

END IF

END DO
Bisect = xr
END Bisect



3. Secant method/false Position Method

f — f
y ()P~ (R)

(X_ pl)
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y=0atx=pm

_ f(pl) (pl_ po)
f(pl)_ f(po)

P, =P

® Secant method

f(pn) (pn - pn—l)
f(pn)_ f(pn—l)

pn+1 = pn

® false Position method

The same with Secant method but keep Apn)*f(pn+1) < 0

Secant method

Ty =)

Method of False Position

y = fix)
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4. Newton’'s method (Newton—Raphson)

y= f(po)+ f'(po) (X_ po)

y=0at x= p
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Slope f'(p;) y = f(x)
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=
X

(Po: f(Po) cin s (pn)
Pn+1 = Pn (pw)
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5. Other methods

® F[ixed Point Iteration
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® Muller's Method

Secant method I 1 Xt =& HA 2 Xt

P(X)=a(x—X,)* +b(x—x,)+c
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® Newton—-Raphson 8= X&), 2 =
22| =37J/20] 0.5atm 0] &= 2&E +ol= E2 1
=855 E HlWotAIL.
Find the temperature that yields a vapor pressure of 0.5 atm using two different

methods including the Newton-Raphson and compare the convergence speed.
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log P (atm)=-— —4.65logT +19.732
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There can be many types of numerical error during running the code. Clarify the

reason for the error and suggest a way to avoid it.
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