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If f and g are concave down on 1, then f+g 1s concave down on [.

- f'(*ﬁ%”%m“ LIRS o [ E YT GBS concave ¢
Q:concave up +AVESRLI I ? A LT T)f‘—f-E

QP AT LR ? A:I’“ﬁpﬂ VAL TR E] B TR R -
pf:
" fand g' are decreases on [. .". (f+g)'=f'+g' are decreases on I.

Therefore f+g 1s concave down on L.

eg.l Sketch the graph of the function.

f(x)=3xN(5/3)-5x.
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i Fg:ﬁ’[pjgﬁ[ F'J% il %[”:’E”‘Eﬂ‘ mf‘ Iy iy | - critical point £'(x)=0 or
O > E’E'lgﬁ«{rf’(x) =0 or ') P& 7t

pf:
F(x)=5xM2/3)-5=0=>x7(2/3)=1=>Vx2=1=x=1]

'x)=(10/3)x7(1/- 3): =>f (0) doesn't exist.
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X x<-1 -1 =1<x<0 |0 O<x<1 1 x>1
f(x) + 0 - - - 0 +

'(x) - - - TETE | + +

£(x) RNV CRNUTIN) TSI 57 1

lim(x—=-20)f(x)=-°° and lim(x—=>0)f(x)=0c0 i i H| Ege kLN smooth
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eg.2 Sketch the graph of the function f(x)=x+cosx on [0,2 7 ]
pf:
f'(x)=1-sinx =0=>x=7/2

'X)=-cosx=0=>x=7w /2,37 /2

X Ox<m /2 Tl TlR<r<3m/2 3w /2 3m/2<x<2m
f'(x) + 0 + + +
f'(x) - 0 + 0 -

f(x) SIANL T2 BNl T2 SINL

f(0)=1 and {2 7 )=2 7 +1

Ex:P194(7.40.44.46) ~ P208(4.14.21)
F]:Let f:(a,b)>R be twice diff.
If £">0 on (a,b), then the graph of the function on y=f(x) lies above any of its

tangent lines.
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ChapterS Integration

§ 5.2 The definite integral of a continuous of function.

Question:How to compute area?

Answer: FEEFHUTHIRE > o0 f{ FIEH) o
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Let f:[a,b] =R be a function.
IR L » R 20 on [ab) #111- GG
Let the region between the graph of the function y=f(x) and the x-axis be (2

What's the area(€2) ?

PERTTEE S o SR S pR e o i - B L TR J*TVWWF*
fﬁj}@fﬁ%ﬂwﬁ”@' iﬁlw'ﬁw%@iﬁ R R (PRI PRI/
) 25 PSRRI ) | Wi - A o ALY kit - L) foes

IR A SIS *'HW HH Jﬁfﬁwu@(f’ FIEEREE =)

f' o ST R RFO L o ShI 2 B AR B RS U

FORRL A 2 AT R PR B TS PIRRERE « 25 1

N e S A AN L N A S B

A TR JF“ - SR AR U VU TR - G

Bk e] P%ﬁi“%‘dw*Fw%#i 63 BT -

QFERVAET 7 APl SV BaTe] -

Q: vElﬁ%F”fQ_ T fEEL ) E’J_Q JJE’J_

Q:A*1d- 55 5% n flat -] 1k ] E‘E:FZJ% [nn%![‘?A:rH—l



18 %“ Elmﬁiﬁ/ﬂql'[@ﬂl@ Igln%m‘eﬂgﬂi
5.2 The definite integral of a continous function GHIAEF{EY EAH57)
Upper sum and Lower sum (_FFE=~ #)

Q:37— {f] BHETRL 2 Axfa,x1]...[xi-1,b]
Def:

(D By a partition Pn of [a,b]

We mean a set of finite points in [a,b] such that Pn={a=x<x1<...<x:=b}
@ Let Axi=x-x.i=the length of i" subinterval [xi1,xi], V i=1,2,*n.
eg. Find a Ps for [0,1] and find its A X.i

pf: Let Ps={0<1/5<1/3<1/2<2/3<1}

ThenAxi=1/2, Ax=2/15, Axs=1/6...

Def:Let Mi=sup[x:1-xi]f(x) and m=inf[xi1-xi]f(x), Vi=1,2,...,n.
Then Mi Ax=57 1 ] b FEIFU 9B = A0 A > mi Ax=37 1 ] 6

O 5RO

Def:The number Ui(Pn)= Zn: MiAxi =(Mi A xi+HM2 A X2 +++ -+ Mo A Xn)
i=1

Is called the Pn-upper sum for f.

And the number L«(Pn)= Zn: miAxi =(m A xi+ m2Axe +++ Mo A Xn)
i=1

Is called the Pn-lower sum for f.

Q= A FFEp E » FE Y 2
AZSPPIRT AT P it o UdPn) BB f 9 n PALTS)
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e.g. The function f(x)=5-x"2 on[-1,3].

The partition P={-1,3/2,2,3} 1s a partition of [-1,3]
Q:% ff ek L~ flef partition ? A kL~ ]'Lﬁﬂl@%’!,ﬂ’%*}ﬂ@% ﬁ T f’,—l L3 e

Find L«(P) and U«(P).

pf:

Mi=f(0)=5, Ma=f(3/2)=(11/4), Ms=£(2)=1
Ui(P)=5-(5/2)+(11/4)- (1/2)+1-1=119/8
mi= {(3/2)=(11/4), m={(2)=1, ms= {(3)=-4

L(P)=(11/4)- (5/2)+ 1-(1/2)+ -4-1=27/8

Note:Lf(P)<Area(2)< Uf(P), VP.



