Lecture 14: Spline Functions Continuation (02/18/2026)

Example 1: Checking for quadratic spline

-z, —1<x<0
flx) =
x2, 0<z<1
)
-1, —-1<x<0
f@) =
2z, O<z <1
\
=0
f(07) =0
lim f'(x) = =1, lim f'(z) =0
z—0~ z—0t

So f’ has a jump at x = 0 and the function is not continuous. So, f is not a quadratic

spline.
Example 2: Linear Spline Function
Find the linear spline function using the given points (0,1), (1, 3), (2, 2)
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Figure 5: Linear Spline
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3—1 2-3
mlz—:2 mQZ—:—l

1-0 2—-1
y—1=2r-0)—>y=22c+1

y—3=—-1(z—1)—y=—-x+4

14+2z, 0<z<1
fla) =

—x+4+4, 1<x<2

Example 3: Quadratic Spline Function

Find the quadratic spline function using the same points in (Example 2).
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Figure 6: Quadratic Spline
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Si(z) =a(z)? +bi(z) +¢c, 0<z<1
So(z) = ag(x)? +bo(x) + ¢y, 1< <2
a (02 +b6(0)+c;=1—¢ =1
ar(1)?+b(1)+c(l)=3—a;+b+1=3—=a +b =2
ag(1)? +by(1) +ca =3 = ag+by+co =3
a(2)? + ba(2) + o =2 — dag + 2by + cy = 2
2a1 + by = 2a9 + by
by =0
a1 +0=2—a =2
201 + by =4 = 2a3+ by =4 = by =4 —2ay
(4dag + 2by + ¢3) — (ag +ba + o) =2 —3 — 3ag + by = —1
3as + (4 — 2a9) = —1 = ay = —5
by =4—2(—5) = 14

a2+b2+02:3—>—5—1—14—1—02:3—)02:—6

222 41, 0<z<1
flz) =
—5x? +14r —6, 1<x<2
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