Solution to Homework 4

Task. Linearize the expression from Problem 2 around the intervals’ midpoints.
Use the linearized expression to find the approximate value of the range of
the original function, both with the actual derivative and with the result of
numerical differentiation.

Solution: preliminary computations. The midpoint of the interval [0, 6] is

the point 7 = # = 3, the midpoint of the interval [—1, 6] is

(=1 +6

To = 9 = 2.5.

For these values, we get

T=f@1,T2) = (2—F1) (4+T2) = (2—3)- (4+25) = (=1)- 6.5 = —6.5.

6-—0
The half-width of the first interval is equal to A; = —5 = 3, the half-width
6— (-1
of the second interval is equal to Ay = # =3.5.
Case when we consider the actual derivatives. Here,
of . - -
Cc1 = 873{'1(%17332) = —4— To = —4 — 25 = 76.5,
and
4 (Z1,@2)=2—-07=2-3 1

Co = —— s = —_ = —_ = — 1.

2 B 1, T2 1
Thus,

A=ler|- Ay +ea] - Ay =65-3+1-3.5=19.5+3.5=23.
Thus, the estimated range is

[F— A G+ A] = [-6.5—23,—6.5 4 23] = [~29.5,16.5].

Case when we consider numerical differentiation. In this case,

A=f(m1+ A7) =yl +[f(T1,T2 + Ag) — g =



|£(6,2.5) — (—=6.5)] + |f(3,6) — (—6.5)|.

Here,
f(6,25)=(2-6)-(44+2.5)=(—4)-6.5=-26
and
f3,6)=(12-3)-(44+6)=(-1)-10 = -10.
Thus,

A=]-26+6.5/+|—10+6.5 =19.5+ 3.5 = 23.

So, the estimated range is

[ — A+ A] = [<6.5 — 23, 6.5 + 23] = [-29.5, 16.5].



