Limit
1. Basic Knowledge of Limit

1.1 the concept of limit
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1.4 Two important limits (74)
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1.5 Infinitesimal and infinite large
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1.6 Function limit and infinitesimal
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c) Apply squeeze theorem
1
limsin(=) (x"2 + 2x + 3)
x—0 X
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d) Apply infinitesimal

g n——(sinx + arctanx)
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2.2 Comparison of infinitesimal

If f(x) = Vx+ 2 — 2vx + 1 + /%, find constant c and k, such that when
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2.3 Limit of piece-wise function

In(1+x
( 2 ),x >0
f(x) =
®) Vi+x—v1l—x
,x <0.
X
2.4 limit with parameter function S

Let f(x) = rlll_{?o% (x = 0), find the expression of function f(x).
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2.5 Definition of Limit

y x—5 -3
xl—r>121x+2_T
\//27owc’ [x2le S ;
. J 7 / L2 l e
/% _-)- :: I - 7 - L Jd | A2
- S
,g4x_zag —=) 4% £ K Mfij A
> L 4 ¢4
l p—
YA e Wl =
xS
LW/(’ %@ 5


lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔

lei
铅笔


Function (1)
1. Basic Knowledge of Function
1.1 Basic concepts of function

Mapping, domain, co-domain, range, graph, formula,

Six types of elementary function
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1.2 Operation of functions and the domain of new function

1.3 Monotone; even and odd
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1.4 Continuity of a function (at a point, at an interval) =~ p At j’M %glm
w2 A

1.4.1 Concept of continuity (definition, left/right continuity) \7/5 2
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1.4.2 Computation of continuous function

1.4.3 Properties of continuous function at a closed interval Lﬁ - L7 /-]

(1) Boundary

(2) Absolute maxima and minima

(3) Intermediate value theorem
Ca. VJ C ela. b
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(4) Zero point theorem Ly <0 | & “)
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2. Example

2.1 Determine continuity of function

1

1—ex

f(x) = —l'X;tO
1+ ex
1. x=0

2.2 Compute the limit based on the continuity

(1) lim In(1+x) | /{/7\ (/\ 4

x—0 X 7&
o A A : ~\
Az e

@ ain 1
(2) Let function f(x)={x St x>0 continuous at x=0, find the
e*+p x=<0
0\70\
S = f/f& v P
o b
Aal A "6 G K70
>

constants of @ and f.
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2.3 Properties of continuous function at a closed interval

(1) Show equation In(1 + x) = x- 2* — 1 at least has one real root at the

interval (0,1). <(Y o = j (%)

(2) Show any real coefficient polynomial function p(x) = ax® + bx? +
. ——

cx + d at least has one real root. ?17( |7(>(1 3
[
i Ply= - <2
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Concept of Derivatives
1. Basic knowledge of concept of derivatives.

1.1 Definition of derivatives

As a limit and as a function
k) —
Fh= “pyo h »}
\ ) g()(“) | /Pft'd\ —

i —JCZJ//_/__
}r‘/f’)?(o X = D\#Dl)b\k

1.2 geometric interpretation and physical interpretation

Tangent line

I

Normal line
4, = 75 Ll
¢ 3[ An)
1.3 Left derivatives and right derivatives

j[‘_‘ (X = SH'{ o

not dedmc
1.4 Differentiable and continuity (o)
e X
A:‘-JF’H”M”W #0 R & /'S‘LG‘/
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|
2 Exampl t
xample \g/% \ J
2.1 Find derivatives by definition of derivatives ‘ |Z7L

A
(1) Let f(8) continuous at x=0, and 11m ) = 3, find ' (0) 4 UY)

o ,j‘md—ff("? B '?
§0 = /f% % ° 7 Nw %

—_—

S dv
_ S0 = “"*1 =40 X 0%
_\S— LO/») - Y \
=9
(2) Let () = o o find £ (). e
g\) L’}
g\ L\) — /(/\\IJ\ { WU\/" ')

o

2.2 Derivatives for piece-wise function

(e, x<1 :
Let f(x) = {1+lnx XS L Aind (D),

[ _
/E~L|) - ¢ = | | {y?/) - |
| o _
/34, L,) — N - )
2.2 Derivatives for absolute function

Let f(x) = 2x? + x|x|, determine whether the function f is differentiable

at the point x=0 or not.
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2.4 Find limit based on definition of derivatives W
—f(1— D)
Let f(x) is differentiable at x=1, and/(ﬁ);»él_ Find llmf(1+tan x)_ f(1-2tan x) U'WL
COI\‘P‘N WAL — sinx . C
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2.5 Determine parameter based on the differentiable of a functlon 1 7 & "Wy

-

ax, S 0 — -
Let f(x) = {b(le— x)xz x>0 differentiable at x=0, find \ >

b | 070 =77

al

2.6 Proof by definition of derivatives dl <9

V)
Let f(x) differentiable at x=0, and |f(x)| < |sin x|, prove |f'(®)| < 1.
HOVE LA = -

. %) - ) ” n )t
| $o) = g 4 ] ¢ g
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2.7 Geometric application of derivatives

Find the equation of the tangent line to the curve with equation y = e*
o — >

thatChroug?the point (0,0)
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Computation of Derivatives

1. Basic Knowledge
1.1 Differentiation formulas

(1) Basic formulas
- —  ~

NI

UV
(2) Four fundamental operations

thi\/\li vV T Vo
V) faph, AV

(3) Derivative of Inverse function
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(4) Derivative of compose function
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1.2 Higher deriv§tives

Definition and Leibniz formula
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2 Example (By excises 6.)

2.1 Use differentiation formulas

2.2 Derivatives of piece-wise function

2.3 Derivatives of absolute function

2.4 Derivatives of implicit function

2.6 Derivatives with log function | ST /\’(/"S7L
)
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2.7 Higher derivatives f{ @3 /
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Mean Value Theorem

1. Basic Knowledge

1.1 Rolle’s Theorem )
0 Pw  tab) o L 14 W

|
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etak)

1.2 Lagrange Mean Value Theorem

por =3 3( cls b
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Fovy = 4
<§ , 1.3 Cauchy’s Mean Value Theorem
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2. Example

2.1 Zero point of derivatives

>

1) Show that equation 4ax> + 3bx? + 2cx = a + b + ¢ at least has onejr q(pve

—_—
real root smaller than 1. (¢ Lo ) ,gléc) = 0
IYENNAN S A poX - rones

2) Exactly one real root. S\o> = &L‘)EZO,
5 (xr ) sho < %) 44?29
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2.2 Equation with intermediate value

&\
Let f(x) is continuous at [1,2], and it is differentiable at (1,2), and f(1)=1/2, _7{
f(2)=2. Show that there exists c € (1,2), such that f'(c) = L0}
/ C/)
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- C
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2.3 Equation with end points and intermediate value
Let f(x) is an odd function that differentiable everywhere, show that for
any b>0, there exist c € ( — b,b), such that f'(c) = f(b)
I r < C - (// )f))’
Flby —H-b) = fC )
_ [ re
,}\H,’— %Lw; _ >\4 ’f()
i / p— ~ A lo>
2.4 Inequality % L%)LO OC (c? oo Flar

For function f(x), we have-£{J<0at [0,c] and f(0)=0. Show that for any 5 (b

Vlc} Pl A _ 0
constants a,b satisfy O<a<b<a+b<c, we have f(a)+f(b)>f(a+b) L End 7 O
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2.5 Equation with two intermediate values

Let f(x) is continuous at [0,1], and it is differentiable at (0,1), and f(0)=0,

f(1)=1.

a) Show that there exists ¢ € (0,1), such thatf(c) =1 —c

b) Show that there exist k,1 € (0,1), such that f'(k)f'(I)=1 . et OV coil We heve
- ( =0 \gj L con w/
ﬁ> gCC-> \ ‘\’ f(ﬁ) Con L 1%) \,g j
_ ~) X D 5 — (o) =
Lex w5\ =)
- & ¢t 0 Loy &9
,\/
_ L=<
- 2 T \/;“//
[
2% o, kecz b &) e ——
! — | |—C
$'er KLQ LY _ —¢
- ~ _ Llw? —
0 Q/} - gC c) % — C
K « L glu/\> — % - £l C
- — B S =
, e =V R

—— -


wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔

wenjun
铅笔


Function (2)
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2. Example — A [ O .~ S~

2.1 Let f(x) second differentiable on [0,a], f(0)=0, f”(x)>0. Show that

when 0 < x < a, function 1) is increasing. 4> 7 O
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