CALCULUS
Intervals of increase/decrease
and intervals of concavity




DEFINITION: Let I be an interval.

A function f is called increasing on [ if
f(s) < f(t) whenever s,t € [ and s < t.
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DEFINITION: Let I be an interval.

A function f is called increasing on [ if
f(s) < f(t) whenever s,t € [ and s < t.
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DEFINITION: Let I be an interval.
A function f is called increasing on [ if

f(s) < f(t) whenever s,t € I and s < t.

e.qg.:
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Typical to make the interval
as large as possible. ..




DEFINITION: Let I be an interval.

A function f is called increasing on [ if

f(s) < f(t) whenever s,t € I and s < t.
N

“secant lines run uphill” (slopes > 0)
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DEFINITION: Let I be an interval.

A function f is called increasing on [ if
f(s) < f(t) whenever s,t € [ and s < t.

“secant lines run uphill” (slopes > 0)

A function f is called decreasing on [ if
f(s) > f(t) whenever s,t € I and s < t.
“secant lines run downhill” (slopes < 0)

(semi-increasing)
A function f is called nondecreasing on [ if

f(s) < f(t)  whenever s,tel and s<t.

“secant lines don’t run downhill” (slopes > 0)

(semi-decreasing)
A function f is called nonincreasing on [ if

f(s) > f(¢t) whenever s,t € I and s < t.
“secant lines don't run uphill” (slopes < 0)
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cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

A function f is called concave up on [ if
the secant line segment from (s, f(s)) to (u, f(u))
lies above the graph of f,
whenever s, u € 1.

e.qg.:

this is linear in t

(f(u))(t —s)+ (f(s))(u
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f(u), for t :— u £(t
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vVt € (s,u),

(f(w)(—s)+ (f(s))(u—1)

§5'4 U — S




cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

strictly,
convex)

A function f is called*concave up on [ if
Ve () (f(w)(@ —s) + (f(s))(u—1) S F(D)

u — S
whenever s, u € 1.

e.qg.:

(f(u))(t —s) + (f(s))(u—1t)

u— 8 »
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vVt € (s,u), st

(f(w)(@—s)+ (f(s))(u—1)
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cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

strictly,
convex)

A function f is called*concave up on [ if
the secant line segment from (s, f(s)) to (u, f(u))
lies above the graph of f,
whenever s, u € 1.

e.qg.:

65.4




cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

Stl’iCt\iy\(convex)

A function f is called*concave up on [ if
the secant line segment from (s, f(s)) to (u, f(u))
liesYabove the graph of f,
whenever s, u € 1.

e.qg.:
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cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

StlriCt\iy\(convex)

A function f is called*concave up on [ if
thesecant line segment from (s, f(s)) to (u, f(u))
open :
liesYabove the graph of f,
whenever s, u € 1.

e.qg.:
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Typical to make the interval

as large as possible. ..
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cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

Stl’iCt\iy\(convex)

A function f is called*concave up on [ if

thesecant line segment from (s, f(s)) to (u, f(u))
open :
liesYabove the graph of f,

whenever s, u € 1.

e.qg.:

FACT:
Say f diff. at all pts of I.

Then: :
f is concave up on I H :

£ !
the graph of f Typical to make the interval
, , as large as possible. ..
lies above all of its “tangents” 12

§5.4 on /1.




cf. §5.4, pp. 100—-101, DEFINITION: Let I be an interval.

StlriCt\iy\(convex)

A function f is called*concave up on [ if

thesecant line segment from (s, f(s)) to (u, f(u))
open :
liesYabove the graph of f,

whenever s, u € 1.

e.qg.:

FACT:
Say f diff. at all pts of I.

T hen:

f Is concave up on

i
the graph

lies above all of 4ts ‘‘tangents”

§5.4 on /|
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cf. §5.4, pp. 100-101, DEFINITION: Let I be an: interval.

strictly,
concave):
A function f is called*concave down on [ if

the,secant line segment from (s, f(s)) to (u, f(u))
open
lies'below the grap of f, '

whenever &, u

e.qg.:

FACT:
Say f diff. at all pts of I.

Then:
f is concave down on I H R

ifF 1
the graph of f

lies below all of its "“tangents 14
§5.4 on I.
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CC Up4 : dﬂ CC up TANGENT I_INE

SLOPES
negative
(G less negative

positive
more positive

. FTANGENT LINE
SLOPES
cc="“concave” ARE INCREASING
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cc="'"concave”
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