AMSC/CMSC 460 Quiz3 , Fall 2001

s(z) = (z—2P+2(z—-2)+1 ifx <2
Tl =22 4+622—-10z+5 ifx>2

Is s a cubic spline? Justify your answer.

Answer: We need to verify that s has degree at most 3 (obvious) and that
s, §', and s are continous. It is obvious that they are continuous everywhere
except at x = 2, so we check there.

s'(z) = si(z) =3(x—2)*+2 ifr<2
| sh(z) = =322+ 122 — 10 ifx > 2

§'(z) = s{(z) =6(zx—2) ifz<2
| sh(z)=—-62+12 ifx>2
Then we can see that s1(2) = s9(2) = 1, s1(2) = s45(2) = 2, and s{(2) =
"

s5(2) = 0, so s is a cubic spline. (Also note that s} # s}, so s is truly a
spline, not just a cubic polynomial.)

2. (10) (P3.1.1) Modify the Locate function so that it tries ¢ = g + 1 and
i = g — 1 before resorting to binary search. (Take care to guard against
subscript out-of-range.)

function i = Locate(x,z,g)
% i = Locate(x,z,g)
% Locates z in a partition x.
h
% x is column n-vector with x(1) < x(2) <...<x(n) and
% z is a scalar with x(1) <= z <= x(n).
% g is an optional 3rd argument that satisfies 1 <= g <= n-1.
h
% 1 is an integer such that x(i) <= z <= x(i+1).
h Before the general search for i begins, the value i=g is tried.
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if nargin==
% Try the initial guess.



if (x(g)<=z) & (z<=x(g+1))
i=g;
return
end
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if (g>1)
if (x(g-1)<= z) & (z <= x(g))
i=g-1;
return
end
end
if (g < length(x)-1)
if (x(g+1)<= z) & (z <= x(g+2))
i=g+1;
return
end
end
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end
n = length(x);
if z==x(n)
i=n-1;
else 7 Binary Search
Left = 1;
Right = n;
while Right > Left+1 % x(Left) <= z <= x(Right)
mid = floor((Left+Right)/2);
if z < x(mid)

Right = mid;
else
Left = mid;
end
end
i = Left;
end



