Lecture_Template

30 Mart 2020 Pazartesi

4.6 Applied Optimization

Solving Applied Optimization Problems

1. Read the problem. Read the problem until you understand it. What is given?
What is the unknown quantity to be optimized?

2. Draw a picture. Label any part that may be important to the problem.

3. Introduce variables. List every relation in the picture and in the problem as an
equation or algebraic expression, and identify the unknown variable.

4. Write an equation for the unknown quantity. If you can, express the unknown
as a function of a single variable or in two equations in two unknowns. This
may require considerable manipulation.

5. Test the critical points and endpoints in the domain of the unknown. Use what
you know about the shape of the function’s graph. Use the first and second de-
rivatives to identify and classify the function’s critical points.

Ex: Ffind the maximum area of ar
—  lIzoscales ‘riangie which has perirmeter 10,

Ex: Determine the area of the largest rectangle
- [N . - = 1 s el - PP
that can ba nscribed in a chicle of radies 4

(x.7)

Ix

S
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Ex: Setermine the area of the largest rectangle
[N . - .= 1 s el = oy
that can ba nscribed in a chicle of radies 4

(x.7)

E X% For 0 <t < 1, let A(t) denote the area of the triangle bonnded by the 2-axis, the y-axis and
the tangent line to the curve y = Inx at (£, Int). Find the maximum value of A(f).
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4.6 Newton's Method

Canyou find roots of 102~ Fx* =B x+1 = Sax ?

You can not in general, but you can find it approximately.

Newton’'s Method 1
1. Guess a first approximation to a solution of the equation f(x) = 0. A graph of
¥ = flx) may help.
2. Use the first approximation to get a second, the second to get a third, and so
on, using the formula
flxy) .
Xptl = Xy — 5 s if f'(x,) # 0. 1
g Ty i) M
(-\’zsf(-\'z))
Root \
sought
N\
| < " | > X
0 X3 X X X
‘\ Fourth  Third Second First
y =f(x) APPROXIMATIONS

Point: (x,, f(x,))

Slope: f'(x,,)

Tangent line equation:

y - f (.\'") = f ’(.r,,)(x - .\’")
(s S(x)) Tangent line
(graph of
linearization
of fatx,)
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fx : SJQ,J»} ..,'.lL x=-1 e-sl:,ka.le He sdobran “’j +2-1=0

_E_X_:Ux Newken’s wﬂ\cJ 1o J,(\J ﬁ cocreck bo pour Jecimals.

EX: Use Newton's method to find an approximate solution of In (x) =8 - x. Start with x5 =10 and find x,.

—
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Ax?  besecton o) g=2Cnel) and

Ex:  For each initial approximation, determine graphically what
happens if Newton’s method is used for the function whose
graph is shown.

(a) x, =0 (b) x, =1 (c) x, =3
(d)x, =4 (e) ;=5
VA
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4.8 Antiderivatives

DEFINITION A function F' is an antiderivative of f on an interval / if
F'(x) = f(x) forallxin /.

ExiWhok 7s andideivedive %0 3,{?

THEOREM 8  If Fis an antiderivative of f on an interval /, then the most general
antiderivative of f on /is

F(x) + C

where C is an arbitrary constant.

QJ /(n)-_—_ Cas2x
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EX: 0&[7:.)_—, 5 + L

- 3

x

Q_‘. }(’)L) = —Se_c,z %‘_

Ex: q:mJ )’fu- Ju(\LL”m uu‘ur\ cAmTVQ‘\\'e A,/(%)=€,21 wohose
;ka paszes H\m\ﬁk He pornd (o, 3{)
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TABLE 4.2 Antiderivative formulas, k a nonzero constant

Function General antiderivative Function General antiderivative
1. " ;f'“+f, n#—1 8 & le““+c
n+1 k
2 sin kx —%cmkx +C 9.1 Inlx] +C x#0
1 . | 1 . 4
3. cos kx —sinky + C 10, — —gin kv + C
k V1 — o2 k
1 1 1
2 1 0 L
4. sec” kx kta.nkx+C 11'1+k2r’ 3 tan kx+ C
1 |
5. csc? ky —~cotkr + C 12, ———— sec™ kv + C kx> |
aoNVER — 1
6. sechkrtankx  Lseckr+ C 13. L Vm s ca=0a=1
k kIna
7. csc kv cot kx —%csckx+ C

TABLE 4.3 Antiderivative linearity rules

Function (zeneral antiderivative
1. Constant Multiple Rule: kfix) kFix) + C, kaconstant
2. Sum or Difference Rule: flx) £ glx) Fix) £ Gix) + C
EXAMPLE 4 Find the general antiderivative of
3 + sin 2x.

fw = =
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Indefinite Integrals

DEFINITION The collection of all antiderivatives of f is called the indefinite
integral of f with respect to x, and 1s denoted by

f fix) dx.

The symbol f 15 an integral sign. The function f 1s the integrand of the inte-
gral, and x is the variable of integration.

EXAMPLE 6 Evaluate

f{rz—h'+ 5) dx.
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