1. A function tahle is given by

i fix)
0.3 2.50
0 3.25
0.5 450

a} Taylor series around 0 is given by
fihy= F(O) + h F{O} + (h2) (01 + (B Y60 + ...

Based on this, write expressions for fi-3h) and f(5h).
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b} Derive the best approximation to calculate (0 with data given above,

_TE',L -f,[.llu'---r"‘--'-"iE f—F {'ﬁ?’m L He GnJider ﬁ: Pl [ﬁuﬁ :

[']—-}qefﬂﬂ-} ,?{n ﬂlzf‘?n‘]_{, ﬂn}f(n __a.ﬂ?.?g’?a} }

(1)~ f_[g .5) = $e) +o. 5}’&} " if j'(nj* ol 21 g‘l‘/ﬁ‘
o.06 Flo} -0 Jif{-), H”f lra;-

005 k()= 0.3 x(B => u-flﬁff—ﬂ—i)w,aﬁf—fnﬁ}
- }" ["‘ﬂ 15 J-o®D 4009 F0.5) 4016 F0) - ”"5 OE%JJ

¢l What is the error term for your approximation?
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dy Caleulate {0y by the formula you derived.
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2. a)Calculate 1= I e dx by using the composite Midpoint rule for 4 subintervals,
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by Find the ermor of the method and the round off error in finding the above integral.
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¢) How many subintervals are necessary 5o that the error for integral in question a) 1s at
mast 1077 (consider only the error of ihe method, and not the round off error).
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d) Let the round off error be 107, For what value of subinterval size k in integral in
question &} are round ofl emmor and the ermor of the methed approximately egqual?
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3. Use Heun's method with k=01, to approximate the solution of the fellowing initial-
value problem:

y=o{1-1)F 4 v, y(2)=3, 25122 3,

Wi = Wi + hifit,wi) + 3 1t + 23, wi + 2h [L,wi 304,
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4. Consider the following system of linear equations:

B.BEE x + 3333353y + 15002z = 3200012

3007 x4+ 2008 y +0.005 2

= 2T753.001]

L0012 % 4 2013 v + 20, 425 ¢ = 2043, 403,

With rounding-off after third significant digit {rounf ofl the coefficients of the systern and
all intermediate results), solve the system vsing Gavssian elimination with the scale

column pivoling.
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5. Congider the following system of linear cquations:

1x; + 2% -%x5=7
A4+ 8xy=10
XK= Tz + Sy = -1

a) Write down the correspending systemn of equation that will converge, and state the

reason why it will converge.
by Apply Jacobi's algorithm on your equivalent system, beginning with initial solution
{0,0,0%, until tolerance 107 is achieved, or unti]l maximum of 4 iterations.
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¢} Find a bound for the absolute eror [Ix" - & L. where x is the exact solution of the
system, without linding the exact value of x.
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