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6.5 The B-Splines: Basic Theory
7. Just let = tend to oo in Lemma 7, and use Lemma 4.

6.7 Taylor Series

6. (2/ym) [y e Pdt = (2/v/m) 5 SRZol(—%)"/Kdt
= (2/v/m) TRl(-1)F/K!] [y 13 dt = (2/v/7) T2o{l(—1)ka2+1]/[k!(2k + 1)]}.

14. f(z) = — [o11/t) o521 (—tk/R)dt = Y521 o (t*"1/k)dt] = 2, (z¥ /k?). By Ratio Test,
limy, oo |[z"+!/(n + 1)%]/[z"/n?]| = limp_.co |z[n/(n + 1)]?| = |z|. Thus, radius of convergence is 1 if
|z| < 1. f(—2) cannot be found by using the old series, since | — 2| > 1. Consider h(t) =1In(1 —¢t)/t.
Taylor series about —2 is h(t) = 332 o h®)(—2)(t + 2)* /K.
Thus, f(z) = — [5 [Tieo A% (—2)(¢+2)F/k!]dt and f(—2) = 32 o[h*) (—2)25+1]/[(k+1)K!]. £(0.001)
can be found using old series: f(0.001) = 0.00100 02501.

6.8 Best Approximation: Least-Squares Theory

6. One Gram matrix has elements a;; = fol rird dr = fol rtide = (1+i+ 7)1

7. If we start with the basis {v1,...,v,} and apply the Gram-Schmidt process, each new vector u; is
a linear combination of v1,...,v;. Hence uj = Y 7_; a;jvi. The coefficients a;; are zero for i > j.
Hence the matrix is upper triangular.

21. po=1,p1 =z —1/2, pp = 22 — £+ 1/6, p3 = z° — (23/2)x? + (318/30)z — (103/60).

22. po=1,p1 =1z — a1, po = 22 — (a1 + a2)z + (a1a2 — bo), p3 = =* — (a1 + aa + a3)z? + (a1a2 + aras +
asag — by — bg):ﬂ — (a1b3 + agby — a1a2a3).



