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A binary operation is a rule for combining two elements to produce another element.
The addition and multiplication of real numbers are binary operations defined on the

set of real numbers.

An upper bound of a subset S of the set of real numbers R is an element of R that
is greater than or equal to every element of S. A lower bound of a subset of S of the
set of real numbers R is an element of R that is less than or equal to every element
of S.

Let S be a subset of the set of real numbers R. The least upper bound of S is the least
element in R that is greater than or equal to each element of S, if such an element
exists. The greatest lower bound of S is the greatest element in R that is less than or
equal to each element of S, if such an element exists. Consequently, the least upper
bound and the greatest lower bound are also referred to as the supremum and the

infimum.

A set S of real numbers is called bounded from above if there exists some real number
m such that x < m for all x in S, that is, S is bounded above if there exists an upper
bound of S. Similarly, a set S of real numbers is called bounded from below if there
exists a lower bound of S. A set S is bounded if it has both upper and lower bounds.

Therefore, a set of real numbers is bounded if it is contained in a finite interval.

The least-upper-bound property (sometimes called completeness or supremum
property) is a fundamental property of the real number system. The least-upper-bound
property states that any non-empty set of real numbers that has an upper bound must
have a least upper bound in real numbers. Not every number system has the least-
upper-bound property. For example, the set Q of all rational numbers does not have

the property.

An interval is a set of real numbers that contains all real numbers lying between any
two numbers of the set. Real intervals play an important role in the theory of

integration, because they are the simplest sets whose ‘length’ is easy to define.

An open interval does not include its endpoints, and is indicated with parentheses. A
closed interval is an interval which includes all its limit points, and is denoted with
square brackets. A half-open interval includes only one of its endpoints, and is denoted

by mixing the notations for open and closed intervals.

If an interval is bounded, then it has a finite length. The length of unbounded intervals

is usually defined as oo, and the length of the empty interval is defined as 0.

The Cartesian product of two sets A and B, denoted A X B, is the set of all ordered

pairs (x, y) where z is in A and v is in B. In terms of set-theoretic notation, that
is Ax B={(z, y)|z€A and yEB}.

18
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The Cartesian product can be generalized to the ternary Cartesian product over 3 sets
A, B, C as the set AXBxC={(z, y, 2)|lx€A, y€B, and z&C}.

The intersection of two sets A and B, denoted by AN B, is the set of containing all
elements of A that also belong to B, or equivalently, all elements of B that also belong
to A. In terms of set-theoretic notation, that is ANB = {z|x€ A and xrB}. We say
that A and B are disjoint if A does not intersect B, that is, if ANB= &.

The union of two sets A and B, denoted by AU B, is the set of elements which are
in A, in B, or in both 4 and B. In symbols, AUB={z|xEA or xB}. If two sets

A and B are disjoint, then the union AU B is called a disjoint union.

Find the infimum and supremum of each of the following sets.

Prove that for each ¢€R and each #&N there exists a rational 7, such that
|a, —7,|<1/n.

Prove that if a set EC R has a finite infimum m and € is any positive number, then

there is a point ¢ E such that m+e>a > m.

A dyadic rational is a number of the form %/2" for some k&, n€ Z . Prove that if « and

b are real numbers and « < b, then there exists a dyadic rational ¢ such that ¢ < ¢ <b.
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A sequence is an enumerated collection of objects in which repetitions are allowed and
order matters. A sequence is formally defined as a function whose domain is an

interval of integers.

An infinite sequence is a function whose domain is N. A sequence f whose terms are
z, = f(n) will be denoted by {z,}. In this book, unless otherwise noted, a sequence
always refers to an infinite sequence.

A sequence has a limit L if the elements of the sequence become closer and closer to
the value L, and they become and remain arbitrarily close to L, meaning that given
a real number d greater than zero, all but a finite number of the elements of the
sequence have a distance from L less than 4.

We call L the limit of the sequence {q,}, if for each real number € > 0, there exists

a natural number N such that, for every natural number » > N, we have |a, —L|<e.

If {a,} is not a convergent sequence, then we say that {,] diverges, or alternatively

that the limit of {a,} does not exist.

If {a,) and {(b,} are convergent sequences, then {a,~+b5,} is also a convergent
sequence, and can be computed as follows:

lim (a, +b,)= lima, + lim b,,.

n—> o0 n—> 0 n—> 0o

If @, becomes arbitrarily large as » — oo, we write

lima, = .

n—> 0o

In this case we say that the sequence diverges to infinity.

If a sequence {a,} does not converge, and if {a,} does not tend to positive infinity

nor to negative infinity, then say that {,} oscillates.

The limit of a geometric sequence () converges if and only if —1<7r < 1.

Suppose that a function f is defined near @, not necessarily at a. If f(x) can be made
as close to L as desired, by making x close enough, but not equal, to «, then we say

that f converges to L as x approaches a.

We call L the limit of the function f as x approaches «, if for every real € > 0, there
exists a real 6> 0 such that for all real z in the domain of f, 0 < |x—al< & implies
that |f(z)—L|<e.

The limit of the function f as x approaches a from right is L if, for every € > 0, there
exists a 6> 0 such that |f(z)—L|<e whenever 0 < z—a < 6.

If  is a polynomial function and @ is a real number, then the limit of f(z) as x

approaches a coincides f(a), the value of f at a.
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A real number M is called an upper bound of a sequence {a,} if @, < M for all nEN.
If there exists an upper bound of a sequence {«,}, then {a,} is said to be bounded

above.

A sequence {a,} is said to be bounded below if and only if the set {a,|nEN} is
bounded below. {a,} is said to be bounded if and only if it is bounded both above and
below.

Show that every convergent sequence is bounded.

If a sequence {a,} is monotone and bounded, then {a,} converges to a finite limit.

By a subsequence of a sequence {a,}, we shall mean a sequence of the form {ank},

where each 7, €N and n; <n, <ng <--

If a sequence {a,} converges to L and if {a,} is a subsequence of {«,}, then {a, )

Ny

also converges to L.

Decide which of the following limits exist and which do not; prove that your answer

is correct.
Find the value of & for which the limit of f(x) as x — @ converges.
Use the monotone convergence theorem to prove that the sequence {a,}, defined

recursively as @¢; =1 and «a,,; =,/2+a, for all €N, converges.

+2 1 o
3 338% .

Suppose that [ is a closed interval and every term of a sequence {a,} belongs to I.

n
Use the precise definition of the limit to show that

Show that if {a,} converges to L, then L belongs to I.
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x"—2x+1 . r—1 .

= = ( — ) =lim(z—1)=0
r—1 z—1 r—>1 X 1 r—1

oty & 0=5+10]2& p=—10|ch
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7 4. G5 /7 e o] HYslo] ek s,

I8y f= 2R (1, 3]oflA] Aol

digsteol dE
F g S g7h 2= oA Aol
lim f(x) = f(c), limg(x)=g(c)

olnz, ool Sl Aol 2ste] thaol gHAH.

lim#kf(x) =klim f(x)=kf(c) (&, k= A=),

xr—cC xXr—C

y y=f(x)
A

i —
__¢ i

ol 1 3 X

lim {f(z)+g(x)}=1im f(z) +limg(x) = f(c)+g(c),

X —cC X —cC xr—C

lim{/(z)—g(x)}=1im f(z) —limg(x) = f(c)—g(c),

1i£n {f(x)g(x)}= (liinf(x))x <li£ng(x))=f(c‘>g(6),
lim f (z)

. flx) _ aoe _ f(e) _

M ) = limet) gl (& 9 =0

xr—cC

TEtA ok kf, g, fog, fg, f/9= BT x=colA A&olth

1. 5 W% 7% g7 o= cold A%olR ke FLE B o = colA] Aol

) il (Gl A ) |uiF 8l =g
@) fyg G) /g9 (&, g(c)=0)

| 4. A5t @ y = BE AL oA dAgolER, HE
fle)=a,z"+a,_ 2" '+ +axta, (a, ay,
olekm A BRI f= BE A% rolAl @l

E 5 o £, otk

f(x)
g(x)

ek gols SR n F2 19 ()l dstel g(x) # 091 B

hiz)=

it
i
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72t [—2, 1]olA f(z) = 2”olgka o ﬂ A A fe =22 W FHU 4& 21
r=0¢ o gk 02 7RIt lﬂi‘% QAP (=2, 1)oA &5 f= HHGE A L 2 =09
o Fkat 7o

S 297 (-2, 1]9)A

e

N

o if x=—2,
gla)=1 2 if —2<2<1,
=1 if z=1

EZD 2. 5 /7 9892 o, 6014 Q%olE, ri o] 77t [a, blolA whEA] Azt Ha
o]

[ 1.1
AEE HEE0| X - A HE|(extreme value theorem)gkal HET}

o= b Aol f(a) = f(6)D W, offl Z1HF} o] f(a)® f(b) ARol9] &
ofol gk kol Histed E*d y=ke A y=f(2)9] I TE Holk 3 oA it

et £ (@) £ (b) AFo]9] ele] gk kel hste] /() = kR A ¢7h BATZE (@ b)) Aol Sht
At

o= delshd o=t gt

3. &5 7 EATFRE a, blolA AZolL fla) = f(6)D W, fa)2} £(B) Aol Y]
o] gk kol diste,

Jlall= b
A A 7t EA7 (2, b)oll Hol= sl EAITE o] FE LR AZL Hal(ntermediate

value theorem)gtal HEr}

ARIZE AEIE ARESEe] gAY 29 EAVEES S8k dlE AL

B 6. A4 2°—2*—1=00] G (0, 2)°lA Holx shte] Ag 713G T BAk

fz)=2"—2*— 1081 shd fE= 29177t [0, 2]olA] ALolx

1
whehA ‘%”é*—.‘ IS*IZ*IZO% QA7 (0, 2)°] Ao shte] Adg 7prh

63
A%< g



24 FolA ABSte] 27 Hl g V2 23 ekt wigle Tk /2 4

4L EAtE #2471

H7| 6. ASlgt HEE ARG V27T ASA EAge Y3

f(z)=z"cl2ta HojH ¥ /1 R — RE st 139
Fl0)=0<2<4=f£(2)

2l A5 c7F 03 2 Afolof] AT ESE x> 02 W f(x) 7} 57102

2
Fle) =28 YEAPE F5 7t & St EA

oot L& 4 ¢ 29| Yol MZToleku F2 /29t Zo] Lhehiict.

Asge] A A Aol Ao Hele
% %
57| 7. ¥ f7F @972 [, b]olA Aol shAk

LR

WA A%Ee] Hef Ha el Astol, (o blolA £ ARG Hag

A e HRg #Sgke 44 M, mol2tal shAk

(M) 024 Hhts] Bas

g0l [a, b9 W f/] A< %

A2 (M, M]3 o] Zelztoz yepd & 9t}
OIAl m < MR S5 BZtsl] BX
¢7t a2}t b Atolof EX

fett.
< MEG AL £ QAL

= la, b]°1A 79 2] A

€ yvE 94E 7K, o] 99 Ya= A geth wEbA [o, b]olA 9]
oaraet B
W 77 BATZE o 6]01A Aol o] TN 5T

L= U i’ﬂJ— fla)=A, f(»)= Bakx 3} 289 F=
la, D]25E [A, B|29] dIgo|BE, AF:
fﬁl'[A B] — la, b]

7k &, 7 B 3RSl € (o b)eka B
f(c)=C=a 3.

z<la, b], ye[A, B], y=f(z)22 oFA. 225 O3
o] y&] gko] C # yolHA Coll I7Hd 29 32 z # colW
A cofl Tz a8BEE s ColA Agolth

64
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Aoty o H7]eh o] dsekae] B

ol [a, b]oIA £ Z]o]

SEER

MolBR, Fi (o, blolA A4
21 Aok, Shte] Bag 7

. 5k} < y < Mole}d A}o 2 A2l olsto] £(c) = Sl A
=, solck. 31 [a, b]oIA 7o) Szt
st} Hod -*r ek wetA [a, b] oA fol A<

Cm<y< MIA R
A ¥ [m, M]olct.

y=f(x




A4 f7F BUATRE [0, BN QA&olm, o] FrlolN £qaSHe A9ONE sRFAE o) 4

Tl RS I = o e N Ol el e 7 Aot = Stk (4L Bl oA

7
Agolch. o] HelS Aasro| At Mgty R

21 H2| 4= DU [0, b]E FRTRIOIY BIERIGIZEO R HMolE ATt

57| 8. x> 0%l zof thate] g(z) = 2?0l SkAE T&H g : [0, 00) — [0, o0)= ALFIRo]
o &F7kolth, IHBR f(2) = Vr 2l FOEle ¢9] A 11 [0, ) — [0, o) ET A

Sl

% /A B g B Co Hste], c7h A9 HolL z - D W f(z) > g A
q9)1 34 g7} folA Aolekn SRk TR 27k 7t oPUwA cofl Tglo] A T £ (x)9]
glol gol gglo] ZPAgIAILE. TRE g7k gelA Aolme, £(2)9] Zhol gol Tglel 7 o
g(F(2))] ZH g(8)] Bglo] 79T

o] AHAE Ao Uehiw thewt 2t X g

A
X C
lim o(/(2)) = 9(8) = o[lim 7 (x)). |/
. . B
B8] 77} colX Agolahd g= ()7 =, ) — B s
lim g(f (x)) = g(B) = g(f(c)) . . C
e g(f(x)) — g(B)

oftt. ol TR ¢ - /7F coN A%UL Yuigict.

olhe Helsta ket 2.

EEl5 =35 r:A—- B9 g:B— Co Udte, ¢7} A9 Ho|X z — L o
f(z) — Bt sE&y. 2|3 3k g7t BollA dAgolztal skAL ol thgo] ARSIt
1) limg(f(x))=g(B) = g(limf(x))

r—>C xr—>cC

ol il il SR S=re ]t Rl e ol e | o o)A | =50] o,

2 59 (D<€ 2 viH= sk ohat g

1B

A& ol FAL Hstol AU Ffs} A& QoA IL Fstol AN At 2,
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871 9. n(x)=J/x—3°g2 s&. J8H he=
flz)=x2—3, g(r)z\/;

g7k A7 Bolode] BE Hol el Rolm A% Hoolo] BE HolA A%Ql gl

57| 10. N2| 5904 g7} pollA dLo] opahd
limg(f(z)) = g(limf(x)>

xr—cC xr—cC

e,
4>
39,
&
i)
ju
it
2

B /% 7k et Lol Hslol Ut a4

1 if x=17,
fle)=4z=1, ¢(z)= {I if x#7.
83 ¢ =22l sixf 1™

1 if x=2,
9/ (2))= [41—1 if x#2.

ojlm&g
liing(f(x)) = liinzg(f(r)) = 1i£n2(4x -1)=7
- P p p
g(£i£r}f(x))= g(£i£r12(4x* 1))2 9(7)=1
ot}

2l 69 ()°ll o] 2= A=t

EZ6. =3/ :A— B%g: B 7} BE A&@5old @45 g /1 4 - CE

Ao}

2GS, A5F%, EIFSE 2 G50 FGeIA A4l FoolcHaHoly sEsiy. 122E 3
2] 6ol Jste] ol50] ST E ALFolet. olATy T} B Wk BE 2710 HojololA
SEN R

. y=sinlz*—2+1), y=cos(tanz), -
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Pii=p|

Haol A=six|7] figt 2X|

13 f7F [1, o0)oflAf Aol x> 19 BE zo] tiste] thaZ THEAZITh

(x—2)f(x)=Vxr—1—1
ol £(2)& AL

2. &= f7F A QA AR Agelal, deje] A o] iste] thEe WEAIZI.

(Jc+1)f(x)=x2*2x*3
ol F(—1)9 g oML
3. g £7} Theat 2ol AolEol 9.
32° — 62" —x+2

f(x)Z[ r—2
k if x=2.

ol f7} A% A TN Aol HEE e 4 19 g T

4. 5 f7F Thet gol Aozl Stk

if x#2

l'g_d
fle)=1 z—2
b if x=2.

ot} f7} 2014 %ol HEE SH= A% a9} b9 S AL,
5. %% f7} thaol 1 thee mEAIT

lim (x+1)f(x)
x— —1 1’2_1

if x#2

=3

ojwf f(—1)9 FZ FHAL.

6. &= f7F A A Aol AdFolal, dojo] A xof Histe] tg2 WA

(x—a)f(x):x2+2x+1
ol A a9 # Tk f(a)E FOHAL.

7. A4 2P+ 22" —3x—10=09] o] It (—1, 3)°] dHt o]} EAFTE HolA|Q.

8. W84 222" —1=09 o] GAFL (2, 3)of sht ol EATS HolAQ.
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HES oxP| flet 28

10.

11.

12.

13.

14.

15.

16.

17.

18.

W4 f7h cremt ol Holslo] Qe

2 —
o) = rrar—2 e

r—1
b if x=1.

off f7} A4 HA| FRIIN Aol HES SH= A% a9} 49 S FIAL.

¥4 7} ket ol Helslo] ick

r+a if <1
r)= n+1__ n
f(z) lim 6x 2x £z
n-—> o x"-l—l

ofuf f7} A RA TN Aol HES e 44 a2 G FHHAL.

W /7t ket 2ol Holslel ek

ax+b if [z]>3

|x|—3

9—

ol f7} A% AA F7OIA ko] HES Sk A a9} 5] S FoHAL.

W4 7 RO @olx, gele] A% ol tste] theg WA
(x2—1>f(:c):ax3+bx —ax—b.

f=1)=1, FQ)=29 @ 5 a} b9 FE FHA L.

o= f7F ROIA Afola, dojol A xof Histo] tag WA,

(x—3)f(x)=22"+ax—0b
f4)=9¢ ), 7(3)9] & FsHAL.

Rt ol HOlE B /R — R7F BASQ WS BE AL, (&, [ - |& Hgaus

flx)=

if |z]< 3.

= Yehirt)

(1) f(z)=[z]2?
©) f(x)— [2?]
B) flz)=[2*](z—1)

WA 2f —dz+a =09 To] DT (—2, 1)o] FAFES SH= 4% o0 g WS 7o
AlQ.

17} o7t 9l GRATLOIL G4 f ¢ 1 I7h Io1A] Asolekas 3. olnf £(p) = p&
A7 A 7k 1] EATE Rolile

0, b, 7 el ol T 0 < b< cF WEAG A, BIF 4
(x—a)x—b)+ (x—b)x—c)+(x—c)lx—a)=0
9] 20|11l A< BT &L o) e < A< b< B< cYE HOJALQ.
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(1) AA 7Fs £ (removable discontinuity)
(2) ZOFE-A<: (jump discontinuity)

(3) F3HEA<Z (infinite discontinuity)

(4) AB5EAZ (oscillating discontinuity)

=zl st (kf)(z) = k(f(z)),
BE zeld] Wsto] (f+9)(x) = f(x)+g(a).
o] Aito] ol F7+ Cla, 8]7F R FloA HEZGE HolAlQ.

H(sequence of functions)e]gtal B2t} 7} Zol7} 949l JL7to|1
(o]

150121 ol 5. wok ole] ze o] Tstel st

At ol & 2 A (/)2 FE(imiting function)

o3 B2k 77 19 §5F (7, ) o] thewt ol FolAe w, Io14 (£, )] SeskeA] T

1 =10, 1], f,(x)=2" 2 1=10, 2], f,(x)=2"
() I=R, f,(&)=2"—— 4 1=(0, 1], f,(x)=nx(1—2)"

nx’ 1
©) 1=(0, 1], f,(x)= s
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A ol B 7o) A4S Mol o I9he AR

[e)
OE G450 A44 EF e—o HHOE HIT 4

aiso| Hol
5 7 B YR Zhe 3 1914 AYH AT SHARE 2 — @ W f(2)7F f(e)oll T
AL

Ve>038>0vVeel: (0<|z—cl<ds — |flx)—flc)|l<e€)
o] AE3ltt= Aotk T z=cL W | f(x)— f(c)|= 0 < eo] AFA HHIEZ, 9 HoloflA
0< |lz—c|<86E |z—c|< 62 B0 =}

1. I7} 38%0] ofd 7tolal f : [ — R7} g0l ceIgka 5HA}. ek 9Jo]o] ok4
el [Ietiiciie W itsliomihioe dilot el o el ESo RIRI- SR ofRofetefi] A= £(e)] < €oll dEIst
el TTINE  E S

a9 BYollA 17} Aol7h Fpl Y wEE ofy2} 17F dart sl Fetd wi AoE )
I={c) 2}, A9 ¥4 eofl st 6=1YU w29

lz—cl<é = z=¢c = |flx)—flc)l=0<e¢
olu® g f7F A collA Aol O

7] 1. o2 Zo] FYH 5 f R — RE AWEAL
z if x€Q,

fle)= —xz if 2 Q.

o 47t 0014 AHAL S 1A
U4 eo] oIz FolHrka sh4 o= eoletn shH ok Foeolch.

oA |z—o0|< ozt 7F5HAL 18W 27} $84q u=
lf(z)=70)|=lzl<b6=¢

rr

o1, 27t Fe5Y
£@) = FO0)= |- z]= |zl <o=c
ot % A9 BE |f(x)— £(0)| < colehe ATE Firt

weEbA f= 094 Aol

29) %714 67} 1°] ofd thE FFojk Hrh

|
o

chL A olop]

)
2



QA42) Bolg AMgalol B /7 W colN BASUS Agele e et 2

19, A P4 e Aol
29, % o7 4R Folzrkn FhgR
3R o —cl < oA |f(x)—f(c)| = €2 HAGY Uk 27} AT A,

B 2. c#0d o, 7] 19] T 7 A oA EASYS FTH HAL
e=|cl g sp&f I8H e F5olrh
G5 o7F Yoz FolHTHAL SHAL
A o7t fEled A, FEe 2U4 9t (2| <09t |z—c| < S BF TFAT = £
g5 r7F 2Rt ojdf £8} o] RoUL oz
lfx)=fl)l=]—xz—cl=lzt+cl=lzl+lc|= lcl=¢€
oJc},
A c7F FEed A, FEe 2UY 95t (2] <09t |z —c| < e BF TFAT = #
g5 r7F 2Rt ojdf £} o] RoUL oz
lfz)=fl)l=lztcl=lzl+lc|= |c|=¢
oJc},
F A BT |lr—cl<ooldA |f(z)—flc)l =€ 7t £ FYHof At
a38g g5 = H oA dLo] oty

f7F oIt F4el 77 1014 B0l QI 7} 19] Holeky sk, FAL ARgte] £ A
4ol o 27k cofl PRIt AW ALk T 27t oo SPRITH: dg 2

=to® vpto] Az & Qo = o] &S Ao 1 49 S¢S AT & A

2. 17} Qo W49l FRIo|L £ : [ R7} {4ole ce et o,

(1) &5 £7 cold Aoleba 34 dejwl BE o] 10] S co] sk Yoo} £
(z,)°0 hated, 5D (f(z,))ol f(e)ol +@ek.

@) T4 f7} cold Aol ohuska sh4. IHW BE Fo| o] 3k cof $HsH: 4+
(z,)0] ZAN, 28 (f(z,)}°] flc)ol STHA Pt

ole} o] =g AREste] Aot ALAHE MBS (sequentially continuous)C]tal FE2t},

3 (D {z,])°l coll &Estal BE o] I &oh= FHol2kal oFAf. T2]al <= eo] Y= Fo
Bl Sk} f7F colA] AEo|BR, g 67F S0t [z — ¢l < 6% A9 re o] thojod
flz)=fle)|<eo] EFITh 67F Fola (z,)0] coll =HBIER, A No| EAfsto]
> NSl ¥2l9] FHT nofl ot |z, —c|< 67} HIct. ol
n>N = |z,—c|<6 = |flz,)—flc)]|<e
oltt. a#B& £d (f(x,)}°l flc)o $HTI}

~

N

2 3

re
1B
1o
ne =
=
o,
1o



@) B4 7} oA o] SRk AsIRl TelE o o] EAslo] TS WEAII
“Q19] G so] dhstel, zel7t EASHO |a—cl < 5oWA | 7(x)— £(0)] = eoleh
5, = -olek shk ol 4A%Y 1 5,0] FolBR, |2, —c|< 8,9 x,E 17 EAS

> e WEAIT. oln] Qele] 24l woll Tstol ¢ 5, <z, < c+8,022
(2,02 col $FHIR, | £(z,)— £ ()] 2 €082 (f(z,)} & Flc)o] $31A Tt m

el 25 AMESHE 27| 29 BAIE © €A siEE 5 Aok

71 3. c# 09 W 27119 I f7F A colH EAEUS Ha| 28 AR8Sto] S BAL
AEe Bz = /7 A oA Aol ZHgsHAL

coll $EBHE §EI5D (r, )3 cofl SESHE FelSD (5} A2

f()=1lim f(r,)= lim r, =,

n—> o n— 00

fle)=1lim f(s,)= lim (—s,)=—¢

n—> 0 n—> 0o

ot IRY ¢ = 00JHE T HAL A2 ok
JeuE 94 fE A oAl Aol opth

2| 4 357 :A— B%g:B— Coll oo, c7F A9 Hola = f(c) 2l oFA}. ESL
S7F colA @&l g7t BollA Akoletal shaf. o FATE: g o 7t colA A&DES TN
B},
G €o] YR FolFHrha AL
g7t BolA Agolng, ¢ 8 0] EAste] B 499 U4 yoll disto]

ly—8l<8 = lgly)—g(B)I<e
o] -ttt 7|4 ¢,0] Ol 7t oA AKo|BE, P4 67F 2R A9 99 HUn
zo] thsto]

lz—cl<o = [flz)—rfl)l<g
o] gyttt
I2ERE A9 o9 ¥4 zof Histo

lz—cl<o = |f(z)—flc)l<8

= |g(f(x)—g(flc))<e
= |lge ax)—(g° fle)<e

o] et} W g o s cold Aolet

30) 2% 2 {r, )3 (s, )] o EHN?

~J
N

o

)
2

oJop]



&SR0} T

o]

2o Aol B0l 4831 AT DU 4R S . e A e
w3 %

2] 39] V8T ¢ el

H7| 5. 3 f7F 2T [a, b]oIA ALl fla) <k < £(b)2L SHAE. ofw f(c)
A7 A o7F @97 (@ b)o] EATS HolAk

cheat g Wae WA,

||
mlm
o)

E= (20, b]1 /(x) <),
o] WL FYTol ohick. st o Foly] iRole. w3t £9) BE A& 2o thato] x < b
olt}. 2 E7h %ol ohT 912 fAc|nE okt Aol lslo] B HaabArt 24,
E9 H24AS c2ha s T2 W5 a < ¢ < polck
7} B9 HaAAol B R ¥ AL gk £ 4AZE 9 4 girk IejnE no] A4 o

1
c——<zx,<c
n

£ USA7E A 2,0 Eo 2Rt ol 49]9] »of thete] f(x,)< koI, {xz,}o] coll =YD}
o f7} colA] Agolnz
fe)=1im f(z,)< &

n—> 00

ojt}.
SHH ¢ < polrh. st f7F bolA f&olIL k< f(b)O|BE, F 67F A5t [x—b| < 6Y
wjutct £ < f(x)0]7] wi&oltt.
c<bolBZ, po| AAFY uj
c<y, < ch%

< U=EA71E A g, 0l B4 e b]0ﬂ ZAglte}. olnf y, & E°lB& f(y,) = ko|AL, {y,}O]
coll s f7F colA A&olE

fle)=1im f(v,) = &

n—> o

olct.
ol f(c) < kOWA f(c) = kOIEE, f(c) = kolct.

{l'n}: -1,1, —1, 1, —1, 1, -, (_1)72’

o] 742 A =ttt SHARt 2y, = 10|12 2y, | =— 10]EE, O] 5

ne
Lo
1o
1
o
tlo
H
Ky
2

=]
=)
ly



ke AYE SRt A4FSY 4P HA W 45 AgHr

FEN 3. 59 (z,)ol 8A°9, (z,]Y BESD Fo)A $Fsts Ao] ZAFIT) o] FAS 5
Hof| gt SXtc-HI0|0A+ERFA HE|(Bolzano-Weierstrass theorem)gkil F-2t} 31
38 4 {z,)o] |ACIEZE, ¥4 B} EX5t] 499 nof| H5t] z,& [— B, B] & WHA
. I, = [- B, Blgt2 E}X}. Iy& Aot &2 F 7i9 @izt
[-B, 0] 282 [0, B]
2 AT W), T 37 F A2 s (2, Y TS F518] Bol 7R 1% 17k ¢
Lolgkal sy AL I = [ay, by]olgfal k&b L& o7t 22 F /i &9zt
a,+b a,+b
ay, 12 1}1a1 12 1,191}
2 A Y, 5 F Hag ol (1,) 9 @& F3bo| wWol 7Rt et ke o
L=l SkA; ojef 22 Wi o g A&sto] @RIt L, I, L, & WEold 5 QUth
AAS= ko st lk (@, b, 2L YW, (g} & 9237I5F0l1L (b} & S2A4S
golH F 74 fAeIY. I¥ER T d BF ST ES
B
|bk ak|_ ok 1
olER {a,)% (b,}E B2 Fholl A} 11 S%E =l oAt
oAl {z,)9 FEFE (2,5 T E2 YRR SR
Lol &3 {z,)9] &2 sl @sto] z, o}l skt
Lol &3 {z,}9 & Sl 37t n By 2 AL Hsto] z, AL sk
Lol &3t (2,)9] & S0l I nyHeh 2 AL =H5to] 2, o|2Hal shak
oj9f 2 WHOZ ny <my <ny <--0lWA z, €L,A Tz, & HT 5 Uch3D
ol Yeje} A kol Hst @), < x, < p01 IHEE 2 Ao A5t (z, = ¢
T

57| 6. 5 /7t BT [a, bloA A&l SHAE ofnff f7} [a, b]olA RAUE S

B}

AR B 7} o, b]olA §A7F ofdetaL 7PgstAl | £7t [a. blolA 1= {AI7L of
YA, = f7F (e, b]oIA o2 §A7F ofUth. 71 [a. blollA f1= fAI7F obd 395 A

B}

31) Exx=(Bernard Placidus Johann Nepomuk Bolzano, 1781-1848)= A|29] 4=8kx} W Fslkx}, =g|skxjo|c},
32) 434 AdUE ASHE o 13 o oz AET 4 Aok

74
ol ®A ofopr]



el 2 AR SR, S7F Lo, S HR RA} oD S(5,)> 02 F la. o]

of A%t £ (z,} 2 ZE o] [a, b]o] HIER, (r,}L FACITt. IHEZ EX-Hlo]o]
FEA Rl ot (2, ) o] FESD F FHhe Aol txﬁom. Jeje RESRe (1, |2t

3k, [z, o) SRS =L A

(n) 7} 237181 AQedolnz, ole] et 1ol Hite] n, = kolth, I f(x,)> nolm
= f(xnk)> n, > koltt. wzhA

o=,
ghd c7h (2, } o SN (2, ) o ZE o] BUFI [a, b]oll £IIEE, ¢k [a, bl &3t
O 7} collA] Agolnz
fe)=lim f(z, )=
k— oo

ojth. oA colAl £ Fgko] ATt ofyEhs folBR Motk I2ER fi= [, b]o]A
A= fAleIt.

St f7} o, b]oA] oFfZ FAZE otEHE, g(z) =— f(z) 2L BAHE T g7t la, blolA A
ol A& FAZE obd FTF Hol Holth IER f= e, b]oIA oFiE fAoIT

I 7. W 7 RATE Lo, boNH Aol S o T2 o, blolA] IS Hhgtst Ak
& 7HE 538 B
AT WA 7} a0 5014 IR 24 QReThL AL 71 [on BlolA] 912 fAclER
7o A E= (@) 2€ [o, 8]} 92 RACIN BP0l obd Folck. 12lu U5 A

447 2470 SJstol B9 Ha4A Mo| EAk
17} o BOVA HEEE 27 T Ao RE ME £9) A olul Hgigo] ohc.
Z la, 619 Q212 3 o) Hhete] f(z) < Mol

1

LR TeIe)
ojtal st W g= [a, blolM A& Fpolth. IER [a, b]oA ¢7F A= FACIH, o]
TN g9 A B7F AT = o, 019 F A zofl Histo
1
M~ f(x)
oft}. § R5A19] o] BE rolng, [a, ]2 A2le] F 20| Haio]

f(x)<Mf%

o] JHET}. o|AZ M—1/B0] [a, bloIA FO] BAUYE ZoHER, Mo] [a, b]oIA f9f 224
Aks ARl Heolth IHER fi (o, blolA g 7HI

gtoF f7F la, blolA HEe A BethE g(x) == f (o)L FAE A5 ¢7F (o, bloIA B
oAt HHgE A oke At Hol Eeolh IER f= o blolA S 7RI

<B



P

HES oxP| flet 28

1. &= f 1 R — R7F A JA F701A dAgolx, 49]9] A4 »of tiste] 7 (x) =7t AETTH
3L SEAL olnf| f7F A e HolAR

2. %9 (a,)0) Lol #¥5H (a,)9 $84D [0, )= Lo] $9TE Bolio.

[e)

7F Ao|7h gl F-dtgtolal gk f 7t TolA o= o] ATkaL shAE ERE ce I0]aL 7} ¢
Al EAGolZHal ShaE JEF coflA] fo] =7t 9=%to] B EASHE & f9o HeadsH
(simple discontinuity)o]2tal F-Ec}.

1) HRYFTF7 EAEQ F2 BF SEEASHYS HolAL.

(2) FEEAdHH0] ofd EdHHE 4= I dE =L

4. I7} Ao7t &= Atgbo]al g f7F TolA HoE|o] Uekal sHAE ERE ceT0]aL 7} ¢
A %‘55—?— ]ELT’— SEAL §ROF oA £ 9] @5\: fe)E Al BYste] f7F collA d&o] HES
g 5 qlod & 79 HMAH Itsst 2HEB(removable discontinuity)C]2tal 2t
D A 7t %L’R /9 AA 7 E4A 4.\— 9 of, coflA 7] F3to] 2ATE HolAL
Q) AA 7FsT EASHS BF SdEASHUES HolAQ.

W
~
—|—'

&)
e

S FYAZ7] figt 2H

5. % £t R — R7F b33 2ol Aojgof it

1 if x€Q
{0 if x&Q.
ojf HE HojA 7} EIEYS HoJAQ,

6. ¥5 / + R — R7F TRt Zo] Holsle] Stk

= if xeQ
fle)= [Z—x if & Q.

ojdf f7F 1947t Kol T E EE HoMe Ed5US HolAlL.
7. &= f iR — R7F a3t o] AoEo] ot

_ xz if reQ
fm_{o if & Q.

ojdf f7F 09ARt Kol T E EE FoMe Ed5YS HolAlL.

flz)=

8. &< f: (=1, 1) — R7} 0914 dgolx, AT (-1, 1)9 BE A zof|lA f(x)= (%)
TrEA7IL ojuf Sk f7F F7F (—1, 1)oA AL YdS HolAL.

9. @4 /7t f(x) = [z]sin(zz) ek Hol=o] Sk, old] f7} BE AolA] Q&AL HolAle.
(& [-]& Hg5ase dehi)
10. [7} GATGOIL cc1olu] §4 /7t I014] Fofelo] Qe S BloF /71 colA] Aol

[e=]
cE 94E b= I J7F EAEH 71 JolA wATE EE HolAlL

76
ol ®A ofopr]



(a,)0] Aol3 Lo] Aetn 51 ol (q,}0] Lo] S5} I WaFHEAL LS
QA 7= Jojo] AATL [o] Ydte] [a, & 19 29] A4t 9] AULS HolAlQ.
qloje] Asde Bxel REsde He HolNe

27 REleol 2= Lolul pe Z, geNoIL pok o7k HELY W £(2)=
27t RS W £(x) =0
ole} Zol| HojH 3 fE EDH0| &=xThomae's function) T= HE &popcorn function)2fal
o} o | EotA 2
(1) f7F 37178 120 F71grd= HolA L.

(2) FEId Aol f7F 2RE5US HolAL.
) e HolM /7 AHUS Holr

2818 MBI ME UF 21
1. 17} Zol7k 5%l FRIolaL & f7} T9A Ao of Ul Shaf. wheF 919]9] F4= eof Histo
G o7k EAIGH |z — x| < 89U 19 P9 WA zy, 2,9 Kot | f(zy)— f(x,)|<e0] A
AP “f = 194 @SHE0 K uniformly continuous).”2Fal W3ttt = 71 T9A] 5ol
3o
Ve>036>0VaelvVa,el: (|, —2y| <0 — |flxy) f(xy)|<e)
o] dH¥sh= AL T thE &30l "ohAle
(1) & f7F F2F I91A4 #5501 f71 foﬂ Al AEUS HolAL.
2) & f(2) =2z RoA #5I&5US EoAQ.
) &5 f(x) = 2" ROIA ALoA T ROJA F5UE2 oS HolA|
@) g5 f(x)=20] @7 [0, 2]oH F5AEHUL HolAQ.,
6) T f(z)=1/22 73 (0, 2)°A ALOIARE o] koA #5AEL oFdS HolA|Q
2. 17} Ao|7F =Rl BRIFIOIAL 91 f7F T9]4] A&ol2tal sha}. ofuff f7} [o|4 #5d&dS

(1) £7} TolA] F5A%0] oheka 7145k, theg BEA7I= 5 co] ZATL AFaA9
“ele] o g0l Thtel, |s— | < solAT |7 (s)— £ (1)l = €91 A s 17} Tof) ATt
(2) 9ole] A% nol Thatod
175, >|Zeomw |si=ta|<

{s.) 3% (.} l‘iﬁ‘:‘—’F%‘_ xoﬂ/ﬂ 2 ol #dsks 2 (s}, (/)0 EATE

4 92 {s/}9 FT& e 37 oW 21U HolAL
(5) 7 a0l Agolehs LS AF8Fte] BeS FESIAL.



3. 17} Aol7h 5l F-F7to|al 9k f7F T9A AojE|o] Untal At
(1) TF £7} I0A] Agolx J7F GEAFztold, A £ ()= (eIl f(x)eT) 7} QAFTA
2 BolAe
2) (DA “J7F ol H =
HoJA|Q
3) (9] Fo] AP HolA Q. & J7F QAFFLD wimict /- '(1)= {z<I | f(x)eT}7 SH
Hekold, & f7F 1914 AEHYS HolA L.
4 E7F RS HRUTOlT A0 BTl 3. ol £ YEHo] ZATE HolX
o] ATZE Hglo] st SXt-HIO|HAEZIA HE|(Bolzano-Weierstrass theorem)ZF1l B2

5. 17} o7k el FRboli 9 /71 1014 Aelslol Qiekal A 3k F3F To0A] 5 7}
SRt S ohy gl BatAle
(D 19 & 314 f7F A% e BF 79 GEBASHYLS HolAe,
(2) 17} SRRl 19] 4 FolA f7h A% Ao ol MPIEUL HolAlL.
(3) 17h AT W= 19] F FolA /7F A% Ao Yol MEHTUL HolAlL.

6. {a,)°] Agoleka sha). whek gloje] % eof thsto] A4l% No| EAfstel n> N, m> N
A BE w3 mol teted |a, —a,| <ol AP, {a,}& FAl $B(Cauchy sequence)olekil
BEr}33) & (g,)0] A Fholgt= AL

— AT

7t ROl 07 viTolE T2 ATUE U & 8L

<

ol

P)

Ve>0INENVReENVmEN : [k>N A m>N) — |a,—a,|<e€]
o] /gdstk= Aoltt.
(D {a,)°l dsts FEold (q,)0] FA] $+EYS EoX
@) {a,}°] A #LIA {q,}°] FAY
I

B3) {a,)°] FAA ZA A {a,}o

7. 17k olrk el 77101 (£, ) o Ao 1] Y4z olRolal Fadold f71 (1, )9 F

H
0

1A

o

I
|

RIS
A<
T

4§
it}
ol

Cgo

—_

12 HolA|Q.,

Jul

lim|/—7.]. =

n—> 0o

o[# “IoflA {f,}ol foll #S+&etHconverges uniformly).” 2kl Latch. 73t 19+ =4 (f,)
o] The3} 2ol FolHE u, IoA (7,9 IR 18 FIT (7,]0] sol FEAekEA

(1) 1=10, 0.5], f,(z)=2z" @ 1=10, 1], f,(z)=2"

(3) I=R, fn(x):x3—4—x 4 1=(0, 1], f,(z)=nx(1—2)"
 nxt _ _ 1

G) 1=10, 1], f,(x)= 37— © =00, 1], f,(x)=——

33) FAl(Augustin Louis Cauchy, 1789-1857)% ZLeAQ] 4=5kxjo]t},
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8. 17} Lot %*#Cd T {f,)0] Aeleje] Q] AR ool ol SR ESE 7}
(7,) 9 SRFolL (7, )0l foll AR bt wher (1, ) 9] 2E Fo] oA Akold
2R fe IOﬂH A&US HolA L

(1) 99 A=t 15tk (limit superior, limit inferior)

r]I.
Mo
1B
)
_?l'.
rE
re

2= (upper semicontinuity, lower semicontinuity)
10. TS ZAMS| BA}
(1) 9= Hd (compact set)
o|y|-E& AT (Heine-Borel theorem)

11. t2& AW BAL

(1) g9 SAHEAL (equicontinuity)

(2) oo A=E] AP (Arzela-Ascoli theorem)
12. T2 AR BEAL

(1) ZtEo] 3} (Cantor's ternary set)

(2) 7Z¥Eo] g (Cantor's ternary function; Devil's staircase)

¢

A2 EH5L| (@43r4)

O Continuity of real functions is usually defined in terms of limits. A function f with
variable x is continuous at the real number ¢, if the limit of f(z), as x tends to ¢,

is equal to f(c), provided that the limit of f(z) as x — ¢ exists.
O If f is not continuous at ¢, then f is said to be discontinuous at c.

O If a function f is continuous at all the points of an interval I, then f is said to be

continuous on 1.

OO If I is a closed, bounded interval and a function f is continuous on I, then f is

bounded on I. Moreover f has both a maximum and a minimum on I.

[0 Suppose that @ < b and that f is continuous on |a, b]. If & lies between f(a) and f(5),
then there is an element c€ (e, b) such that f(c)=

O If f and ¢ are continous functions, and if the composition ¢ ° f is defined, then g - f

is also a continuous function.
O Every bounded sequence of real numbers has a convergent subsequence.

Find all the values of z at which f(z)= [z]x is discontinuous.

O Find the maximum value of b that makes f(z)= [x2] continuous on |[—b, b].



O I OJ0F7|

0|21 Eofe

EEAMLEHE BAY AZo] B NS ILE ke FAo] s, T 71871E B
o &7} Hrt. AlZjo] wet BAlO] £57t WETh AlZo] WE 9% aemo] 7127)7t LgsA]
roog Zol7}h of AHe Pl i) 71871 ok shew] ofuf ko] Waslc
s50] Eguiso] wsjel Famso] wste] PAS BAY o vl Fa% =7t Uk X ok
7] ke g ] 418 B Wk tE njio] gt

o] FolME vEH =g AHost 1ok wHd V& e duEAk

(TERES

T y=f(x)olA 29 FHol aollA o7 M W, yO G f(a)oNA f(b)7FA] WY,
ot} 9] g S7FF b—ag z 2 SE(ncrement of xOIZFIL F231, v o] S7KF f(b) — f(a)E
v2 Z&(ncrement of y)olgtl FEc} 9 ZE¥} y9o 28 7H7}
dx, dy
e} Zo] yehdet. & “get gty
Adr =b—a,
dy = f(b)—fla) = fla+ dz)— f(a)

ojt}.

E dxr= 09 4,
dy _ f)—fla) _ flatdz)—fla)
Adx b—a Adx

£ 29 gol aollA 71A] HE o) S y = f(2)9

A3k (average rate of change)°lgtal FEr}.

Il 1. ¥ f iR - R f(2) =2 — 223 FoH] Qg o, T3S oA
(1) 29 gko] 1914 4744 ¥ uf g y = f(x) 2] HHHSHE

(2) 29 Fol 2014 2+ 4e7HA] WS | A=y = f(2) 2] BHHSE (P, 42+ 0)
=0

(1) ﬂ: f(4)7f(1): 12—0

Az 41 i—1 b
_ 21 _
@ %: f(2+Aji F2) {2+34x24x)} 2_ st r

(0]
o

oAl

)
2

oJop]



= f(2)o1A 29 Fkol a°lA a+ 2714 HE w9 HHIRE

dy _ flat+dz)—f(a)
Adx Adx

£ ARt o714 dxr — 0 o, BaHskEe] Setkgh

li Ay — lim fla+ dz)— f(a)
AxIIIO dxr 450 Ax
7k EAEE "B 77 aolA Ol Fhssiel ek Watch. ol o] FeHEE aolA B4 o] a2
E(instantaneous rate of change) A= Ol (derivative)2tal B2, o] & 7|E=2 f’(a) 2t Zo]
Urehe} LR
o
f/(a)zlim f(a-f—dx)—f(a)

dx—0 dx
N a+dxr =223 FH dxr=x—a°ld, dx — 0¥ W x — gO|BEZE

7@ = tim /2@

o o] Lepd % gtk

17} o7} 9§49l Fbol 3L 7} To4 ol P4ehar sk wiok 7k 73k o] ok RE zol
Hl RsshE @4 £ 7k 11 02 TKsstekdifferentiable). 2k e, 53] @4 s 7k golee] &
S BE cold nlE AFsshE /1 Ol2 JKsE ety Fedh

87| 2. 9¢ f R > R7Ff(x) = 22" + 1012k AOisof Qg W, 1004 £ o] mAleE 75
W oheat gk

F+4dz)—F(1) o0+ 422 +1)—-(@2x12+1))

JN(I) - }aicglo dx B }aiclllo Az
2
~ lim M“Aﬂ: lim (4+242)= 4.
Adz—0 x Adzr—0
1914 f9] HlEAGT= v 22 e s 3 i 9ot
f,(l):ﬁmf(x):f(l) ~ tm (22” +1)—_(2>< 12+1)
z—1 z—1 r—1 r—1
=lim—2<x_1_)(x+l) =lim2(z+1)=4.
z—1 xz—1 r—1
Sk y = f (@)X 29 3ol aoA a+ dx7HA] HE o, YA y
e f(a+A4x)
dy _ flatdz)—f(a)
Adx Ax
ojty, oA T y=f(2)9 I o] = H ﬁ
P(a, f(a)), Qla+ dx, fla+ 4dx)) ~0

£ Ay= F4 PQY 71719k 2t

81
Al w9



A71A H PE 2SI dx — 09 S FHobd & Q& ¥ y= /()9 IHZE et i P
shglo]l 7HIAI R, AA PQE A PE AUHA 71717t f/(a)] FA o] giglo] 7Rl
o] A ¢S JA y= f(x) H19 A PoflA Hol= BM(tangeneletal 211, 3 PE o] A A
(point of tangency)°|Etal F-Et}.

o

Bl 3. A y=22"—2+3 99 A (1, 4)0)A o] Ao ¥l P49 WAL o) HAL
f(x)=22"—z+30]2k1 3P
F(1+dz)— (1)

f(1)= lim 2
dx—0 x
| {00+ 42— QA+ d2)+3)— {2x12—1+3)
_Axﬂ() Adx
2(4x)*+34x

= lim (24x+3)=2

B 1 dx Ax—0

dx—0
olmz Tl PA9l 717 20t
T3t f(1)=2—1+3=40]28 HAL (1, 4)o|c}.
I8Bg ok A9 WAL y=2(x—1)+4 & y=2z+20|h

St f7F @A uE 7RsshE ulEAS
7/(a)=1lim

xr—a

f(z)—fla)
7} A5tz
lim {/ (x)— f(a>}*hm{L£<a>><(r—a)]

= 1im "L i - )= 77 @) x 0= 0

xr—a xr—a

AN

lim /(z) = f(a)

r—a

ojtt. IZEE A fE oA d&olH.

1. =5 f7F Zo|7t &9l 77t 1914 AQlEo] AT o7} 19] Holgkx A}
B 7 @A, v A sl i aeln] Sasreisr

#n e 19 92 HHHA Y=t & T /71 aolA AELAZE f7F @A PR 7HsSHA]
%E & Aok AN f(x)= x| SHH f= RAIA Agolx|gt

lim M lim lzl lim —=1,

z—0+ x = z—>0+ & >0+ L

A ACL R N T

xr—0— z—0 r—0— r—0— <X
O|HE f= z =004 "l E7}55} O

82



=28
S}

4 £7h 1% X0 WE HolA vl e ), A 2o MEAS /1 (2) S AL ARE

FiX R, S = Jim LT AT
Adx—0 x

2 22 4 gk ofn) o] B4 /2 F4 /Y EERCerative)TH FEI, o AL /1R

dy d
’ ’?
iy, 2z’ dz

o} Zro] UpERATH ‘fmelel y me dydx ddxf

wiof I /9] B X9 g Fol f7h R JRsokAl ke ol girk, St miE ks Hu
o Agol 59 g RO ki

Hd

T fON B [/ S Fols AL T 5 DRSS AL BEsitt E5| g folA 2 & HSE
o] FpAlE f(x)9F o] UEHHS o, £ =30 f(x)E Fol= AL f(2)E 0
CHotO] O|EStCK(differentiate with respect to x).”2fal TSI}

H7| 4, T4 f:R - R, flz)=32+2+19 T3 13 BAL
Sk 79 Holdof Q= Aol A xof tfistod

0 h
(8(x+n)2+(x+n)+1}— Bz +z+1)

=lim
h—0
. 3W +6xh+h
:hm¢: 6x+ 1
h0 h

oity. IHR f& BE A zolA W& 7Fesk, e f(x) =6z + 10|t

H7| 6. = g :R — R, g()=[z] 9 EFFE Fof BAL

7} G

don s gl ) —g(x) lz+nl—lxl .. zth—z _
¢ (z)=lim~—————==1lim = lim =1
h—0 h h—0 h 0 h
olx, z7F Y f+
oo glatn)—glx) .. Nzthl=lzl . —z—h+tx
¢’ (x)=1lim =lim =lim————=—1
0 h =0 h n—0 h
ojty, E3t g= 004 ulE Erbssich a3BR g9 =3 Hodo] (x| x#0}o]1
(2) = -1 if z<0,
g 1 if 2>0
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oA A% AGIE EES FAS AnEA
WA nol 2 olgel A4 W B f(x) =" EYSE 7o BA.

) fig F BT~ P )

h—0 h h—0

@) @) T R e 2
= lim I

=lim{+n)" Y+ @+n)" o4t Y= b g T L= L

h—0 nl

E f(z) =29 32 5hd ohea gt

flxtn)—f(z) (@ + 1)~
m

T T
St Ak f(2) = o9 E8E o2 2
(@)= lim LB =S @) ey
h—0 h h—0 h

o] Y& Hshd o3 gt

2. B f@)=cot flo)= 2" BT Ol FR5EE, I EESE oheF 2o

Q) f(z)=colA 7} Ao, f/(x)=0

Gy il = aelE ) =il

(3) f(z)=2"0]2 #o] 2 °JARIl AH4olH f/(z)=nz""'. [power rule’'0|2tT H2Ct]

I /7F vIR RS k7h 5 o thgo] JYdtt

(kf ) = ljm M= 1 )

0 h
. kif(x+h)—f(x)}
— l1im
h—0 h
:kthf(xth})l—f(x)
0
=kf'(x).

e S g7t VIR 7R Wl thaol ™.
(F(2)+o()) = lim {flat+n)+glz+n))— {f(z)+g(x))

h—0 h

=1im[f(x+h2_f(x)+ g(x+hli—g(:c)]

e fletn)—f) . glat+h)—glx)
=lim +lim~—————"—+
h—0 h h—0 h

=f"(x)+g (x),

h—0




=f(x)+ (=g (z)=f"(x)—g'(z),
flatn)glxthn)—flx)g(x)

{f(x)g(x)}'Z}iir% )
— flat+h)glxe+h)— flx)gla+h)+ fx)glx+h)— flx)g(z)
—am h
— Fatn)—r)tglatn)+fa)lgla+n)—glx)}
B IZIE}‘(% h
=lim f(x+h})l_f(x> x lim g(z+7)+1im f () x lim—g(x+h})l_g(x)
h—0 h—0 h—0 h—0

=f"(x)g(x)+ f(x)g (x).

3. &= /& g7t UIE JVeSAL A7V AL W kS, ftyg, f—g, f9u BT UE

1 E3eE| thaat A

() erraili= ()

@) i) e = 5l )

@) Uil T} =7 el a6

@ {f(x)g(x)} =F"(x)g(x)+ f(x)g'(x) [product rule’0l2tn SELCt]

He| 291 Ha| 30 ofstd, tiels
flx)=a,z"+a, 2" '+-+az+a,
9] w3k thewt 7t}

f(z)=na,z" '+n—1)a, " *+--+a.

21 6. E2l 39 (D~(3)& ArEst] =8 F5he dlE AL

(D) fla)=2"L 9 f'(x)=42".
Q) g(z)=—62"Y W ¢’ (x) =—6x 32> =—182%.
B3) hz)=4z*+2—5Y o n'(z)=4x32°+1—0=122"+1.

B 7. 3Rk f(x) = (2 + 32 +2)(2* +5)9 wa= 13 2k
H2| 39 (45 ARgohdH 33} ol f9 TFLE T F Utk
Fx)= 2z+3) (2 +5)+ (22 + 32 +2)x 42°
=22° 4+ 102+ 32" + 15+ 42° +122* +82°
=62° + 152" + 82> + 10z + 15.
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e g7h IR 7R W, g(x) = 09 A zollA Tl AEd:

11 _gletdx)—g(x)

i[ }: 1 gle+dx) g(x) . gz +dx)g(x)
dr L g(z) |~ 21 dx P! Az

. 1 gle+dx)—g(x)

a }irBo[g(erAx)g(x)x Az }

— lim 1 < Tlim gle+dx)—g(x)

diso 9zt dx)g(x) = 1275 Ax
9'(z)

@)
T foF g7 vE TR W, g(z) = 090 A x4 thEo] YTt
d [flx)|_ d 1
dx [g(x) }_ dx [f<x) x g(x)]
1

g(x)

_ f2)g(x) = fx)g’ (x)
{g()}? '

1 ]: &) flz)g (z)
g(x)

d
O 0@ (o))

=f'(z)x

4. W% 7o g7 IR KT W g(x) £ 09 A 204 13 f/g7 HIE A5 1

® 4z (et} ooy

A Gt =il e G
ol o

[‘quotient rule’0[2t1 B2C}]

2| 8. 5o =g Toke diE duiEA

1 -1 1
D f@)=—dd f'x)=—=—.
xX X X
+3 , —42+5)—(x+3)2x—4) _ —2*—2z2+17
@ gla)= 52— A ¢ (z)= it 2> y3)@r_d) T
22 —4z+5 (2* —42+5) (2 —4z+5)
27| 9. no] 29 ALY W y=1"9] TILE T3 EAL
n=—molgta FH m A q4o]1
n —m 1
y=xr =x - —
xm
ojmg
ﬂ:i 1 _ 77’”17”71 —mx” ! _ m—1_ n—1
dx dx\ ™ (zm)? " " "



O|A =&

S oy =7 (2)Y 28 f7o] HE 7 o, /9] =g
T fx+dx)—f'(x)
im e
Adx—0

E 79 O|AEEH(second derivative)Ztll HE711 o]AL 7|52

//, y//’ ,
! (dz)*" (dz) 4
9} o] tpehiict
OJALETSE F W T u|ES F5E MAZER(third derivative)2tTl REW, 7]5&
n’ n’ d‘?‘y d3
, Y ,
/ @z e
9} o] thehiic.
UBLA 02 no] Aol W f7h ndl ol TR 5T W, £ a¥l MER W4T 19 nASH
(nth derivative)2tal FE231, 7|52
n n dny dn
f( ) y( ) 7

(dz)" (dz)"
o o] Urehdith. E n ARG A5k aAOIASet T HEL,

27| 10. Tk 17t f(x) =— 32" +22° — 5% — 62 + 422 AH9=|o] QridA

—122° + 622 —10x—6,

—362%+ 122 — 10,
—72x+12,

e
7"(2)
"
V()
)=

F"(z)=0 (n=5)
olct.

T2k 1014 B3 K5 @40 591 D()E trebiich, B3t nol A5 B 77k 19] BE HojA
w9 ol Wi FRsd P40 B D'(1)E Viehiic.

F7b 19 HE ol A%< G40 YL C(1)2 Lehiich, Ea no] A5 W), 77k [9] HE
Ao ¥l o1 BB ARSI n AR 49 4] B ¢ ()2 Uehich B3] 72 19
BE Fold o] R4 vlE KT B4 BAE ¢ (1) thehi

o1F W Aolol Rt 2e meEA Uck

chzpl)=2c)2p*1)2c*U)2D*1)=2 - 2¢°U).
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Haol A=six|7] figt 2H|

1. w&AGe] Holg AMgs St L.
(D fle)=2*+14 o 7 (3). Q) flx)=2"< uq £(2).
B fla)=x +3x+1<3=1 o £7(0). 4 flx)=2"+2zx+2Q uf 77(0).
6) f(x)= 5 +5 Ao £(3). ©6) fle)=v2z—1L4 1 7'(4).
D) fla)=V5—zL ) f'(2). ® fla)=——5 A W SB).

2. ¥ 7 1914 ulE 7Rsska (1) =2 o oS TSR
f(1—4k)—f (1)

1) fjm 7SO @ tim T
h—0 k—0
(3) })liréf(l'i_?)p);f(l_Zp) (4) 1H1f<.ﬂ‘t’r) _f(l)

3. vle] oot Fe] FAL ABle] 1/ (2)E FIAL.

1) f(xz)=3z+1 Q) flz)=—z+11
® ) =a+ @ /@)=

_ o 2
6 fla)= - © sy =—1+_2
7 f<:c>:xz—1+l ® ra)=-2
) flx)=Vz+2 (10) f(z)=Vz*+1
1) flz)= % (12) f(z)= 2/

4 e A aolH B4 £9) HEAS £/ (0)E YEhhE ol ojn £(x)9 oS TS,
(50l o 7kX7F Lig = QUCt)

_ 3 _
1) lim 7(1+i’x) L ) lim7(2+};l) 8
dx—0 h—0
1
_0-1 1/3_
() lim— @ lim St
k—0 t—0
/ _ -1/2
)1 9+hh 3 ©) hm(1+8)—1
h—0 s—0 S

5. @4 y=22"+2" 19 ZAZ 919 A (1, 2)014 o] Teme] Mk A4S PHAS T4

6. 2l 291 (3% S5 FEE AHgsto] SFHAL.
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NS OfX|7| st 2x|
7. &5 y=—2"+62" — 89 T Hal= FAlo 712719 HAGS FIHA L.
8. a7} 5ol @—’F 7V f(z) = (z—a)(z® — 4z +3)ol2taL HoJ=lo] glom f'(«)=—10]c}.

9. ¥ f7F b33 2ol AoEo] Stk

ar:?—2x if x>1

20 +b  if z< 1.
ol 7} 1914 BlE 75 E Sh= ARG o9t 59 FE FIHAQ.

10. < /7t BE AgolA vl&E 7Rk, I8 y= f(2) 919 A (2, f(2))olA] o] ZH=
Shk= AA9l 71&717F 40|t ojuf thE S3ks TSI L.

m fx)—f(2)

flx)=

11. &= f7F 4914 Dl 7Fsdlal vag USAZIH.

ojdf f’(4)& T3l L.
12. 3¢ f7F ghdgolal (1) =5, f/(1) =20|th. ojdff thg I3 kA L.
5 22 (1) — £(2%)
m-— 5
x—1 x 1

13. ¥ /7 f(2) = 2° +az+ 02T BHo] om] e MEAIL,

. flx+1)—3
lim————
x—1 x°—1

=4
ol A= a2t 09 2 I
14. 35 f7F g@ddsolal £(3) =1, f/(3) =—20]t}. ojfff thg S3& FokA L.

.2 —9f(x)
hmf
r—3 x—3
15. @4 77} kg3t 2ol Holslo] gle.
2’ +32-10
xr—2
a+1 if x=2.
O]]IH f7}' 201]/‘—] D]J—?— 7}-—-0]-EE o]-L- /R 04 7]—__ ’5]—/\]_9_.

16. W% £7} theat 2ol Helsjof ol
2¢+0b if x<1
fle)= [ax2+x if x>1.

ES G /7 1014 Tl ARl oln £ (- 1)& FeAle.

17. @4 f7} f(2) = ax® +bx+ 28 gelslo] AT £(1) =8, /(~1)=00lck. olvf 4= sk
b 2 T L.

Flz)= if x#2
z) =
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18. f(‘w:l“in*'%*' +ﬁ?—l- o f7(1)& oML
19. &5 7 geoly, BE A o] diste] f(x) = 22" —2" —2f'(2)7} AEIt ol
f(=1)& FAL.

20. ¥ f7F f(z) =2’ +ax’ —dz+ 10l FHo] o TS WA

i F+n)—FQ1—3n)
hlz}% 2h

=6
ouf 4% a9 e FHHAL

21. &< f7F Ag AA F0)A wE 7hsoral, 499l Az, yofl tiote] oh2-E& WA
flat+y)=f(x)+ f(y)+3zy
70)=24 o, /’(2)E AL

22. W% y=2' — 327 69 23] Hol T Y 08 AE A2 oFE T 4L 1, mol2kT 8
A B F A, mI T oy =2t - 320+ 69 2= HHLS 72t A, B 514 o)
74 0ABY| Holg Foie

O 0| SFsi 42 S fI8 28

EASe B el TR B8 248 24
24. D|2A(differentia)?] HE-& AR BAL

25. BE HolH AkolATt ol HoIME vl P5ata] e WE 2R A,

[HIO|0{=E2IA St4~(Weierstrass function)E Z4AHGH HXA}]

A=
Tgll‘

o

AbEsl=

T

Aztg sigt 2

1. 17} ZQol7} 49l ddztolaL D)7} T914 ol E ml&E 7kt 59 ol F7} 9]
A Zgold dkpee] molBtal spAk ERl A kS £, gof Hist] SHRA Al k9t
o] & f+g7h oo AL SR
() DI)7F R SolA HEgztoln], Fo] BEIAE HolAlQ.

2 ¢(f)=7"2 W ¢7} D) 2HE FRO| APHAYS HoJA L.
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& B 0|0F/|

0 7tX| OI2H

S oM vlEAee mokeE GO, AFRAL BEE i T4 E AT 1E°Hﬂr oje} T2

F(z)=3x+ 5)4
olek olsle] ek Shak. o] Y] EUSE olEA T

WA A 4 Qs PHORE (3r+5)' WAsks Zolth T o] whEe mRHelx Ealet.

F(z)=0Bz+5)"=3zx+5)3z+5)3z+5)(3z+5)
2l F11, F9| vEHE ARESHH oE7)?

F'(x)=3x (82+5)(3z+5)(3x+5)
+(Bz+5)x3x(3x+5)(3x+5)
+(Bx+5)Bx+5)x3x(3x+5)
+(3z+5)(8x+5)3x+5)x3

=4(3z+5)° x 3.
4(3z+5)*2 (3z+5)"A (3z+5)F dht9] BA=y ABzsta v]Est Anel 2,
H3 32 (32 +5)5 vl Axke} rh

dutzom, 7wl kst eolal #o] 2 o]l ARdsolH

F(z)={f(x)}"

K
i1}
2

Qo Fo EPAL et 2.
F'(z)=n{f(@)}" ' x f(z).

§S guEoR, W ANse F A% % 0T TAT TS g o /9 ST ot 2ok

1. @5 /9 g7 mIE AsSha G ¢ - 7 AEEkR SR T g o S EE
Rsste, 1 Eg4t o Pk
(9 £V (@) =g (F@)xf'(2) (I 2% £ A )

Ale BAEAO| DY Tl GIMME|chain rule)oletal RET}

|9} 2

rlo
ol

LE HA olop]



2l 19 3Y y=/(x)H3 stk 223 20] o] HR] Holw y, = f(x,) 02k AL
A= 99 Hoe] A yol thstel, B hs Tt Zol oA,

(y)— .
|gi/j/(oyo>g/<yo) if ¥+ v,

0 if y=y,.
I8HA T b y, oA 9591 ot ofivfobd

lim 2(y)= lim {g(y)_ olvo)

Y=Y Y=Y

o]7] whgolch A7k y,oA QAdsoleks AHLE ALBSIe] 2,014 g o £O] MIEAGE Axtsh

—_— —9’@0)] =9'(v0)= 9" (v0) = 0= R(,)

Y
j—x(g b rlo:}ilgug(f(x?_z(()f(xo))
= lim [g’(f(xo»w + h(f(:c))f(xx)_j;)(x0>

= 9'(f(x0))x }ET;O z— 2z, + h(yo) % }LHZIO z— 2z,

=9'(F(2)) /" (z0).
IBER g o f= 2,914 U 7FsdtH, 2,914 ¢ o £ vl@ATE
(g o ) (20)= 9" (f () " (2o)
olct. |

Bl 1. O F7F F(x) = 3z +5)' 018 Hogo] L o, FY =342 13 BA.
flx)=3z+5, g(z)=2'22 T F(z)=g(f(x))o]|2&
F'(z)=g¢ (f(x) f(x)=4{f ()}’ x3=12(3z+5)".

FHTSY RS che Zo| BAT 4 Urk

y=g(f(x))°1L y=g) u=f(z)7} v|E 7FsT o
dy _ dy  du

dx du” dz -

7| 2. 3 y= (322 —z+4)' 9] EIE 25 HA
y=gw)=u", u=f(z)=32"—x+43 3PH ¢& fE= v]& 753 y=g(f(2))0]ER, I
Sl Eaen thewt gk

dy _dy  du

_ 7 6 10— 5 6 B
dr _ du dr—7u X (6x—1) 7<3x x+4) (6x—1).
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TN AHo|1L EFTFIAY e ashs A do B ALAS 49HolA WA VA=
1=]

Lol7} G4l 71013 @5 /7 T4 £37H810] )8 7R G4e bk T4 1) A9

t )
J={f@)lzengdn s 28A 1 J G5 - [7F AR, e oA

v=7r(2)9 ZAHEI A (20, yo)S AL 51 F50] 2o} JF4e] Tems JA = 2o
ool gfgolmg, g y=/ '(2)9 TAZLE (4, 20)S AdTh EF A (zg yo)oMA T
y=f(z)9] J#=] Hah= BA 7127] f/(20)T A (v 20)oNH &5 y=7 (x)2] TeZLo
Aot A9 7187 (1) (v0)2 A2 Fgoltt.

YA

y=f(x)

Yo

—

@)

= f/(JCo)¢ 0?1 xooﬂlﬂ

(F V(o)== — b

f
oitt. g f7t I°A &daste Bfole HE2 2Y

ol Felshdl cheat 2.

i

2. I8} J7} Zo|7} 9=
%

U Rl S s s e S e e e e e e [ e
el =l Gt e Sy okl

0E 1018 y, = f(xo) 0121 3R} GheF f7} 2,04 BlE 7Hs3}
F'(wo)= 001", I 71 4,0l 4wl FRsSte £l vlEARE et P

oy il 1 = !
b ey = P

o] ATE Hst4 HM|(inverse function theorem)stal HE=c}

B7| 3. 3% y=/z 9 35S 1 HAL

=09 W f(z)=2" g(z)=Vzta BYsH 7} ¢= AR I3k TA 0|t}

x> 09 o f/(x)=2x 7 00]2&, I Ao oJsto] x> 029 F oA ¢9] tlEAS ¢/ ()
7h ZAit,



x>0 1 g9 =S Fohd
/( )_ 1 - 1 1
PTG T 2@) T 2/

ot
=)

o|tt}.
1i g0+ dz)—g(0) . \/Ax 0_ . VAdxr—0 _
im = lim | — =

Adz—0 dx Az—0 Adz—0+ dx

olEZ g= 094 vlE E7FsdItt

1
BI| 4. mo] 2 ol AALY W g y=2" 9 EFFE 5 EAL
1
x>0 1 f(x)=2", g(x)=2z" o2t HJstd 7} ¢= AMZ I Aot
x> 09 9 £/ (x)=mz” 'o]BR, A3 Aol oJ5te] x> 091 H 294 ¢ BEAL ¢ (z)
7F EAtt, 2> 09 1 g9 =35 ot

, 1 1 1 1 1 ”
g'(x)= = = Ve S

' (g(z)) m(g(x))m*li
olct. wiot r= Lolokn slwl g(x) = o o ERF o' (0) = e’ e]ER, 17 W4 uho] B

lim 90+ 4x)—g(0) _ m (4z)" =0 _
dzr—0+ dx Azr—0+ dx

olEZ g= 094 vE E7FsdIth

7| 5. »7F FESolaL = 0, 7= 102 SFAE ofdf| x> 02 HLJollA (x) = 2" o]}l H Y

| P4 10 B4 7o) B

r7h 91 AL O WA 1 (2) =2’ ' 4 ARG IHEE 7} 47} okd fels

omA pi R PSS % gheo] SRl & 2> 091 WglolA hE M Aksei,
T3t AT} 27| 49| AT ALgoHH

1\n—1 1 n—1 1—m n—m n

’ _ m 1 Z_l _n m mo m _ N 7171_ r—1

n(x)=n\x X |—x ffmx X x = x ffmx =rx
m

ot & g(z)=2"9 TFTt ¢/ (x)=r2" 'O|BE, y7} HY 9] FA|T YX|FHCH



B 6. 9 2*+y* =25 92 A (3, 4)0)A o] Yo Hsl= FAlol 71L7|E F3f HAL.

e S8 fla)=V25— 2ol Bt y = f(2) 9] L A 27+ 4" =259 91% vl I
stH, A (8, 4)& Adth

1

B f(z)=(25—2%)%0|BR &7| 59] Ane} AfHHLS A+gatd

ot

oy Lo N N
f(x)—§<25 2?) % x(—2z2)= T

x

oltt. A7]e] z = 3= widstd

o\ 3 __ .3 __ 3
ol o] g2 A (8, 4)° y = ()2 T Hoh= HAl9] 7127018, A (3, 4)°14 €
2’ +y* =250 Fake FAo| 71e71e 2tk

H7| 69 99] W84 2°+y* = 25004 yi= 2o g Tt ofdh Iy

y=0d 1] y=/25-2, y<0Qu] y=—/25-2"
olal, ZAZte] FAOA y& 29 7t Hrk
ole} o] A4 F(z, y)= 0014 z2t 2] 3] IS ABs] Hsto] y7t 9] 7t He 497t
et olet 2 omofA 9] F w7t Fz, y) =0 EZE 018 1, o]& T4 yoll et S8+ B
(implicit equation)o]2tal -2t} 3¢ y & SR U= A2 J4E Edok= WY F shuolot
ojek= A0 Z 29| B y7t y= f(2)9 EE Fod o, o]F > yoll et Yol Edd(explicit
form)e]gky HEc} 34

7] 6014 ol ke WA 71718 o] Sote] SUS HBL S
U Foldl @471 ulE ZRstehe Apo] HAETH, BT )Ry

2 7%+ A
S35 B 22+ = 25904 yE 9 TR BT FHE 2o Histe] nEshH g d=t)
2x+2yﬂ:0 = dy__ =z (&, y#0)
dx dx y
J5og o] Ao HAHO ARl »=3, y=4F HYsIA
dy __ 3
dx 4

AulA o 23kt thewt o wlEg

S&t 0124 (implicit differentiation)
Sy = f(x)7} PR 7Fsokal o] <=9l 3% BEo| F(x, y) =04 W, F(z, y)=00°]A
yE 29 B BT PAE 2ol dote] uEste] T8 Tt

34) S 2T e 2EE 44 w2 1Y, EEd 2ol REUE g
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rol T 0l Rsa Thg A1 WEATHT 3
22+ 4z’ + 72y +8=0

23 IS ANGIe dy/daE T BAL 9 49 PES o] thste] mlRoh

d d
2r+4y° + 202" L+ 7y + 72 =
dx dx
=
5 4 dy _
20+ 44° + 7y + (202y +7I)E—0
ot} J8u&g

dy _ 2x+4y°+ 7y

dx 20xy4—|-7x
ot} o] A& 20xy’ +7x # 0% z, yol o5t} FAE3IH

D72 LIEHH 22| 0IEH

T HE z, v IAE AZE W 15 ARESH
x=f@t), y=9@)

o Zro] Uehd o, +& UWHH(parameten) 2l FE21 949t 22 #HOE U 55 WHHE
LIEFH Se2tal FEt. o]} o] mi7fHE ARESIY x, yo TAE Uehile 22 412 #85=

W % sl
‘{'\_

= @ £(1), o(t)7h vIR ST £() # 0012 SkA). AAERS AFget
dy dy dx
ar dr dt
dx
ol %¥ 0olnz thgo] JYsith
dy

oS Helska gt 2.

OH7H'2 LIERA 3t4-0f Oi
= B 2= (), jy=g(6)7L 2ol w5t HE 7RSSt £/ () = 0°18 dy/dz= thedt 2o
dy
ayl ] L el
de | e 6
dt

ol 71A] o

Hr



B7] 8 uiAEZs 2 UERE S z—— 3¢ 42, y=— 22 + 3014 j—i% 28 wA.

=30+ 28 (0] oolol FR 1= co+ SoluR 4B oo] oF Ao Ve chet 2
R TT (B R TR SO N
y 2t°+3 2( 3x+3 +3 gt +9x+ g -

weld Theg ek

dy __

dx

8
+2
T

4
9
U2 oz 7o) BA. tAESE Uehl @40 nEEe ARgstel ANstE Bt Lk

dy
dy_ dt _ —4_ 4,
dx di —3 3
dt
dn By T At gk 2ol shA|Rk
4 8 4 8 4 8 8 4
S TR YR IS P B S
gt gT gt g gim gt g gt

olE® £ 7H Yow & Ant Axg

pa=r

W0l =ahixl7] figt 2

1. theat ol AolE 4 £o EF4E THHAL.

(1) Flx)=(x+4)
B) fla)=(z>+22+3)"

© re)= {1y )

7) fx)=v2z+7
©) fx)=v4—Jx+1

. TS W50 oPAERS & TR
(1) y=Va+5
B3) y=Va’+1

- y7t 29 Bl FA ¥y —yF =3

-

.

2 A9] v AL

o=

TBHA 2.

7S 2 YERA S 2 =3t —1, y = 9¢°

Q) f(z)=(8z—2)*
4) f(z)= (* 312+4x*5)

3

© 1= 5

®) flz)= (42> —3)*(x +5)°

10 £ = Y21

@ y=Ve-1

@=Ly

WA, ol 4Lg 380,

—3to] tiste] ¢ =1 wf o] ko] o] s}

oJop]



5. 0|EASe] Aot SRSE Agstel T IS oA,

2 __ o 3
1) 1imw 2) 1im(h1%
h—0 h—0
3) 111%”’”*/5 @) 1irr3i”+j*2
P P
. B+n)-2 11
6) lim ©) }}Eﬁ(m 1)

HaS ox|7| 2t 2H

- Hoke A4 3 712717 490 A4S PN T

7. W g =9 aEe] Heka A (2, 08 A AL WHNE TS,

2 _gpmea <y <1mEAIG o Y g3

8. y7t z9] Prolal A 2=
Yy —2 dx y=0

AL

9. p7F 00] obd Al%eta sha}. ofu] EEA 4 = 4pr 99 A (21, ,)01A o] EEA] ok

Aol WA oA,

10. a, b7} =gt sk} 5§

919 A (xy, ,)0141 o] BH] Mok A4S WA TS,

11. a, 67} FZeaka s A=A

9190 A (xy, ,)0141 o] FAle] Mok A4S WA TS,

12. Wi7RES ¢ 2 UEhd bz =21 —5, y =" +¢0] Hote] o] o] ol Hok= A F

HA 24yt 3= 03 $HOR Tt HH PHAS ToAL

0|

HHE SHAF7] et 2H|

13. y7F 29 g0l 54 28+ 47 =52 WEAZL oy y' & FIAL

14. y7F 29 g0]al B4 2° —y° = 18 WEAZI oy & I L.

15. y7F 29 g0l B4 zy+4° = 18 WEAUY ol T}y S FIHAL

16 y7h 29 B4oli thg BAL UEAZL 1) 'S T
2

(D) 2*—y* =1 2) ﬁ—ﬁzl
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17.

18.

19.

20.

23.

24.

e f7F UE Thsdt g@eolal fOf ok g7F EASIH ¢k vl Thedtal

i f(x)—S_l
e S R

S WAL olhf ¢(3) +g7(3)S FOHAL.

dy dzy

dx (dx)?

S f7F A A AN vl Thsstal, Ao A xof st f(x)+ f(4—2) =8 T
ZA719 £(0) =100]2L £7(0) =—30°[c}. EZ £ o] A g7k EARIT olnf ¢/ (—2)E s}
AlL.

WAL 12 e B 2=, g = 1+ 1004

g o2

no] 2 olgel A%l G4 19 g7t wil oV B JRsT Feka s ol st oo F
fol WA ST FEL HolAL.

(r9)" = Y[

k=0

f(n —k) g(k> )

o] FAZ BHOIELED| B (Lebniz rule)olata HELE (0714 (7| olA5E Lerdrh]

0 iy Ay (A D)y A0 gy D
de 2% 4 W a4 )T 2 de T 2 A
du _ dy _ du

o Mo R4 HeE ST ) TARE ASI A ABL Sk o] I
A8 HPOR AR S ST 2A

P7F RGOl > 0, 2 19 1) Y y = 279 EFE TR Zo| TahE Folo] BA

r7h 59 fElolng r= ol AdG ni} mo] EA.
m
4 y=2"9 FHE mAEsHA
y%’l — In
olmE, S uEHS Algslo] L o dist] MBSt e A
mym—l % Z_z — %‘rn—l.
Jgng 4o =geE teat g
dy _ona L wa N om
dx my™ ! m( n/my”*l m
100



You don’t have to be perfect to be confident.

You are not meant to be perfect; perfect people simply don't exist and those people who
try to be perfect are the unhappiest people in the world. They have entered a race to be
perfect that has no ending, and as they get close to the finishing line it continually moves
further away from them.
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« WREHE  tanhx = o AT
coshx
1
s WIANZHE  sechx= o M=3
coshx
HE] BRSO
oheg oA

(1) cosh?z—sinh’z =1
(2) sinh(x+y)=sinhx coshy+ coshx sinhy

(3) cosh(x+y) = coshx coshy+ sinhx sinhy

tanhx +tanhy
4) tanh(z+y) = 1+tanhx tanhy
coshx+1
2
coshzx—1
2

(5) cosh® % =

(6) sinh? % =

O HolAle.

(1) sinh 'z = 1n<x+ 22+ 1)

ro

r
[m

=

.

m

(2) cosh 'z = ln(x+ x *1) (x>1)
(3) tanh™ llnH‘” (Jz]< 1)
(4) csch 'z ( 1|;r|x ) (x#0)
(5) sech 'z ( O<zx<1)
©) cothflxzémij (lz]>1)
116
ofgl HA o]opy|

coshx =

cschx =

cothx =

e“+e ”

sinh x
coshzx
sinh x




“In mathematics you don’t understand things. You just get used to them.”

— John von Neumann
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OFE #iy Ofop|

giel oo

W4 f7h TN HIE AR w 72ke] oA HEAS £ () 2 =cD @ FH y=7(2)o]
At 4419] 718719} 2k 0|9 o] MEL ghao] Tz mepe M| Y% B AHEE

At
o] oA u|BS ALg35lo] 0] 1| mo] Mok nlolshs WHE AtmEAL

FRTZE [a, bl A&olal AT (a0 b)oNA PR 7Fs3IH f(e) = f(0)E UEAT = A5

y
"()=0
oL

f(c+h)
Sf(a)=f(b)

Ol a cc+h b x

J-3 o] 3k 17t collA HHEE ()& 7RIt sEAt
a<cth<bd A rol thot] f(c+h)—f(c) < 0°]EZ

lim f(¢‘+h2—f(6) <0 297 lim fletn)—flc)

h—0+ I 0 — h
olet. IR f7 ol HlE AMsetEE, 9 % Fehe Polof gtk webd Theg Qv
flet+n)—f(c)
¢)—1m

=0

f7F colA FSghe 2 Aol 22 23S 4 5 At
el

oFE 4zl

1. &= 771 @977 [a, b]oA Aol FFTE (a, b)0A] vE 7hsdiH
fla)=r®)olH, f'(c)=0A H 7 @AFZ (a, b)°l Fol= Pt &A3ict
o] AFE 29| HZ(Rolle's theorem)&t HEt},
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2
T /7F 2R3 (o b]olA Agolal BT (a0 b)OA v ZhsSITtaL kb 34 y = /()
A F A (a, fla), b, f(0)FE Atz A FHAE y=g(x)2aL 5HH

)
g(x) = s z—a)+t f(a)
olct.
VA
1) y=gx)

=Y

ojtf <= g h(x)= f(z)—g(x)ZHL %
oA ul& 753 h(a) = k() = 00]c},

kA E9f Aol oJste]

b a, bloA @&ola AT (a, b)

¢

h(c)=0
QA 7 BUTT (0, )o] Hol® sht ZAET o S| e

W)= F10) g (0) = /(o) - LS

—a
oJiL, o] gko] oojE=

)£

() Ry

2. F% f7F BAT [o, BoIH AdolT BATFZE (0, bl w]E 153k
£ )= £(a)

= (c)
A A 7t EAFZE (@, b)o Hol= st 2AFH. o] F2E Bdal Hl(mean value theorem)et
IR o=

5 7 ST [0, b]oIA A&olL FATT (. )0l MR A5, [a. blolA £
Bushet colq o] ¢7skgo] okl A o7t (a. b)o] EARILAD

41) ‘Bog B e wWodske FEEA F2 "ol WA et
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B e ARgeHE FholA el S Eekro] REo] BAE ¥
T f7F Gt 1004 nlE ZRssitka skRk 18| #7b Io]] &3k 2, <
zy, 2,9 5,
f(fj_’;@ = 7(0)

9 ¢t DU (2. 2,)0 Holz Bt EAgIct.
olu] s'o] 3o wet Al 7Hx] H9-2 Az 5 k.
(1) ®vkeF 2t 19] e 3 2ol st 77 (x) > 00]2hd

f<x;2)_’;§x1) £(e)>0

O|A z,—x; > 0°|BR f(x,)— f(x,)>

webA] g

0 = f(xy)< f(z,)Oltt

£ T2k 1014 w3k,

(2) ek 7t 19 BE A zol Histe] f/(x) < 0°]H
f(‘r2>7f<‘rl> :f,((,‘) <0
Ly T Xy
O|a z,—x, > 0°|B& f(x,)— f(x,)<0 F f(x)> f(x,)OlTt.
weby e ri 72 Tl ead
(3) wreF 7t 19 BE A zolA f/(x) = 00]2pA
A Aoy
Ly T Iy
OlBR f(x,)= f(x)=0 F f(x;)= f(x,)olth
wEba] Sk f= G 19 BE oA It gt 7HKIth

o|AS AEshd thed} Zth

H
U

il il = S & ]
(L) e el s &l @ el A U
) et GRS e

@ il vl wsl el bS]

B 1. &= f(a)=

<328 4 f'(z)<o00|t} IBBZ z>3Y W f= £F7F0k, 2 <3¥€ W f&= &%

o,
oA f’(x) < 0°]H,
o,

st s,

1914 &57peit
e 191 egasit
fE 1914 A5siolet

#1 Qo Ha 39 ool YA YK AL ohth 5 A% /7 B
T £/ (z) = 091 ol EAT 4 ek A £ (z) = 2P0l I S @14
Agt 2 =02 0 f'(2) = 00]ek.

okE WA
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19]
Tl

22— 62+ 8 AHBEA} f/(z)=22x—6°]EF >39 1 7'(z)> 00]1,

23,

A %57¥ee
o4 %37¥t
0



HA
A /7 f@) = 2° 322 AHOE] e W y=7(2)2] I M y=w-3x
s ARz fe ROA HELS 2H4] &1 HUghe 7] 9= <3
o 2E 2 =—1 AN £ (2)7h v HAgkE 2k AAY 2 |

(¢]

o= 1 2ANA f(2)7 HEge 2 AHY B ,
197 29RE tolN Rokg W APl AgtAd wole 3 71O\ 1 AT
27 Uk, Fggeln REG. Tk ) Yo =
Aol ohgst 2k gf-N
W /7F T2 1A HIslo] L c7} 19] Holn a4
+ ik o YR 2 of| AT J7F EAF £()7F TN IO 19 Hgro] HH s cof

A SRS 7R R Welkal £ (o) E £ SSZkocal maximum value)olgtal F-E2ct,

(o]
flo o

SN

o UOF 8 YAE = olf AT J7F EA] 7 (0)7F T To1A] £ Fdgho] HHE i co

A Z4HE 7R L Wolal f(e)E Y 22Zkocal minimum value)o|2kal HEt},

SR F7S 5E0] SZklocal extreme value)ol2tal H-Et} 42)

HI| 2. P2 [z, 26)0A BE B v = f(2)9 T=7F TP} Aokl SHAL

3 fl(x7):0
rd

1 I 1 !
X, X, X X X5 Xg X, X %

O] ‘@—‘/I\“IE‘ Xy, X3, Xs, x60ﬂ/\—] :Lé\‘ g 7}11111 Xo, Xy, I7°ﬂ/\1 '21"5“\%1]:% 7]‘%_]_]—’]'
o] = 204 & mZ 7HAH, z,004 W M-S 7HIT
2O S40S 24) 91 Fughs 24 Rt

5 f7F 2= oA FFE AL 5 YAE 2 ofd 0NN HIE s 1 f1(0)9] TS
AuEA} g f7F oM SRS 7 00] ok EA 0] 77k A kol Histo]

flet+hn) <7(c)

olmz

lim fle+h)—f(c) <0 397 lim fle+hn)—f(c) -

h—0+ h—0— h
ojt}, onff 3k & oA PR JMeotERE 9] F IS Zolof dith. & f/(c) = 0°]t}
22 WO F [} oA FEFE 2= AT ) =09 & S+ Uk

42) SHIT F4e 5201 IASUCIRAL F=r= s, WG HsghE FE20] BiiSatelHhal FEr)e .
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4, 2 f7F FARZE [0)A TR FRssitha SR Wk ce [o]T £} col A 2 T

T4 79 FAG) &3t A FAA £ 0[EARTE 00l STt vl SR BE 1] YA
(critcal poinyeleti Ech. 2| 40] ofsh BRlTLold AolE W4 ro) Hhghat Adghe 7ot
W 7709 BAY £ QARG £ BRgS 2 Aek

271 3. 7k (-1 2]l f(o)=cloleta AolE 4 /o) Haw Hdghe T B
5 79 ERSE £/ (2) = 220182 £/ (2) =091 L =0 Bolth. Z /o] YAHL 0 Bor}.
oAl 7ol BAT rol YAHNA ro Fr@E oA

FE1D=1, f(O)—o, F2)=
o] o)A 7FF Z ke 4o0|n, 7P FS e o]t}
JHEE 5 fE 0014 HEg 02 7HAH, 2004 HdAg 42 7P

27| 4 5 fle)=2"+ 28 AHER [ (2) =32 + 10|88 BE 2o fste] s/ (z) > 00
. 28R fi o| ol 3ghe 7| obert

HI| 5. 9 () = 2° S AWEA ¢/ (2) = 3270|HR ¢/ () =09 FL
7 <29 W (2,)° < (2,)’0lBR g BE RoIA £F7IHE otk & g 0014 ke Z

Al =t o] dlg 3 F2l 49 o] JHsHA| ¥Ee IUT = Ut

3h7} o2 s F7he ZHe Mol mEALT) 0oltk Telt ulEAST} 0ol A
I oM RIEA] SEE 2 A2 okt SEARE 9 7HA] 270] F7HEE vl A7 091 o)A
7t SEke 7RI

Sk f7F EFLE 1904 ujE 755kl ce o]y £/ (¢) = 0°o]gal SR}

CHF 9] BN £ BET} Fol ] SO MIHH S 9] HLo|M 2Rt gl
o ol FHgs shn.

- gt 7 (0] HQolA f7o] BEr} QoA oz HHE [ 0] o)A ATt <5715}
va cold Ipe A,

¥
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wets o]

o] B3

o

A5 B 7h A ol ke ZEA iR fro] Ro) wsks 2Astel thaw

% 9t

not Fe

5. 3 /7F GUTZE [o1A TR ARSSL celolH f7(c) = 00J2L 34

(1) Bk co] BolA £/9] BB} JolA] S0 uHE fi cold] ITiolL, It £(c)F
71e.

() WOF 9] oA £79] BB} Lolq For Y fi cold Faolm, IAFt £(0)S
71ie

H7| 6, 3 g(x) = 2°— 329 S o) BA
¢ (z)=32"—3=3(x+1)z—1)

ojEg ¢/ (2)=0% F& z=—13 z=1 BoJc}.
r<—19 1 ¢'(z)> 00 —1<z<1¥ M ¢'(z) < 0°|EZ g » =— 1°]4 IHZES 7MLt
—1<2z<1¥9 9 ¢(z)< 002 2> 19 1 ¢(x) > 00]EF g= =104 24572 7HAch

H7) 7. 7% [3, 6]o1A A" = f(x) = (2 —4)°9 At HEFS o BAt

f/(z)=2x—80|BZ f/(z)=0%] ¥ =4 Holr}.

<49 W f'(z) <00l z>4Y @ f'(z)>00|HR f&= z =404 F5E 7

olA] 2ol F Bl 3, 63 £ wEASTE 021 F 4°A £ FghS BlawskAk
fB)=(=1)%=1, fl6)=(6—4)*=4, f(4)=

ojlBE fi= 4004 A& 05 7HAH, 604 HUigt 45 7HIch

oJAEE ARSI o] STielt S4AE WA EAL

S f7F GRFIE T4 AERI oJAER}LE 2 ceTolH £/ (c) = 00l SR}

* ToF £7(c) < 0019 o] A=) A&Adof| 9fsto] 0o] ofHA] 0ofl ZF7hE kol tiste] @bt
(c—h, c+n)ONA f”(x)<00] AHsIc} ol ALY (c—h, c+h)NA [/ &AstT
f'(e)=00]B& o] #HLofi s T—9—7]' FolA o2 vtk webd f= colA Ftiolth

« B2 UHOoE, WoF f7(c) > 00H g f7F oA FAYES & 4 Atk

olde gelehd thEy £tk

= 77 el el Sl el s sl S e [ AR GRS G [ sl
M ‘3&04: f”( b e s vl %ﬂ% I3, [F=REiAS el Zalise
@) e e > el e el SRl ke suililEegAdzllE g
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&

2| 8. 5 h(x) =2 — 325 AujEA
n(z)=32"—-3=3(+1)(x—1)
ojmZ ' (z)=0% F xr=—13 r=1 Holt}. I
n (x) = 6x
ojB& p”(—1)<0°]a »”(1)> 0°]c}.

B P ak - 1014 F9gk 28 A, 1904 34 - 28 7hinh,

JHme| 023 B2

)

<
e

o

“

X

LF_

aL
=
iel q

A y=r(r) 919 99 F A P, Q Ale]9] FA Fio] A& PQETE 4 ofefi:

A y=f(z)7} o] FZtolA OB E EF5tHconcave up; convex).”2kal L3ttt

E ofE FolA A y=f(x) H19 A9 F A P, Q Alo]9] FA FEo] AR PQET I A%

I H T y=f(2)7} o] FZolA YZB2E EE5Hconcave down; concave).”2tal LT},

T f7F F2E T004 A&Q1 o AESE ZHITAL oAt

« WHoF f7F TollA @ £V (x) > 001 FA v = f(2)9 FA9 718719 fo] &F7IIER o]
PN FA y = f(z)e= oFfFoRE EESTH

« WOk f7F IolA @4 7 (2) <00 FA y=f(x)9] FAY 7127191 f'o] ¢HASIEE o]
FNA FA v = f(z)e AFCE EZolt

y v

=)

4

e}

2}

I

2
2

s

o

S'(x)> (%) > f1(x3)
f1@) < f15) < f'(x), T

oS Helska gt 2.

7. ¥ f7h T2 IO 449 o ASFSE At S,

AR ERiS iEEE ST AGCH) = oo R4 (=W ()= =4l Tol A o=|Z o E=aic)
i =R TR ol Ol A o S e el T Ol AR & O 22 || 2 S S L

H7] 9. < f(x) =2 —62+8S AHKEA} f/(z)=22—60]1 f/(x)=20]0F O] =
= IE XA ol oz EFoirt.
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S f7F 2 1004 elElo] At ¢7F 19] Hojgkar skAk ek A (e, f(e))olA FA y= f(2)9]
AAlo] S5l 9] Y&I} LER|A o] TJHmrt EESH weko] RIE v A (6, f(e)E
A y= f(x)9 HIH(inflection point)°|Z}1L

——aa

=
=L

7] 10, & g(x) =2’ +2° + 29 T2 MIHS 73 BA
¢ (z)=32"+22+1, ¢g"(z)=62+2
oBE, <— U 1] g9 THTE YBOT BT, 2 >— Y 1 o9 TYEE ofEo

gt aepe 4 (-1 - e o aene) wsgol.

3° 27

Jzfoel M

o)7} Bkl B4olA] 24 919] o] YHezRe Wold uf, 1 oA ofwl A4zl Az} 0.0
2 $EsP 1 AAS ZA9 M2M(asymptote)o]2tl B2t S0 djmo] HEAL IA A 714
= 2ae & 9

AX y=07} 5 vy = f(2)9 TFHE $HHIM(horizontal asymptote)°]2} T

lim/(z)=b6 E= lim f(z)=b
% Bl ool AHske AL ouigitt.
271 1. 9] Oz e] SEHTAS Fohe o AEAL
(1) f(2)= Lol 4 lim =012 lim - = 00|82, y=(x)9| Teze]
SuETAS 4 g =0 Boleh
() f(z)=e"ol#i 3Hd lime® = 0li lim ¢ =002, y=f(r)9] T2
SHHTAES HA =0 Rolth
. =2 o = . =2 — 1o . ¥ —2 — 1o
® fle)= lz|®+1 ISt B }erci lz|®+1 1ol xkrfloo lz|®+1 1o1=2,

y=/(2)9) 2L SHHZHE % A

M y=13} y=—10]|c}.

4) f(z)=sinz2l 5}H 2 — o T} x — —ood W BEF f7} WARRICE TEg

e

=

y=f(z)9 JH=xE S=HY

27 et
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) /()= em bl lim 0E=ooln lim S0T=00]BR, 4= /(x)9] Tefne]

xr— —
SnAzAS 94 -0 ol

A7A y=f(x)9 2Tt A y=0 F

553 e HolA B Ao] Fulge,

A y=ax+ b7} &5 y=fF(x)9 TIH=Y AR M(oblique asymptotes)@]ef 2 4 = 00]al

=

lim (f(z)—ax—b}=0 E= [im {f(z)—ax—5}=0

% Sht olge] gYste AL et
87 12, 0] Dme] AHHTAS T oS wEA

1) /(=)= ;x:i ojtaL shak. whek g(x) = %‘F 10]at1 5hd

lim {/(x) —g(z)}= lim

00 o0 4—2x
ag8a
ILirpw{f(x) g(Jc‘)}—IErinw4 =0
oltt, aHER y= f(z)9] TFHmO] AAFTAL 2 A y:%+1 Bo|c}.
y X
y=x+e

() f(z)=xz+e ol skt 2H Y9j9 A «, bl Histo]

lim ((z+e*)—(ax+b))= oo

xr—> — ©

lim ((z+¢*)—z)=0

x—> o

oty IHEE y=f(x)9] LY APIHLA

H4e A y=o Bolr}

(3) f(z)=cosz 3FH y= f(z)9 TFTL AFAHTA

24 27 gt

QA o= 7t 5 g = f(2)2] AmO] 2%

£XIMAM(vertical asymptote)°]|2f -

1im+f(r):i00 FE=  lim f(z) =%

% st olgel AYsHe AL sttt
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Wl 13, P9 YL $HYRHEG FAHE o AufuA

(1) F@)= Lok s 229 fE 0@ Al RE Fol4 Asolnh. Eet
lim f=co 78T lim L= oo
r—0+ L 20—

oluE y= ()9 IO SHAHTHNE A L= Ho|},
(2) f(x)=tanx1 &} I1HA

Eo| R E AL :f(x)p,] a@jmEo] 2z H2Molct = eHAEQ] eIl Hols] W
AH24e 71,

flo
ab

() /() = Ino?kn 5. 2209 79] B SURL (0. e2)olek /8 (0. o2 Bl

@) f(z)=e"olFL st T f= BE Aol F&HolBR y = f(2) 9 TZe A4

27 ek

[
fifo

=0 Jejmol J4H

@

® ® 6 A
e T [T T !

—(> R

= f(x)9] IHL] NFL ke 2 AR RASH] 18 4 Qi)
Holofa} 2o}

A0 34

|

o) Z7lo} 74, Srfjob

® Temst e g, Wa

® 2}z HZA

<

4

o lo ® lo

9L =

=
o
ox
7
_{

N

B 14, 3 fz) =2+ 4259 T2 T8 BR f(2)9] AL olBsshd

flx)=2*(x+4)

Fx)= 42> +122% = 42 (x + 3),
7 (z)=122"+ 242 = 122 (2 + 2)

olty, A7|A f(x)=0, f'(x)=0, f"(x)=02 A = F5}1L o] AL 7|FO =7 ro] ZVlet 7+
4% X2 UE 087 20
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f(x) - - - 0 + + + 0 +
) |+ + + 0 + 0 - 0 +
f(x) > 0 A i B r 0 7

o] 5 HIFOR y=f(r)9 IHTE TIH theat Zr

y=f(x)

L
o

o] T — 304 gk —27& 7HAYW FHUg2 2R gtk 3 y=f(2)9 JH=E=
r<—29 ¥t x> 09 HYoJA ofgiRoz BEZstH, —2 <z <09 MM fFoz B
sich ESE o] JEjmo] WEdLe (-2, —16)3 (0, 0)oJct
SHH Sl f7F BE ASoA o], dojo] A ¢, ol tisto]

lim {f(x) = (ax+b)}=c0, 1lim {f(z)—(ax+b)}= 0

x —> 00 xr— — ©

olEg, y=f(x)9 A=E FIAHAS ZA =

7] 156, &5 f(2) = 2“4 JHTE I8 HA),
19 Aol A HA FolL £(0) = 0012, y= f(x)9] THZ= LS Adth
ERF f(—z)=—f(2)0]B& y= f(2)9] T xe= Aol thsto] tidolch 2HuE & > 0L o
o] Ize] mefut 2ARHE S-Sttt
= 2=, aela®=3)
/e IS ) («?+1)°
oEE f(z)=0 Ex /" (2) =0 H 25 Tl o] A 7IE2E /9 Tt HAE R W
=% o= 2ok
T 0 \/g
(z) + + 0 — — -
ff@) | 0 - - — 0+
f(z) 0 e 1 S @ b
ERt
lim g
r— 0 l‘ +1
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o= y=f(x)9 ALY FZAHL zFolth. f7} BE ApollA AKo|HR y = f(x)9] =

£ 2RuTHE 24 gt

Wetd 4 g = £(2)9 2= 12w et 2k

y
ﬁ 10 _2x
2T s
| O 1 8 X
““““ G
2
o] T 1004 L 12 2801 — 1004 &gt — 12 7RItk B3 y = f(2) Q] 12fze] Wy
%Aﬂ @ (_\/gv _\/f), (05 0), (\/gv \/Z_)O]TL}

=}

K|

Ho

40 =asiX|7| Hst 2H|

1. 3= f7F A JAA 0004 o233 2ol FoEo] S wf, ¥ f9 IS BF oA L.
@) f(x)_3x4+4x3*12x2+1
Q) flx)= —x —2?—3z+1
() f(x)=32"—82° — 62>+ 242 +9

2. Sk f7F @Rt (-3, 1]914 o3k o] FolElo] 9l

f(x)=x4*8x2+5

ojmfj fo] XA FEGHE FoHAL.

3. & et A3 17 o3 ZE |, #1194 S F 9 Ut HS$ghE okl
1) f(r):—x +32°+2, I=]—1, 4]
) f(r)— x +22° — 22 —6x+1, I=[—2, 2]
(3) flx )—x —322=9x+5, I=[—2, 4]
4) f(x)=—32"+82z—62—1, I=]0, 2]

4. FATFZE (0, n)ollA B4 y=2"+4coszd] L} QFo2 =G 29 WS T

5. 8 f7F @EFZE (0, 27)00A4 f(z) = e sinxB FYEo] A o, o] o] HIHS
L5 S5 Q.

6. T f7F fla) =" —xFaL FOEo] I uf, B [—3, 11014 7o HAYH HE92
TOHA L
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7. B 9] 2FZE AL,

(D) @)= o' 20"+ 205 —1

Q) flz)=—32"—42"+1

TR 30 Tzl AMIHZAS FEIA L.

i 241

(1)y:xx—1 (2)y:§_1

_x2—4 _xz—l

N =1 @) y= S

-1 541
(S)Z/ZJC‘r (G)y:xz
X

9 AN Sk B4Reo] AMETAS TaH o] RSN

HEE x| flet 2

9.

10.

11.

12.

13.

14.
15.

16.

17.

18.

Rzt [—2, 2]oA B f(x) = 22° — 62 + 429 FEgho] — 359 W, A= ¢ 9] B 9t
AlQ.

[0 oJARI HE zof tiste] 22° —3kx? +1 > 0]& TEA7|E I kS LA Q.
S 7 f(x) == 2 + 2 +ax — 482 HolF o] Qi o) 2R3t [1, 2]o)A Frt &5
SHES sHe A% a9 G2 FIhAlL.
% 7} oheat 2ol HejEo] gk
f(x):xg+6x2+kx—1
oldf BRITTE [~ 3, 1014 B f7h £BIES Shz A% ko] % FIHIL.
7V Fx) = 2® +32° + k— 523 FoEo] Jat, @377t [—2, 2|94 £ FHigto] 8
ol 717+ [—2, 2]oA rol LGS AL

RURE )

i)

[z > 09 BE A$ o i3] 2° — 22" — 42 = pI7} AHIHER 1= A5 po e T2
% £} g7} thea} o] AolEo] ek,

flx)= 2+ 22— 62 87 g(z)=— 2x? — 16z +a.
T2+ [=2, 0] 9 RE A 2o 5t f(2) > g(x) 7} BHFES ke A5 09 g T8 L.
@ 77} ket 2ol Hojeol ek

Flz)=4z'—52>+10 283 g(z)+2'+32°+E.
ojrf [RE A zof st f(x) > g(x)]7t AHES sh= A k9] S TOHA L.
S 7 f(x) = 2° —22° +ax+ 10]2ka FH o] Qlet. olnf) g f7F AR (— 1, 2)oA
ok} 4L BT LES ol A% a9 S T,

zoll e WA 22° — 6z + k= 00] AR TF2 3709 T& ZEF S A4 9 ghS TFIIL.
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19. zol thiet B4 52° — 2= 22" + 9z + k7 AMZ OhE T o] 23} slte] 3] & AEE Fh=
4% kO] 3 FA L.

20. zofl gt WA 42° — 3z —a = 00] AR TF2 T o] T3} shto] So] TG FEE B AR
a®] & TSR Q.

21. =5 17t f(a) = az® — 6ax® + bEtal 2|0} QAL a9} b= AF5olH @ > 0o|T}. ESF F3lzt
[—1, 2]olA 79 2HZE2 302 H&gh2> —290|th ot a+59] S FOIAIL.

22. W% f7b f(x) = 2+ 6ax’ +9a’z+ 1012k HLJEo] 9L, o] Jhro] Hsighat F4gke] Fol
340]t}. ojnf A 29 IS T L.

23. ®% f7h Fla) =2 =327 — 92+ kTT HOIElo] QT ke Aolet E S £ IRk M
3 83k m A M=—molth. oju] A4 k9] e oA Q.

24 W% 7} Fl2) =2+ (a+ 1)z’ +az + 3012k oo} Qlom], APk (—2, —1)olA
TR 2T FATT (1, 0ol I T ojnf] A% 9] S TS

25. 17} Zol7k =9 GAFZIOITL f7} 914 el Fpatar shal. wet 9] dele] F xof det
of reJc IQ It J7F EA5t] f71 JollA Aaedtaeold, “f 7t T4 FAKORE Ao|
eI B B £ TR Io1K FaKos Apolw, fi [04 AR de HolAle.,

26. 0" = m'S WEAFE AR U2 AA5 m, n9] B BT AL

27. @ f7} The3t 2ol HelEjo] gic.

f(x): eil/xz lfl‘¢0

0 if x=0.
(1) f7} ROIA A4S HolA Q.
(2) f7F ROIA v]& 71s8hE HoJAlQ.
3) 4219 A% no] thote] o] nAEF: o] ZAFHS HolAQ.
@) 4219 A% no] thate] £ (0) =09 HolA Q.

28. T f7} HlE 7Psal i) fi ko)Xt ¥k £/2 oddo] ofd 2= 9t} 1y f7F mE
7R3t o £/ o A AROIgE ARE AHAT £7F @Rt (o, 6] oA Agoln FBRZY (0, b)
oA HIE 7RsEkE £ (a) # £/ (b) 2k BHRE. THF y,0] £ ()t £ (b) Atolo] Q= Holgtw
I (20)= ¥y TEAF= A 2,0] DAL (o, b)ol] 2RTS HolA|Q. o] HEE Cl2Ho| Ha

(Darboux's theorem) E+= E8t0| ARQIZY MZE(intermediate value property)®]2tal F-E2tt.

29. & 23e BF USAE o /9] dlg BAL.
(i) I f= QA7 (=1, DolA Zo=o] 9laL, o] F3tofAf qigolt.
(i) &< f&= 094 ml& 7Fsstal 77(0) > 0ot
(i) A7 [7F 01 (=1, D& HZA7IE, & /= [o14 d23717T ofyeh
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ot EI 0[0F|
E3kao| st

oF SOl v EE AFgle] Foro] eI mORS wots
2 3150z RaYshe o] 4G goo Tgnt 4
2, TEe g4et B choRt 24 sidel 38F 4 ork

o] ZoME =S B8t ZAE sdske dE duEAL

DA fx) =g(x) AE2 F 35 v = f(2)9 y = g(x) ] ] wHO] rF 3L} At} wEtA
DAL fx)=g(x)9 AR T2 AZ s F 85 y=f(z), y=g(x)2 T2 wH9] 75
o Zth

271 1. B84 2—2=1Inz9 AZ OE AT H+E ol BAL

f(z)=z—Inz22l 5}H EAQ BF4L f(z) =22 YR & i}
Fr)=1-+

x

OJHE f/(z)=0& WEAF|E gHe r=10t} o]F T fo E7S HE UeYAL

x 0 ee
f'(x) : - 0 +
f(x) : N\ 1 /

= 0+A 1 f(z) > 0], 2 > 0D W f(z) > 0lBE, I y=f(2)9 = o
=7 2

u y=2
-

(0) 1 X

wetd y= f(2)9] AHEE HH y =29} A2 T2 = HolA whi,
JFEE g4 - 2=1nz9) A2 e 479 Fj4E 20t

ol® F7tA BS54 f(x) = g(z)7F Bk AL THE W= h(z)=f(x) —g(x)2 T2, I F
7oA Sk h 9] Fg:gho] 0XHTh ZAY T3-S Hold Hrt4d)

43) T h9) Bagol ZAH) e W olgA Wk

132
KA ool



Bl 2. e Ae 20 st of = 2+ 10] JHde SY HAL

flz)=e" —z—10]2kal 3} EAQ] B54L2 f(x) = 03} ZT}

flx)=e"—10]8&2 f/(z) =0 W=A7]|E 29 G2 r=0 Holr}
sk FO S EE YEhyd oS3 gt

' (z) - 0 +
f(x) N 0 /

JHER e f= 2= 0014 H3ghE 7HA, £(0) = 00]E& £ 9] g2 00tk & &
2o H5te] f(x) = 00|B& ¢ —2x—1=0 F ¢ = z+10] Y3}

=9 7EEE

SA4 915 ol A P A7 rollA] AN x=F ()T T W, thee] AT

o AZF oA A PO &k = v= i—?:f/(l‘)-
C A7 1014 A PO SE o o= =77 (0),

H7] 3. £3A HE FZol= A PY Al oA HA x7}
. 1
= + —
x = sint 21‘

g, =704 A PO SEo} MEEg Fof 2,
Az oA A P S o} MR ot TR et

SEEESE S K BT =

1 S
(cost-i—?) T 2+ 5 1
ol1, TEEL
i —_ V3
(—sint) T
olct.
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Zlojl= A P
e x=1(), y=9@)2 2

o thstel A1zt ol A PO AN
o trerd 4 9ltt.

olf H PO £T9| LRI} yHRL
=), 0, ==y

17, d PY 7I&Eo] pRT RS 72t

oltt. ZER H PO £xot MBEL 27

(F7 (). g’ @), (F7(0), ¢” (@)
olw], ¥ PO Y3} 7ikEe] 7L 27t
VI OP+g @0, V@) + (g ()’

olt}.
87| 4, ¥H

B 9% 92

lol= & P A7 1A A7} (2, y)ol
A, r=194 A P9 &£&

z=£ =2 y=1+2t
&9, 7I&E, 7HEEe 378 o BEAL
de _ a0 Ay _ Pz _ . dY
T A, =, ry 6t — 4 ry 2
o]u{ o] /Uoﬂ 71-7L 1& 1:H<Q’8]—Eﬂ
dr ﬁ: d’z _ d’y _
a - v oa b (dt)? 2, (dt)?
ojty, wabA| ol £t 7HEEE
(-1, 2), (4, 2)
oy, &8} £x9] F7|=
JCP 2= 5, Fri= 8
o|t},
URIZABLS:
e f7F @RFTE 1004 & 7Fsskal ce I o, A (o, f(c))ollA FA v = f(z)ol Hotes FA
o] WAl that At
=fle)+ 1 (c)x—c)
mebA o] HAL ohSdt 2 IA/RRe] IEjzolnt
L(z)=f(e)+ /' (c)x—c)
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29 go] coll 77he W xS L)9) FHe 5 f(2)9) @O TAZEo.R AH8E 4 9t} o9t
1O &

|
O k= LS oA £ UXIZARE(linearization)gFrl F-E},

N

B 6. flz)=v1tzd W c=00A4 f(z)9 AZAREE ol BAL
F(0)=10]22

f(z)= l(1+ac)*1/2
olmz £/(0)=1/20]ct}. watr] FLols URZARLE thea)l At

L(x):f(c)+f’(c)(x—c):1—1—5(35_0):1+%x.

k7} Ag5olal 2] ghol 00 7MhE W, e g2 QARZAPE A AREH

A+2) = 1+kx

o] A3ts 8ot »9 Fol 00l 7 o, ohSI T2 A TAS et
JT¥z =1+z,
—1i =1—z)'=1+(-1(—z)=1+=x
1 . o\—1/2 1 2 9
— =(1—2%) 71+( 5)(*x>—1+—x

871 6. olQl4rERRI] ool ofshel SE ek BRI WS molehar st o BAS] HA el
952 myolel S, o BAS) 4EI2 2k G o) 48 cokn @ o) cgel HeT

o714 w7} 00l 7P tEE det

m 1[4 1 of 1
m= 70 = mo[l—i— (2)] my + mov‘z(2)
1—0%/c? 2\c 2 ¢

o] A2 wFsty

filo
rE

(m—my)e® = %mo v

oltt. FAVIHIA &0l v Ei7E 2w SA|9] Aol WHekEe dmol2tal SHA}. FEl E29]
oA A9 EHA=

o

-~

4(KE)= %mo v
olmE Gg trgIt 2ol Yehd & Utk
(dm)c? = 4(KE)
b &2jo] 004 o2 F71EE i 2BouA ] 71 4(KE)E AR (dm)c*o] Hit.
o] 2] ¢ = 3x 10°(m/s)2He WL WS BAY Lo 2T ZE LB A
Zokepo] oj9 ATk A2 & & 9r.
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£ HolA AYHrt. oAl 2 — 0¥ | 29 S7HE ol AL gtk 9] 549
12+ flx), g(x)2aLl SHE,

g(x)

U, £(0)=0, g(0) = 00]ER & = 02 UK WozE 2 — 0% ) 49 FFHE 72 47 9l

=

1. I7} 2371112 $=¢ £} g7} I91A4 P& 755t cer=tal AL B3 = ¢ Yl 19
A zolA ¢’ (z) = 0012 oF&:. T 2 — ¢ W f'(2)/¢ (2)Q] FTo] F=HsIH

T i) i)

im

)= im 7

z—c I\X

7t Aggith. o] T4l ROEQ| HE|('Hopital's rule)o]etal H-E

g0 2] YR S 457t ohieh o] B 2] FAWZ vhRols 2 ANE Ao
o oF A3 PIVOR AR U2 ANE Stk B0/ ()7} 9 S
2 OBASAL 89 R RS F9oE 2L AuE Ao O

xr—> 00 X
o] I o/ EQl BAFPoltt. EAe} B g 2zt u|Egt § I9hS Fobd
lim Vz = lim ! =0
e 1/(2Vz) e 2z
olt}y, Iu¢jEE Zuge] Wzlo] 25ty

ol}.
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. x—sinx
lim———
x—0 X
o] 52 0/08Q YA Polr};. Exe} BuE zk7} njisty
1—cosx
Iim———
x—0
olg|, o] =3t E35F 0/0&Q] FAFolt}. thA] Exe} ErE Zbzh u]ishH
lim sinx
x—0
o1, o] JAGEE 1ok TuR 2T WAL £ A Ao} A8 e
xr—sinx . l—cosx sinx
lim 5 —lim =1 =1
z—0 z—0 r—0 X
oo x 0 Be] Flolt 00 Be FAL ZHY WAL PR AEY & oDz, 2o

= % B2 WYste] Ayt

9l 9. the ek T BAh

lim zlnzx
r—0+
o] I8 co x 0FO|ER = IE g HAZ F8T 4 gty EAY
i Inx
xlr&— 1/x
olc}. o] Ik co/co Folt}, o] 49| Kol BEE zhz} wE3t | I3 T3}
1/x )
lim — 7= —xz)=0
x~>0+_1/< ) 111}10’14»(

oltt. g Zug WZo 25}

Iim xlnx=0

x— 0+
ojct.
57| 10. & =32 1& HA}
lim z*
x— 0+

o] Sgke o'Zolmz g I 2NY WS A8 4 gtk

f(z)=2z", exp(z)=¢"0l2}al otH
Inz

lim Inf(z) = lim zlnz = lim
z—0+ r—0+ st Uz

ojw H7| 99] Ax] oJsto] o] S 00]t}. expZt 004 A&kolEw
lim f(z)= lim exp(nf(x ))—eXp( lim f(x ))Zeoz 1

r—0+ r— 0+ z—0+

olet.
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ol ZuF WHS FHe A wug WHS Y] stel the Hels Wasid.

2. W5 £ o7 BAT [0, 0]l ASolm FRATZE (0, 0)oIA] B TRsle,
(@, )9 BE HoIA o' (x) = 0012 b4 W (0, 5)°] &3He APA 5 7t EAfshel

f
rEl
Y
23
N,

It o] A& TAIQ et Fil(Cauchy's mean value theorem)etal F-Ett.

BY WA gla) = g(0) P& Holzk TF g(a) = g(b) 2 Bzt B2l IJste] a9 b Afolof] A3t
& c7F EAEHY Ha2 WEAH
7 (e) = g(bzig(a) —o.

a-dd 3t (@, b)oAM g (x) = 00]ER o]AL E7Fssith. IAHER g(a) = g(b) O]

oA

iy SO =fla)
F(z)=f(z)— f(a) ORI (9(x)—g(a))

ok sk o] @4 Pl BRI (o, bl Adoln BATL (o 5)OIA VIR Tsstol
F(a)=F(b) = 0°]c}t. 1322 E9] Ao 9J5te] a8} b Alolo] HFst 5= 7} EA5t0] thg

& WEA7,

’ — 7 _f(b)_f(a) ’ _
F'(c)=71"(c) DEFIOK (c)=0
o] A1Z HYPsIH thdZ et
) _ fb)—fla) -

S FYA. 2 — ¢+ B FE Fek. gohE o] B whEAle] x> c—9l
A9E FHY 5 UL T ANES 2 2 - o2 39 Fo| H7] ol

b 9] ol vk SRR ol ¢ < k< 20lHR, & > o+ L T £ ool T2EE TRl
e

lim 2 = fim £ i, S ()
r—c+ g(x) k—c+ g/<k) xr—c+ g’(x)
oAz — ¢+ A H2l 10] AL [ |
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o] A vhA7] Aol =g WA ARG W D A Al TS 8kAL S

Folg M 1. 7740l ofd Stte AN W =] MAe ARSHE o "ok o

1i sinx — 1 cosx _ 1
B R S S

olzii stel ok e gfupakE A Satol Yol ofyy] wholc A F 00 YA [

l‘l

ZFolst A 2. E-\q%’ lg;do /\]-_9_0} ‘IH _«A

. flx) . f(x)
lim =1lim
I"Cg(x) x~>59< )
£ I'F ARESHH F Hrt. o] 5412 1o F3gto] ZEokA] 2 wiwk ARES 4= Qlot. ot
. r+cosx
Iim—
T oo/c0 B0 FFYolAt, 2ulY P2l AMgsto]
. xtcosx . l—sinx
lim = lim
I —> 0o x 00 1
gtal 29 o @} gushE SHo] A5}y wjioltt, .

Fojg ® 3. =ug YHoA ¢/ (x) = 00]2Ke ZAL Wolth. ¢/ (2) = 00]2ke Zo] WX of
Hok BAZL WASHA] o|S Bo AR

Flz)=z+sinzcosz, glz)=f(x)e"
oletm s e

J”(JE): 2coszx
¢’ ()  (2cosx+x+sinzcosz)es™”
olER z — oo W f'(x)/g (x) — 0°]AT f(x)/g(x)= XTIt O
z|™st ZH|

2R3t 2HEE 7017 A AL WEA/EA 71 £ kg Foke ZAoIt) o] oA vjEg

Z-gsto] 23t £AE HEste dE dHEAL

l

71 11, "3} o] §AFo] 20|11 F4Ze 2717} y

180°¢1 2A)Zo HAzho] dskn ek, sk 4 Sy
A2 Fo1A Holzk A AL T BAL (x4-2)
R AA2 e EYo] 1Y Zo] FUL 1
o} wht AAYe] BAH RS (2, Ja—2P)olgt 2 O x 2 X
ik o
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(A4 7tz do)=r,

(AR Mz Zdol)=y4- 2",
(AN Yol)=22/4—2?

ojt}. o714 z9] WMP= 0 < x < 20t}
oA o] EAlE= A9 [0, 2]olA
f(x)ZZx\/4—x2

oo Holgl g o) ke Foks BASH 2. sl maee chedt P
Frx) = —2a° +2/4— 2%,

Ja—2*

o] Lo Fho] 00] E& e FolH 2=+ /20|t F

= A [0, 2] &3k AL V2

zolc}, oA V28 [0, 2]9] &F BHIA £ FHeghe ol ohed) 2t
V2)=4, 700)=r2)=0.

a9e2 r=/29 0 fE RS 7R

2z

whebq Azt Fhze] ol 2/2Y W, AAzEe Ay

[¢]

| 45 7.

57| 12, Hlo] £ ylo] Fdete i ol dEtAled|, dubro s wide 9t oS

Selo] AjobAlct.

Fotol|l A H=nke] Ao wEw, HE §F oA e A
742 A= A7to] HAQl ARE ule} o]Esit} dlo] &
o] ¢, g il F ARRE o] £o] ¢,Ql ThE v
49] A B7HA| FAlo] o5t BEE o EAL
AdA BE olsshs W2 7MY BE ARE w2Y| dw
of, ol& A7+ HAaskeh= HEE Zofof gttt gy
o] At B7} xyBHol UL skal, F i o] FAf s
oh= e rH082 FAL

Jo] n21 We] &jo] 4olng, o £RO LS
AR 2 Z3, JAL AALS we} oj=si) Iug
AAW PrAS] MBS PRRE BN E 2 ARoz
1904 Ho] AZRE P7HA] o]Esh= H A= AR

AP \/a2+12

tlz =

rlo ruN

N -

‘1 ‘1

Yy

AI

’,/ 91 Of& 1

‘ f

p d

o 5§ / | X
SN

& 2 | E
——>B
d—x

B B MY S AT

ARNE B9 ArE AR
oo} AItt.
chedt 2ot

IfollA Blo] PERE B7HA olEste H Zele A2 t=d 2

t2:

do] AmRE B7HX o5she o Aol ARk thedt 2k



«/a + 2 \/bz-l-

‘1 Co

t=t,+t,=
of HoH 1+ WEE SH Folu], Fde BT [0, dlolek. olA] 19 Hagre o
A}, 19] mR vheat gk,

ﬁ: x _ d—x
dx Cl\/éZZ + xz Cz\/bz + (d -

o] A2 gl U= 7 0,3 0,5 A83tol Uehiu TRt e

dt sinf, sind,

dx ¢ Cy
9 Ee = 0014 55013, x = dolA FFolth dt/dx7t [0, dloA A&olnz AR
ol efste] 03} a Atelell Sl= & ofz} A z0l TASHA dt/dx = 0& DFAR dt/dx7} x
£ H4E ot <S7RIOIBR, dt/dr =08 WEA7IE A 2p2 03} 4 Atolof] & shgt £
gt 2 HolA thol ™Rt

sind,  sinb,

‘1 Ca

o] FAlS AHIO| #HRl(Spell's law) = A HAl(law of refraction)o|gkal =t}

(0] 27]&= Thomas Calculus 13T 4.6& Example 40A ZE|oIAS

B} vl whet 19} Al o 2§t 9 Hske A9vt otk 41 e B Biske S
835}0] T2 #49] HIleS Fole EAIS AAHEIE(relative rate of change) 2H|EtT 2},

o] oAz AAMSE AE WEste dE AHEAL

7| 13. I3} o] 98 mfo] B8] 18] 0.25 m* 4 &g A<
3 Qlth E93E HAH0| ofgi&-Z gFekal QAL =°17F 3molH, ¥HY
X Ee] ol 1.5 molch 2] o7k 1.8 m7} Hi &7k 2] &ol7t
Z7kole £8g o) BAk
23 Zo] ¥WE Aokt

= (NZo] tBY of 2o B (m®)
x = (AZo] tE£Y o $H ¥AE) (m)
y = (NZo] tEY ¢ £9] &o]) (m)
oAl A= =4
y=1.8m, %: 0.25 m®/min
ofgfoll A dy/dtE ot Aolth.
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V= Emc y
olc}. of7]4]

1.5 Yy

VT3 T
olmg Bo| Hujx
v=grlg)om o
olch. wetA AMFAS AHEstu
dV _ « y_nm_ o dy

ar 127 e Y S ar
ot} of7]ofl y=1.8, dV/dt=0.25% TIY3HH

_ T 2 dy
0.25 = e (1.8)% x >
olm =&
dy 1 . .
= 304s = 0.098 (m/min)

ot TEEE 29| Ko7t L8 m7} HE 47t 29| ol7t Z7SHe £AL 0.098 m/minold
(0] 27| Thomas Calculus 13% 3.10% Example 10IA ZZ5I¥S.)

_1

WA} SloiH WA ol ehed], WAL AlEst ok B
BET A7) 2 22 S48 YRk ik s B0 BARE ) YEoR Yol Y,
A RS v Y B2o® g1 9ok Wsel w2 A} 0.6 kmY wf wApES} Hl

8 kmol it} ojuj @5} 7l 1 Aelel A2 3 km/h] 2102 7keka gl

WARE FHRPHY Yo F 1159 YAE yvF A A, W
29] QA E »= Y9 Hoz vUehld 1y 2} 17} A7
Uetfl= Hetal shal, o2t ol Mg Aokt

z = (AZo] (A7 of wapze} qix|e] A)

v = (7o) 1ARH W Aok wE o] Ae))
s = (7o) 1X17H T wE9} wlA|e] Ae))

I18d A=

~

2 =08 (km)., y=0.6 (km), f{—i:flo (km/h), 45— 3 (km/h)
A v dr/drE PR Aol
Ttz Felo] ojstol

ol, o] 9] FZ o] diste] wEot tEe dEt

ds _, dx , dy
25 =2 Yy,
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ds _ 1( dz dy) 1 (d_x dy)
s(xdt+ dt a’+

dt [t Yat |
o] Aol x=0.8, y=0.6, dy/dt =—10, ds/dt = 3& WY & dz/dtol Hste] B 55 &
=

B 1
0.8%+0.6°

osx‘fz—xmsx( 10)),

dx _ 3y0.8°+0.6°+ 0.6 x 10
dt 0.8

waba] TIx]9] 482 11.25 km/holt}, JFEMEAIE WS 7 WAE wabdR] 5& Folt},
(0] 271= Thomas Calculus 13% 3.102 Example 30{|A ZEEIHS.)

=11.25.

=17t AR TE F jY 28 RS S A% k] 3he Tee

8w

3. [RE F4 2o thste] (Inz)* —4lnx > «]7} AFSEE SH= A5 09 gHS T3

4. 2o gt WG4 32 —2Inz = ¢ 9] o] A5 HRof|A EAISIA] L= = A 9] G 5)
Al

5. flz)=2"—3z— 19 u], zof gt A | £ (x)|= a7} AR T2 A 7 AZS ZEE 1=
A a9 TS I

6. [RE AL 2o Hi5te] x < ke™ 17t AHFES Sh= A5 k9] LS AL

7. 4oJe] A=z, yol tiste] [sinz —siny| < [z —y| Y& SHHAL.

8. 3¢ f7F GRIF [a, b]oA AKoln FHLT (@, b)oIA wlE sFsdict skAE ESE

b
f(a)f(b><0011 T2E (a, 5)9] 499 A zof thsto] f/(x) = 00|}l sk=}. o]l ¥7g4]
fz)=09] o] AR (a, b)o & sh} 2AFTLS HolA L

OIt

9. n0] 2 ORI ApAg0lL G4 £ ¢ [0, 1] — R7} f(x) = (2 —z)" o]2ka HoI=]o] 9lckar 3}
2. olm 2+ (0, 1)ofl g4 f<” (z) =09 A= BE Zo] »7) EAFS HoAL

&0 I
1. HEHY 912 gHol= g PO X7} 1o 94X (2, 9)olT, x=2t, y= £ +1L W, ¢ =20
A A POl &%, &8, MR, MR 2718 TR
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2. #FRPHE 95 Aol= A PY AF oA A7 (x, y)ol,

1

2
= = 2t —
x=1, y t 5

(D) A P &go] 4 w9 Az} +E FHHL
(2) A P9 £8o| 4Y9 uj, J P9 &£LE A

3. AEBY 92 Aol F PO AZ rol4 IH7 (2. y)olx,

xr=at’+asint, y=asint (a= F59 A5
ojt}y. &3l t = f°ﬂ*1 A Po] 7)o 377} 5/2 0|tk TR ECo] TEHA| Q.
() A5 a9 P2 T2
2 t= —Oﬂfﬂ d PO £&9F £ TS

UXZAFSL

Lo @ % A col distol, cold /o AADAGSE AL
1) fFx)=38z+4, c=1. Q) flx)=3z+4, c=2.
() fx)=2"+4, c=1. (4) fx)=2"+4, c=2.
5) flz)=2*+7, ¢=3. ©6) f(z)=2"—11, ¢=3.
(7)) fz)=—32"+4x+1, c=—2. ®) f(x)=e*+sinx, ¢c=0.
) f(z)=Inz, c=e. (10) f(x):;, c=1.
1D flx)=Q0+z)? c=0. 12) fz)=0+z)/1+=z, c=0.
(13) f(z)=cosz, c= . (14) fle)=sin"'z, c=

2. GAZARLSE ARSSIo] ohS 3] FARES FEHAL
1) 7.97'° [f(z) =23, c=82 AIRBICL]
(2) sin %+ 0.01) [f(z)=sinz, c=r/62 AE3IC}]
(3) (1.0002)* [f(z) =2®, c=12 AIB3ICt]
(4) v/1.009 [f(z)=2* c=12 ABSITE]

3. ¥ E0] Zoj7t 5emdl Yol k. o] Ae] WK E9] Aol dxcm WF EAL U ZTSH
9] Hol9] XS AZAIILE ARESte] FIHAIL. [EHRZQ] 207t zem@l o] H0|2

f(z) em®C2 F1, ¢ =50M f(x)2Q LUXZAILE F3ICEH]
4. IO §1AE2] Zo|7t 6 cmo]il 0|71 30 cm Q] ¥Eo] Qir}. o] YEo] W] Hix]Eo] o]
€ dxr cmTHE %S W F7loks 989 Ful9] IS ARZARRRE AR8oto] FokAlL

[ZPHO] BIXISO| Z0|7t 2z cmO|1l £0[7t 30 cm@l 29| RIS f(z) cm’OR £11, ¢ =60A f(x) 2| LAt
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5. &85 y=f(2)7F A x = collA v 7hssithal shak 2F AL g(x) = m(x —c) +b7F collA f9]
E 02 GATARIRET SH (714 mtt bl Goleh) Wof z = ¢ 2HAN BATARS
o oA E(x)=f(z)—g(z)7} 0] F83] 7P 5 L(z)=f'(c)x—c)+ fle) BA
0(2)% coIA 7] BALAFSE AT B Rl oA Liz)7F colH /9] QA2AGFE
A Vg AE% B4 HolEm Atk W4 g7t O F 24 UEAITT s,

(i) Ele)=0 (ii) lim — =0
ol g(z)=f"(c)x—c)+ flc) P HOJA|Q.
EIO|Eo| HMx|
1. 20go] H2S ARgsto] o2 S35k oA

(1) Jim 2E—Sinr @) lim 2L
z—0 z—0 x

(3) lim e (4) lim %57
z—0 z? r—0 xtx

5) lim S0* 6 lim S1%
x—0+ .Z' r—0—
e secx

@ }LH;IO? ®) xli,[/z l+tanx

2. 2ugel ¥H2 AMgslel the Iake AL,

2) lim Ve Inz

1) lim (x sin+

x— o xr—0+
(3) 11310(5131 %) (4) }@O(r—\/ x2+x>
(5 lim (In2z—In(z+1)) © lim 11 %)
r— © r—1+ nr
3. 20/29] YA A8l the Fehe TFaAL
(1) limz"* ) 11r{1+x1/<1_”)
€) 1irr11+x1/<“> @) lim (nz)Y*
(5) lim z*/™* ©) lim z*lnz
x—> 0 r—0+

lim (1+ )r =¢

5. A1) BHatgk Al 715tk oJu|E FofslE il gtk A S 2ol A PO A7 1o
A HAA7E (2, y)olaL x=g(2), y—f( )AL oFRf F A Algla), f(a)TF Blg), £(0)E
Q&= jnnee A4S T, JAo Hoke A4 F 7127171 £/ (c)/ g’ (¢) 9 Z Flo] EAeS
ASIA Q.
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2. ]

10.

—_

| X2t

A

MO

CEEA 2=y 9199 H FoIA H (1, 0)°ll 7K 7R S Tt
AR -y =2 9 F FA A (1, 0)°l 7HE Tk e oAl

oIk e m®el AAZ1Y wope] Be W] 93] SerelE Kol gt Letele] dolt Ha

7 Sele Aol 7hmo] doler Ao ol Ant sjof sH=A] TatAle

B3} 252 em?el AAZAIE HF] PAE VAT Pk oS WL em’F 5099] ¥

o] £ 9% WHL cm’F 20U vlgo] En] FWS em’Y 30Yo] ¥ go] Ext. oju] v]g-S

Axsks7] gelde Ao mARle) Qo dutw sjof sHeA ToHAle.

A el Folof Q4jE Shet] 9%} ol ofule 217} 3 cmukE, 9%} Q8% ofu)

o oot 5emuE 1, 9 A9 Folrh 60 ek HES Sl gk, Sole] oVt He
7} HEe sejw Solo] sl dolot Al ol Ant ok kx| AL

. ¥AE9] Gol7k Rem@l o] Ik, o] o Wilshs A4 FolA Holt 7H 2 AAka

of 71z0] Zole} A2 olg AL

. HEAES] Zo7F Rem?®l o] it o] o] WHshes olsfuAg FolA Wolt 78 2 ols

¢

WAL WHe] dolgt RolE P,

R vem'd 97158 BEdT it 97159 Aol A4t Hrs sy 97150 o
171

#o) NAEY Zolet kolE 242 Ak ofof sHex] AL

7b ok, o] 7ol WHske 7l SolA Fu7t 7 2 97189

ol
EHe] ¥HF9] doje} £o]E AL

£ o7k Rem?l 77k 9Ie of To sk U B4 Rl /by 2 el wael

=y

.29 y7t 19 Fgo|a y =520tk dx/dt =292 W dy/dtE TN L
@ y7b +9] A40)aL 22+ 3y = 120|th. dy/dt =—2Q W dx/dtE FIHAL

-z y7b 9] ol y =20l dx/di =30|13 x=—1%Y Y dy/dtS TOHAIL.
29 y7b 19 FolI 2=y —yoltt. dy/dt =501 y =29 W du/dtE FIAL

.29 y7t 9] FolT 2 + yF = 250tk dx/dt =— 20|13 2 =3, y=—4Y Y dy/dtE TSI
Q.
29t y7t 19 ol 2%y = 4/2701th dy/dt =1/2011 =29 W dz/dtE FOHA L.
29 y7}b +9] @0l q L=z + 7ol da/dt =—1, dy/dt=3°]3 z=5, y=129 o

dL/dtS T L.
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10.

11.

12.

13.

14.

|

1.

Cr,s, v7F 19 Lol y+ 5%+ =120tk dr/dt =4, ds/dt =—30°]2 r=3, s=1 T

dv/dtE oA L.

. 717k 150 em9] Aol 6:m olo] 7hzEo] g 15 W 1m/s9 oz kit

ATt 715 Aole] Azt 2 md o, the 280 TS,
(1) 7h25 B4 ojs) 471 Aol 1A v BEEo| 715S W ke £8L 2o
e Ao YehpAle.

() 7h25 B9 o) 11 Aol 8] Polt sk e

2ol e 402 ek,
2AE ARG 529 9% YFOR 400 m/s0] SO RIS 1] 12 F 2A] fol7}
s =400~ 16¢* (m)olc}. AEpo]A 2Ao] ZUS FLo2HH 1800 m FolHl AFolA] 27
A9 Aele] Azt ro] Tt WS F5HAS.

Hol7F 800 cm®Q AAZHge] Qlek. o] AZHge] Holzt WokA] Qo wA M=o ol7t 21

4cm¥ LT HEr|2 oAl oy &3] Eohe.

(1) ol AAge] 7kz9] Zo7h 29 0.5 cm 9] #2272 FolAle &1t o] AAAge] 7129
Zolg FoHA L.

(2) ol ZARE9] 7h=e] dork 29 0.5 cm 2] H27|2 FopA|e &1t o] A2 tiz4d 9l
o] Azt T3 Weke-S FolA L.

HRolH A P7h HA of 182 =9, 2> 02 e} golie], Y PO yHRE 2 oukd
2RI 4 POl 2387} 97 Bl 47k POl 2R Aglo] TR WekRE AL,
T moe] FAHo| B9 2m® WY B2 U4 Yo Yok FAH WS Lol
50 cm7t S 7k ARM] e F49 WASY] Lol F74ee AL,

7o) W go] 29 3cm QI wEs|2 AR o] o] Zolrk 10 cm’o] B 7k Az
o That o] 7o Hjo] WskeE TS,

70| TR NS ARS Yt 2A

[

10
OII

Hl& 7Fse o /7 FolRE o A S = A H(Newton’s
method) & 2AMSY B2t ESE 3= /71 oh23t o] FolRE o FHQ] WS ARgoto] W4

flz) =09 &L b7 9t 4 (z,)& FAoHL, (=) 9] F3H& T3 EHAL
3

5=
T
i)
ox
>,
\'\
&
I
()
19
r
O
-
ot
o

D) fl@)=2"~2, z,=3. Q) flx)=2"—2, z,=—1

B) fla)=2"~Tz, z,=1 4 fx)=1—2* x,=0.

5) flz)=2>—22+2, zy=0. ©6) flz)=Vz, z=1.
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A function f is said to be differentiable at a point ¢=R if and only if f is defined
on some open interval I containing ¢ and the limit

y flath)—fla)

m 7

h—0

exists. In this case, this limit is called the derivative of f at «, and denoted f’(a).

f’(a) is read as “f prime of «,” and
day
dx

is read as “the derivative of f with respect to z”, or “dy by dz.”

Let / be a function that has a derivative at every point in its domain. We can then
define a function that maps every point x to the value of the derivative of f at x. This

function is written f’ and is called the derivative function or the derivative of f.

Sometimes f has a derivative at most, but not all, points of its domain. The function
whose value at @ equals f’(a) whenever f’(a) is defined and elsewhere is undefined
is also called the derivative of f. It is still a function, but its domain may be smaller

than the domain of f.

The second derivative, or the second order derivative, of a function f is the derivative

of the derivative of f.

If a function f is differentiable at a, then f is continuous at «. The converse of this

statement in general is false.

Let f and ¢ be real functions. If f is differentiable at ¢ and g is differentiable at f(a),
then ¢ o f is differentiable at @ with (g » f) (a)=¢ (f(a)) f'(a).

Suppose that ¢ and & are real numbers with « <&. If f is continuous on [a, 8],
differentiable on (@, 5), and if f(a)= f(b), then f’(c)=0 for some cE(a, b).

Suppose that @ and & are real numbers with « < b. If f is continuous on [a, 4] and
differentiable on (a, ), then there is a ¢& (a, b) such that
b)— fla ,
101 _ g,
a
If 7/(x)=0 at each point z of an open interval I, then f is a constant function on
I If /'(z) =g’ (x) at each point z in an open interval I, then there exists a constant

C such that f(z)=g(z)+ C for all x&1I, that is, f—g¢ is a constant function on I.

Suppose that f is continuous on [a, b] and differentiable on (a, b). If f/(x) >0 at
each point r€(a, b), then f is increasing on [a, b]. If f’(x) <0 at each point

zE(a, b), then f is decreasing on la, b].

Let y= f(x) be twice-differentiable on an interval I. If /7 >0 on I, the graph of f

over I is concave up. If /7 <0 on I, the graph of f over I is concave down.

& HA olop]



Suppose that ¢ is a critical point of a continuous function f, and that f is
differentiable at every point in some interval containing ¢ except possibly at ¢ itself.
Moving across this interval from left to right, if /' changes from negative to positive

at ¢, then f has a local minimum at c.

A point (¢, f(c)) where the graph of a function has a tangent line and where the

concavity changes is a point of inflection.

Suppose that f” is continuous on an open interval that contains z =c. If f’(c) =0 and

77(c) <0, then f has a local maximum at x=c.

We use 0/0 as a notation for an expression known as an indeterminate form. Other

. . 0 .
meaningless expression often occur, such as o/, o - 0, 0 —oco, 0°, and 17, which

cannot be evaluated in a consistent way; these are called indeterminate forms as well.

Suppose that f(a)=g(a)=0, that f and ¢ are differentiable on an open interval I
containing @, and that ¢’(x)# 0 on I if x # a. Then

lim £ = Jim £2)
e 9(x)  ioa g (x)”

assuming that the limit on the right side of this equation exists.

Suppose that v is a differentiable function of x satisfying z* —xy —»* = 3. Use implicit
differentiation to find dy/dx.

O Find the line tangent to the graph of y=1/x at x=2.

[0 Find the point(s) on the hyperbola z*—y* =2 closest to the point (0, 1).

The length of a rectangle of constant area 800 square meters is increasing at the rate
of 4 meters per second. What is the width of the rectangle at the moment the width

is decreasing at the rate of 0.5 meter per second?

Suppose that = and v are differentiable functions of ¢. If y=x* and dx/dt=3, then
what is dy/dt when x=—17
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AEsihel RS

2419 S8 AZo] thate] lEste] HEot EES FHHe ANY, BAY AEES A8dl] S
2 THAG 52 A8stel XS T8 4 g, oluf mEe] Giglio] ASE. Tl BAS
AT v vlio] ATE AN, vIEY Gt B3t BAHNE HANN 85 g

o Tl AL TlEo] deiitoRn Qi 4l SEgeet BAHES Auud.

(¢]

HTaaet BExE

I7}F Zol7} F=Ql F7to|al & 3= FeF f7} I9A =0} Qithal sia}. qiek F7t [o]A ul&
7Fsskal 19] BE A zolA

F'(z)=f(x)
7} A o), FE 79 HAEgt4(antiderivative)2tal B2t}

ESE JO)A F9 BE IE3eE 9 BEXE (indefinite integral)o]2t H21 44) o]AL 7|52

ff (z)dz REIHE fx d X
o} o] Yepditt, o]e} -2 BHOA & LHE&R(ntegrand)etl FE2H & MEHZ(integral
variable)2}1l HE2c}
T & Fo G7F F3F 1014 9] Amstold
F'(z)=f(z)=G"(x)

ojnz thZo| 3ttt

(Gz)=F)) =G (z)—F'(z)=f(z)— f(x)=0
T 7oA 9kt 091 ok AeebrolE R, o] S CERal SHA

Glz)—-Fx)=C & G)=F)+C
ojty. wehA 3t IA T £ B AERbeE FERAL SHE /9] BAEAES
C

44) Ao WAL QRS HAHE S g gulz 4§ Fet,
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N
.
;

r&"
H-[
ok
—{>

FRo] ol g AT HEAL
(1) y=42¥4 W y =40]8=, f4dx:4x+C.
f

) y=2"Y y = 2x0|BF, fo dr=z*+C.

)

AHFF 07 yo] AAeY uf tho] A3t

d 1 n+1) f n+1

e (n+ 1 " o|B& de=——— + C.
s k7h A% o ohgol At
j—x(kx)z polma fk dz=kz+C,

oS Felstel thewt L.

2. Alag} 20| HYmE
1) £7F Y o, fkdx—karC 2 Ok BlEd=s)

@) nol AQRL W, [ dz= 2" 14 C @ CE YD)

n
o
S
>
Q
1o

AEE 27 F, GEL & uf theo] Ayt

A (kF(@)= kF' (2) = b/ (2)

[rr @z =rrG)+ e @ ce 489

)
&
roh
)

k[ 7@z =k(F@)+C)=kF@) +RG
ojtt o714 €y, C;& Y9 Agolng

fkf(x)dx:kff(x)dx

—
n

18
¥
i)
£
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2
AT



L F@)+ 6)=F'@)+ 6'(x) = f @)+ g(x)
ojlmg
[ @) +e@Ndz=F@)+ @)+ ¢ @ i 2299
olc}. gh

[r@iz+ [o@)dz=FG)+ @)+ (G +C)
ojty. o7|A C,, G, C,= YYY ALgolER

[r@+sandz= [1@az+ [oa

S Ml el 48 | T e = e e T O A ]

W [rf@dz=r[f)az (@, ke 00] opd A%

@ [U@+saldz= [f@az+ [
3) f{f(x)—g(x)}dx:ff(x)dx—fg(x)dx

f (52 — 823 + 4z — 3)dz
M| 29t M2| 32 AR8dto] Aklehd oS3k .

f(5x4—8x3+4x—3)dx:5fx4dx—8fx3dx+4fx dx—f?)dx

5(éx5+cl) (ix4+cz +4(;x2+c) (3z+C)

=" 22" + 22" = 32+ (5C, —8C, +4C, — C))

olf ¢, C,, C;, C,7} B AZ0|H8 C=5C, —8C,+4C,— C,2H1 31 the-g d=rh

f<514—8xg+4x—3>dx:x5—2x4+2x2—3x+c (CE HEASY)



0l 7tX| 22| BENE

He
ot
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o
ne
o

oA A E tfet g] vl FA o2 RE o2 THA] o] B4

a7} A40lA o= —1Y

x la+1
olmg
a _ 1 at+1
fx dx = Y +C
olch. T o =—1% T 2T vjEoRRE
d 1
E(IHWD— T

olm=z, ro HY7} oF #d w
1
f*dx:1n|r|+C
x

olc}.

4. a7t A5 W) P2 y=2'9) FAHEL e Pek

M a%-19 9 [a'dz= 1140 (CE ARYD)

2 e=—19 f%dr=1n|x|+() (Ct Fzhafc} AR)

1 2| 49] Q)04 z9 "H7E §F F7to] ofy™ C7F ATt obd 4= Utk oI
In|lz|+3 if z<0,

f(x)—[ .
In|lz|—4 if 2>0

ol f'(x)= %O]Z]UP flz)=Inlz|+ CAH C7} A7} ohr}.

wetd o] MolA MEAL T & w itk 44 S ofnlshe 0w ofdsitt

B 3. 2 & Y FEAES Fohe dE duEA

1, 2, 1 —2+1 __ 1
(l)fIde fx dx e +C x—f—C.

@) f%dx: f2x71dx:21n|x|+c.

1 3
3) f/;deIxzde%xz +c:%/;73+c.
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WAL Bl T Bale] BEvt o) ARAF BY i W8T
=

5. X&3H40| By

(1) [e”dxzex-l-c

@ [ az= :

i

o oa>0, azl)

(1)1
z x = 3z -z
) fz”— dx—f[Sx(%) }dx 1i8——5 +o=2 42 4c

1 3In2 Inb
In—
e MEgo Ry o 9 4 it $AAE A 0o g
6. fziglro BYXE
() fsinxdx:—cosx—i—c () fcosx dx=sinz+ C
3) fsec2x dx=tanx+ C 4) fcsczx dr=—cotx+C
(5) fsecx tanx dx =secx+ C ) fcscx cotrdr=—cscx+C

271 6. AZRSe] RAARS FoE o2 Avna,

) f(?)cosx— 2sinz)dxz= 3sinz +2cosz+ C.

@) 2+ cosx

— dxzf(chcszrcscxcotx)dx=*2cotx*cswc+ C.
S x

S 2 £ g



W71 7. AZRASE WPsle] BAARS ok o2 ARk

1) flsin2x B lfcos z f(l—cosx (1+cosx)dx

+cosx £ 1+cosx 1+ cosx

= f(l—cosx)dx:x—sinx—f— C.

2 ftanzxdxzfsm < fl*cos xdx—f(sec2x—1>dx:tanx—x+c.

cos’ x cos”x
cos’x 1—sin’x 9
(3) | cot’zdx= s dr= | ————dx= (csc?x—1)de=—cotz—z+C.
sin’ z sin“z

29, BAE 5 o] Tl 4718 e WS HEs] JelAE the AR Wle] Wasich
o

2= @

(solution)g}al HEr}

WHOR 58 WAL T yE F9) B 4 ek A% SHB A 2= 5,904 B5E 1,0
AAAH O HHA7]= TR0 GE €Y 5 At o9 B2 A r ==, y =y Z7|1ZA
(initial condition)e|g}al B211, 27|24} njERA o] Agle EAIE =213F £AM((initial value problem)

ghq Rer

27| 8. ts A A9 SE e EAL

4y _ 2¢—7, y(2)=0.
dx

7018 y=4” 7ok Folx] U4 § Solct. upet

y=2"=Tz+C (CE )
oltt. o] Ao 27124 z=2, y=0< HYsd
0=2"—7x2+C
ol C=100lch. IHEE 2A% BAY e y= 2" — 72 +100]tk

Q9] =g oA R Bl 22 WHow 20 A9 e 7L 5 Atk



27| 9. oZ =g A9 siE Tl HAL
d*s 3t ds

@)? 8 dtl,—,

=3, s(4)=

HA s’ TSI

f&w G

3 t +Cl ]D:], Ci|7]0ﬂ 2_7]_]2_2:]_ t:4, S/:B—% qi?:]t:)_]‘]fﬂ

T 16

ooz Uitk ¢

olch. wWet ¢, = 00ch49
R

, 32) 13
fdt f(lﬁtdt— £+ G,

OlBE B 5= o+ Golel, orle] 2712 =4, 5= 4F AU
1
16 X £+C,=4

lx

C, = 0olth. 1B 2% BAY] de s =

571 10. PN &5t 34 A5 gFole A P A7 1049 £:27t o) = 61— 3¢°0]
2Ral SRk Al e =40M F Pel SRS T3 EAL
Azt to A POl 9IAZ s(r)eta 3Rk 18E o] BAl: & 24
s (t)=6t—3¢%, s(0)=0
213% Aol

= WEA=

rr
N

(t)E -k

w

f<6t*3z‘2>dt =3 -+ C (Cx FEAD)
ojlmg Uutefi= s =31 — '+ ColH, o] Ao 27|22 =0, s=0Z Y
s=3t*—1°
< deth o] Ao t=4F HYstd
=3x4"—4"=48—64=—16
ojct. I1HEE AJZt t =404 F P Y= — 160t}

45) 7|4 & AEAZolmR e “gloje] A olth. AT ulE WAL Fi BN “G =00l 9} B HHL
ofe] 749 g  Shie Wt B4 sk AT Aol
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Pii=p|

Haol A=six|7] figt 2X|

1 the W /9] BAFES FoAL.
1) fz)=2z Q) flx)=9z
() flx)=¢* @) flx)=e
5) fla)=3 ©) fla)=—
2. TFe HAAHES T
(1) f4x3dx () f%dm
@ [rd @ [#az G4
) f - a'dz ©) f Ldr (e 00] ohd 45

(1) f(x)=05¢ "> F(0)=0
@B) f'(x)==z, £(0)=23.
) f'(x)= f+1 f(4

NS ofX|7| st 2X
4. The RAHEL ToHAQ.

(1) [cos2zdz
@ [Lcosta
) [(cosa—sina)da
0 [ (~sina +3cos(~ 32))dz
©) f sin(4z+1)dz
11 f?sin(3x—2)dx

5. 9% f7} BlE 7Bss foln
F1)9] ke FHAL.

(8) fx\/;dx

Q) f(x)=2x—e ", f(0)=1.
@) f'(z)=82"° r(1)=4.
© fz)=2"+Vz, F(1)=

2 fSSiDBx dx

(4) f25in%dx

6) f(ZsinSx-l—% dz
€) fsin(— 22)dx

(10) fcosx; d

(12) f(cos(Zx) +3)dzx

F(2)=1+2x+32% +--+102°

157

18,
].ﬂ
ok
4
1o
—lm
by
i

ol™ 7(0) = 0°]ct,

o]}



Sl 7 Oelsleeol1 FUb £9] F Edkssolnt EaF 91o]o] Al yof tislo]
F(z)=2f(z)—52° + 42°S WFEA7|2, £(2) = 80|t} ol f(z)S T3 Q
. fo g7h gdetola

%{f(x)Jrg(x)}: 22 +3, %{f(x)g(x)}: 322 +8x—1

ol 7(0)=2, ¢g(0) =—5F TFAZ}. olef f(x)2} ¢(x)E FSHAL

g 7L
dy _ 5z dy _ 5y
(1) dx Ty @ dex Tx
dy _ dy _
(3) =4 @ =
dy _ z* dy _
dy 2 _ dy 2\ .2
D vy —A+y)2* =0 @®) y—f<1+y)x =0
+ 2
©) Z—i: ;y? (10) (1+z)e™ fc 1
X

=
2940 A P2

(1 x%—xz—SyZO,x>0 ) x7+yf€ x>0

() 3zy'—y=Inz+1, 2>0 (4) zy' +3y = sinz -0
5) xy’+2y:1*%, x>0 ©6) Q+z)y+y=Vx

7) 20/ =" +y ©) ™y + 262y =22

) zy'—y=2zInx (10) xj—iz Cojfoy, x>0

8
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oyl Ut e et Bl YL Holg TPt 44w FHOR Feiel £39 Holg
FohE Qe ek gk aduee] Ins Eeiel R YAZFE AFgStel Holol 24k
2 7% 7 30 A3t B9 olg 7 4 Utk

o] HolME FAES Folstal AL 712 dde duEAL

HxEo| Fol

la, b7} Zo)7} F4%l @Rlztol AL 3= f7} [a, blollA =0l ATt skt TS /7t [a, bl
Al Aol [a, 6]9] 99 A zoA f(x) = 00l SFAL
e y=f(2)9 THEL} 2%, T3 F A 2=, z =02 ESHR] FES SEtal ofal 1 Yol
2 A= s} 7t g, blo] (n+1)70Q] A x;7F thea} Zo] okal A}
a=xy < x; < a3 < <z < x; <<z, 1<x,=0b
a29E 73t [a, 015 TR 2ol n/lY AZsub-interval) 02 27 4= QlTh
[xo, xl], [xl, x2]’ [xl.fl, xz.]’ [‘rnfl’ xn]

ltﬁuﬂ —/J\—Q'Zl' [%‘71’ ]—’] 7]0] Ax = L]'FJ'LHX]' Al‘;‘ = 1';'_1'571011:]'.

y y
y=71(x) P y=/f(x)
/] /]
(6] Xo Xp Xy Xy Xy Xgooo X, 4 X, X (6] Xo X1 Xy X3 Xy X0 X, 4 X, X
1] 1] 1] 1]
a b a b

A2 [z 2] oA B £ HAR@E m;, HREEE ME UERRE =W thgo] dgith

my Ay +my Ay +++m, Az, < A < M, dzy+ My Az, +++ M, Az,
m; dz 59 & L,, M;dz 59 & U, 02 UeH ¢ B542 b3t Lt

L, <A<U,

o714 L, < SFelower sum), U,Z H&H(upper sum)o|pil FEth TheF A17ke] Zo] J 7H &
ol oo tPtEE e Al A2 S35 S W L, 7} U, 0] 5Ye gholl Ak,
1 S3gko] & Aojth
ole} 2 HFo= f(x) = 0°lgHe 2AS AlLeiE Ho] Yzt 4= Utk
ESE g f7F A&olghe 24 ARt s AT 4= ok ojdls &L [z, z] oA £Y
FHggrolut Hgigho] EA6H] % S k. Teu gkt gt Al £ FHooHAl ek H A
A'E &St 22 HoE Bold & k.



1 L, 9] S8 (o, b]olA £ 9] &R (ower integrahol2tal 22T, A%} U, 9] F3& [a, b]ofIAl
/9 & &(upper integral)°|Ztal K2t} [a, b]olA £ shaRT} FAEo] XS wff “f7} [a, bl
X M2 7ks5lthintegrable).” 2t TRIh 1|1 1 FEHEE, AM2)E o, b]oA £ HHE(definite
integral) ®i= ZFES] ‘[a, b]ollA FO] MFoleta REN thai} o] Yehdich46)

f f(z)dz
a e IZ aolA b7HA] f x d X

ok 771 [0, b]o1A £ o] SHART A so] AR SH=THA st [, b]o1A] T THSSIR| BTt
EEU =
271 1. 32 [0, 1]oA Hod &= f(x) = 25 BZskE wo] 49y y=x
o Adetn o1, e 2L A 2,2 Az
= (i=0,1,2 - n)
n
a8 i=1, 2, -, nQ W 4 &Y (2,0, x;] olA O 12341 X
sz‘:;’ m; = flz; )= . M= fx)=

ofty. T y=f(x)9 AL} 25, 1L AA =18 SRR 7R HolE Al st

IN

[94_ l_|_ £+...+ nil] 1 A< {i-i— 24_ i++ﬁ]i
n o n n n n o n n n)n

N

ofc}. B5AoIA Skt ARRFE 42t Akt

n(n*zl) — A= n(nJrzl)
2n 2n
ojmg
S A= gty
n

ok, 7719 Zolzt 00 AAAER [0, 1]& AWK A= 29 gro] AF ARk
9 BEAGI 2 — c0Ql FeHE st

N

1
<A< —
fAf2

olEE A= _oltt IR Ak [0, 114l s ARt gov)

46) 0]} Zro] HojH HHEL 2t MEB(Riemann integral) B Ct28 ME(Darboux integral)o]zti FEt},
TH1826~1866)2 HU9| F=akAjolct. thEH(1842~1917)5 TFAY] F8kxjot],
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71 2. 77 [0 114 BE W gla) = 222 BAFRE no] Polo] et s, %
27 10149 2 A 2,8 AL 2| =1 2 o nD W 2 AT [, o] oA

oitt. ¥ y=g(x)9 THZ} 25, 1A A 2= 12 FHAQ F29] HolE AL st

0> 1* 27 n—1)%11 12 22 3 w1
[ e e N - < < | — 4 2 4+ & 442
n2+n2+n2+ + - ani n2+n2+n2+ +n2 ”
ot} BSAoA st A4S 2+ Alklstd
nn—1)2n—1) <A< nn+1)2n+1)
6n° 6n°
ojtt. H7| 104 ¢} v AR, ¢ ESA0A n — o]l I3hS FHotH
1 1
< < =
3 A= 3
ot} O¥u=z
1
1
2
x'dx = —
Jatar=1
o|r}.
Tt [a, bloA T 7 HE 7T o ZHE
b
ff(x)dx
A a5 ZHE OfhB(ower limit), b5 ZE] YL(upper limieletl H2H, [q, b]E HEFZ
(interval of integration)o|&tal F-Ect ESH 3 & EL

L EL P TP i o
HEWSE T Ao HiolE FHR0| ojnlt TehA] gt ot thee BE g Aug

Uerdict,

iy

229 offlE AEel 22 W, & « =0 e

ojtiL ottt ERt A& offfEo] AEEY 2 W, & «> Y e

lbf<x)dx =— l)‘af(x)dx
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A7 2 [0, Bl B 7] AR oS AR, T G4 AR FejRglt. oA
AALTA The3t 2 oJFo] Ak,
-+ oluat FTE A s

« T2t la, b]oIM A& 71T B /7 g W, [a. ololA O HES oA Aldsterl?

0

15:0] AR 71540 Tl Theat 2L Alo] LA ek4)

o

B2 . (o 0)7F Zolt 949 BRI £7t [0, b]olA Ao et
() T4 f7} [ o]o1A A%old £ [0, b]oI4 A& FHssiet.
@) [a. 1914 £7F AN, £7h BA%RA He) A47t F30lE /= [a, b]oIA HE 7Rs st

B2l 10] =R Qe QRO AR TS, RUTS, TGS, LS, ASTS, 521
ot 7 @) Holde] mPHL AT AR ARk,

JFoHE 222 ofgA A ARVE BI| 13} 27| 2014 A2 ALt Wie wet dRtske 54

W4 7 BATLE [, 0ol AR THSSITR SR [0, 0% ot 2L w7lY) AvrkoR 2o
£7700) BAE T 2L (n+ 1)749) Folrk
P AL ANE L it AV R A AV S A Al o
n n n
RHA 27710 @85 oM g2 flat b_ak)"]“%, o] =2
b—a
my, Sf(a-l— n k)é M,
£ WA 2386 7 27709 ot 4w agsoe
b—a \b—a
my, dx, Sf(a—f— » k) = Adx,

oltt k=1Y WEE k=nYd W79 TS Foid
imkdxk < if(a—f— bidk)bid < y M, 4z,
k=1 r=1 n
olt}. £77k9] o7t 00] HES SR F2HS Hoke AL u > co? I Hake 7 2o,
ojgf o] ¥5210 A A7} wpAl} A2 [a, p]A O] FAF FHI
azEg 29 o osto] o 54l et
‘= fbf(x)dx

n
lim Y f (
n—oo k=1
2 19 )7F 2 7Fsst7] Q3 RFEXRIL ofdth & EALR] FY 757t FetolARt AR 7kt 47t E4
ek AH A T 2RIFEOIA AR THssh] 913 BaSREAE 1 oA EAER A5 29 =t
02l Aojt}, o] FE& ‘2H|T9 M2|(Lebesgue's theorem) B FEr} W 1(1875~1941)= ZFAQ] S=8kxjo|c}

i —o

47

~
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2. I f7t la, blolA AR 715, la, blo0A £ AR thEd) Zo] AL

TS

)b*a
n

ff(x)dx— lim Zf(

Nn—> 00 k

o|9} 7 ZAIS JFEIJMM(quadrature by parts)o]Eal FEch

Z (n+2k)° %2
743

n—>00k

—lim%Z(n + dnk+ 4K%)
n—>o00 N k=1
~ im 2 0 anx nptl) o n(n+1)(2n+1)]
1/L~>C>07/L‘5 2 6
8 _ 26
=2+4+ =~
2Ha+ o=

3. B /2 g7 Lol el BRI [o. 51014 BelElol 9w, 7ok g7t B [a, 4]
oA HE ZFsITT Sk e h7E AR SR ol B £+, f—g, hE BF [a 8]0
A A2 FRssiel thgo] st

W [ Ue@r+o@lis= [+ [o@)as
@ [ -s@az= [ 1 - [oa)dz

a a a

b b

Gl |l Gl =g ] el

a a
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o1 4. 2713 27] 29] 23] H2| 32 AEshd v 2ol FAEe AN 5 Slrh

1 1 1
1 f(xQ-l—x)dx:fodx—l—fxdx: 1+l:§'
0 0 0

3 2 6

1 1 1 1 1 1
2— — 2 — = = — —
2 j{; (2 x)dx l xdx jo‘ rdx 37 6

1 1 1
3) f (3962*530)071’:3’/‘ xzdx*B.[ xdx =3 X l*5>< l:—i_
0 0 0 3 2 2

B2l 4. 35 /7 ol 949l BRIk [, b]olA HojElo] 9o, o] FrolA A Fiss)
ST Sh, WO 0 < o< b0l 7 [ 19} Lo Bl A Tse theo] AT,

fbf(x)dx—facf(x)dx+[bf(x)dx

a

M1 92 49 S4L a, b, ] ATAVL HlHelE YR oA a=1, b=2, ¢ =402 7}
SR RIEE o

fl <x>dx_flf<x>dx+f42f<x>dx

7} gt 0

o1 5. E7| 29} 27| 39 2y Fe| 45 &5t oS It

3 1 26 27
2gr= [ 2 +f 1,227
jo‘x dx fx dx 22 dx 3 3 3 9.

0

EZD 5. 3 79} g7} 2ot d4el SR [, b]o1A Helslol glow, o} g7 B [a, o]
oA A2 Attt S, B (o, 519 el 4 o] A £(2) < o(a)TE

’fbf(x)dx = £bg(x)dx

T2t fa, ool s e+ DAY A 27 a= 2y <y <zy <0<z, =bF WFARITAL 5}
<y

2t o] BE BHog = 7 277 (2 ]9 BE & 2014 f(x)

P2 [z 2| O £} 9O HNIAE A2 M (F), M;(9)2 stal HSHAE 22 m; (f),

m;(f) < m(g) I M(f) < M(g)
7} ettt O8ERE [a, b]oA the F54]o] YTl
(9 skh < (99 sz, (Y 4 <99 4.
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B58jo £779] Zol7} 00] HES sHe Fehe Hstolw $E50] wago] w4 c
o % RSAY Hwt LU 42zt /o AR oo Hxo] SYsERE

£bf(x)dr < j‘;bg(x)dr

7F AR, u

O

Ho gubdoz M2l 59] I AR Y=rt AAY £ [0, 1]9A4
flx)=32 g(x)=2

flf d:c—Sfxdx—SXf: '£

OlARE, [0, 119 P HolA f(x) < g(x)7F FHHA= F=th O

dx

| \
\a

EZN 6. T /9 o7t dolt F49 T2 Lo, o]l A=l UL, f7F o, BoIA HE 75
kD o, T la, 69 A 2 B 7)< o(0)2) A9 AT} ROIE, F W

L€ [ Bl [ i) s llla))
7} fatgtold, g g [a, b]oIA FHR JMs3l O HEZS

jc:bf(x)dxz v/jg(x)dx

olc}.

HE 55k ARshe Alolatd SHgol s B vyt 927} vl Y82 v o R SRS
FHY & AU u

87| 6. 77t [0, 3]ollA] 4 f7F Rt o] AojE]o] Ural SfAL
r ifo<s<x<1

f(x)_{xZ if 1<z<3

T [0, 3]oA FO] BAES o Lol AL 4 Utk

.£3f(x)dx—Llf(x)dx-i—'[gf(x)dx—j()‘lxdx+'[3x2dx=%+%=%.

H# ool



A

>

=X

Haol A=six|7] figt 2X|

Sk ot g7h BATT (1, 5]014 AR AlSH thee wEAR:
[r@uaz=-1, [rwiz=6, [ g@z=s.

olnf thee AL

(1) 1f(a:)a’ac ) fsf(x)dx

3) 15(f(x)g(x))dx @ 15(4f(x)

1) lim l}z 2+§ (2) lim Z 3/2
n—> 0o k=1 n— 00 p=

(3) lim Zi}r p 4) lim Z
n—oo k=1 n—0cof=

HEE x| flet 2

4. TEFHUL Aol T FHES AL

; b
(1) fo kdz (k= A2 @) [0 zdz
; :
3) fo 2dx 4) fo Pde
5. 9re] 2R 49] Ao} MR HAL AFBolol T HHEES AL
M [kar =4 @ [ vds
@ [+t @ [

b
(5) f (p2’ + gz +r)dz (p, q. r= A
6. W £7} Thewt 2ol Aol=lo} Tt il
1 if xeQ,

flz)= [o if r&Q.
(1) 77t [0, 1]o1A &= ol Me| 29] FEFAY 342 Z835lo] AXle] HAlQ
() = f7F F7¢ [0, 1]04 FHE E7sTS HoJAL

167
Huo) Heojgl 7%



M| i 0|0k |
Ojxisstol 7|=5al

oF BROIA HAHE] At 71 HUS AnugiTh EFF PRLARL Agle] 1T G4e]
£ AN AR FRES AN wuich olgk 2L WES AgtEE P WART Ta%
2 78 v w2 HolS gtk nlE B4 ASSHE o] Weldt AN Y, AHES A

o= Atk E4lo] oW Hd Aol

o] doME FHEe Atske B vFEeY V24 E duEAL

A5 AA FNA f(x) = xzow}i Aolg] &4 fE AzFelat 183 0 <a < bQ A g, bE A
Z45i) FRAAWS ARgste] 7t [0, oA £o] AHES Axshd chea gt

{x dx= lim Z(

n—>00 p=1

2

3 2 3
a . a 9 1. nn+1)2n+1) a
—=lim K= lim 5 x =5
n nﬂoon kZ 71— 00 ng 6 3

7R 2L [0, blollA o] AHES that Atk

b »
2 5 _
j(:x dx——g .

JBEZ [a, b]IA flz)=2"9] FHEL b33} Zo] A 5= ok

b b a 3 3
fxzdx=fx2dx*f xzdxzb**i.
0 o 3 3

a

Sk

[ 7@z =Fo)- Fl@)
A YU, F FAE o ARERY ), T2 (o b f) HHEL Fo] Te] BHE YT
= W gt 2ok
oA f7F AHRA F=pol

al
la, 517k Zolt Q§%eel F7OI f7h la, blolH A% B B4 « < 2 < 62 1)
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a < x < b2l SFR} A dx7t 2+ dx < b5 TEAD W F2 Pkl 5RRE f7F A45kRo]
o2 @197 [z, z+ dz]oA f= HAAYUT HEgE 7S [z, 2+ d2]olA 9] HHES Mo]

2 1, o, o+ dzlolA 7o) HERS moleha s,
g y= 1)
/]
(0] a ‘ b X
\\x+Ax

mdzr < Glz+ dz)— G(z) < MAx

"< G+ 4dz)— G(x) - M
Adx

S A=t 3-89 mT ML [z, 2+ dx]olA 242t £9O] g HUgolBg, f(c)=
fle))= M A ¢y, ¢,7F F2t [z, -+ dx]of] 2A%} &

Glx+ Aj;— G(x) < f(cZ)

bz, 2+ dz]o] &5k FolB&, 4z — 0+ Y W ¢ — 20| ¢, — zO|th
fley) = f(x)0]AL f(c,) — flx)olth. A#EZ 9] HESA]9

fle) =

O]E]'. C1-Tq' Cz
906 77 A4

-l> r“

Glz+4dz)— G(x)

flz)< 1 Y < f(z) SNGQ)
dx— 0+
7} ARt
o HMHORE < < b O
f(z) < lim G(ﬁdj)_G(x) < f(x) - ©
Az —0— x

AL HY 4 9tk IEE O 02 AP 1 [, 619 A9 H 2ol Histol

G'(x)=f(z)
£ Qen
oS AeotH o33 #rh
1. &= 7 2ozt e D313 [a, b]oA ALolekal shAf. wheF

f f(t)dt

S 84, [a, 519) Aol A zo] Hate] /()= f(x)olTt.



W5 £9F G7b QelA AR At e Tk SRE 2T (o, blolA £O) & ARFSS Fefa
skt 189 [a 019 2ol9] A zo] diste]
F'(z)=f(z)=G(z)
ooz F9} G A% Ajolo|tt. & A% €7} At [a, 6]9] Y2l9] o th5to]
Glz)=F(z)+C - ©

£ WEAZIY. -]
Gla) = fﬂf(f)d’fzo

olEZ @ z=a¢& WY 0=Fla)+C & C=—F(a)E D=} o] &= ©° dYstd
G(z)= F(z)— F(a) @

ok

ol s
oluz @l 25 hYsHA

[ syt =pe) - Fla
ok, olH g 1§ o2 HOlE 2 ABE YehlnE, g FelE deo

2. B¢ f7h dol7h IRl BT o, blolA Aol F7t [a, b]o0A] 9] & A=RE
U L

10

7} AZstct o] AEE O0|™Esto| 7|22 (fundamental theorem of calculus)gfal H-ET} 48)

olEEste] 7124l Fb) - Fla)E o2 2ol Yehl7|= 3.

b b
[ @ar=F@)

a

];bf(x)de[F(x)E. - ®

@2 F(z)9 o] shutd f F= ARESHL, @2 F(x)9 o] 7 7l o3 o =2 ARSI

48) F2| 15 M 1 712FE e Ry, F2| 28 M 2 Jl2Fd e Rer|= g
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7] 1. wEs] 7EAels ARsl] the 44

flz)=z, F(z)= -z%0|g}al shH F’= fo|t}, Igu=

j:rdx £1f(x)dr=F(1)F(0): %_0_ 1

K B5lo] 7B S AL8slo] TS HA

1
f 22 dx
0

—z%olgtal s} G’ =golt}. aHEZ

-E— oH E]_X]-

11

3 0= 3
ALFE Lol JARS ujEo] daito|ng Ardkiel AARC Hajl A7 Fgt ol dr
5 ARES] AAES AN 4 Sltks H2 dide] =2k doltt

Ha| 2004 79 A= F 5 ol A
sgsekn s I88 Flr) = B (x
[ 7 @)az=F®)~ Fla)= (F,6)+ C)~ (F () + €)= F ()~ F, @)
olmE F Ul K& Agstel A 2

Ll << <z, <x,=0
A+ DAY A 25 AR Bk Aol skl z; (& 2, Alololl A ¢, 7F EA5t
F(e)= flx;)— flzih)

LT Li—1

gonz, 9| 4oz thg 42 Aur

4714 2,01 Sfste] ZAR A7k Zol7t 00] S
£79) H=go] ek



o4 o FRE dett

3. 3k 7} o7t P29l BRI [0, b]oA UlE 53k £70] [, bloJA BE S
stk sia. 1w

&\v

f'(@)dz = £(6)~ f(a)
7 et o 34

Al #=tHSIZF XE|(the net change theorem)2tal H-Ec},

B2 2% HHEGS /7 A5 WY 2

2 g 2 5 AT H2 32 WA
% 9k

i /0] Aol obd = &

87 3. ¥ fE

Fiz) = [szini—cosi if #0

0 if =0
olet. 7ol [0, 1]ofA] AL oA 0o ARt B0l [0, 1]oflA fAlCIER £/ [0, 1]°]
A HE 7Pssit

28EE [0, o4 /o BHEe test 2ok,
[ r@az=ra)- o) =sint.
0

B @5 /7t o HONA PR ARsSERE EE 2 (o, bl B RS e 4 Sk
oA 7 (-1, 1elA B S

preinl =3 ool
f’(r)‘ xsmI3 sCcos— if x#0
0
olmg £ 0 ZA0MA FAZF ofet. 2BER 2 [—1, 1|4 A& EB7Fssitt
Wk Hal o)A f7o] AR Assitis 2L

— =
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ulAEsto] R el njRelite vie Fo e HHES ALY 4 9
wyomse off J1x AR FAL Jold 4 Atk

d

flx)g'(z)= E(f(x)g(x))*f/(x)g(x)

olBE, P JEY+E Tohd

A sied. 13ER g4

ff(x>g’(x)dx =flx)glx)— ff'(x)g(x)dx

oltt. 1ER Tty HEE derh

4. A5 £ g7t T2 a, bloIA BIR FRs3AL £/3} g70] [a, b]oA HE 7Hs3HE T

o] A¥sict,
ff x)g’ (x)dx = f(b)g(b g(a)—ff

o] T4& HEEXEM(integration by parts)o]2tal F-2ct,

f Inx dx
1

f(@)=Inz, g(z)= 22 SP% TA2R f/ (@)=, o'(2) = 10k

F(@) (@) = (7 (@)g(e) = () glz)
X

olma

lnx = i(1n:c><:c)—l><gc

dx x
ofm, Pl BAARS F5u
flnxdngclnx*erC

ojty. I#ER o AWE d=th

felnxdx[xlnx—xr— (e—e)—(0—1)=1.

1



== 1=] o
‘1-15‘;‘(:]!'15‘%'5 X

HEoZ Yepfd iy} Zrt
[f(x)g’(x)dx:f(x)g(x)— ff’(x)g(x)dx
= g(x)=aL shd

fre”’ dx

u=uxz, dv=¢"dx}1 A}, IHE dv=10v'(x)dx, dv=e"dzO|BE v’ (x)=¢"0]t} u}g}A]

v—fe der=¢"+C (C;2 AS)

ojct. 7Pg rAdt &Rl v=e"E HSHAL

r|0|-

XIatxigy

4 P} g7} )B

ojmz

ojct. I

fudvzuv*fvdu

xetdx= xe® — fez dr=zxe* —e"+C (CE A=p).

7R5t @l 71 [a. blolA F/ = f7k AYTaL sk o] olstol

LRG0 = F (0’ (0)= Fo(1)g (0)

[l @rat = Fe)+C (c 42
Fe)+C= [ @)z

[r@az= [rlee)e @ar
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5. W< /7 A%oln B g7t HIE 7Rsdhel o] AR 5T v kol Ay

ff(x)dx = ff(g(t))g (t)dt

A A RO X2 E ™ (integration by substitution)o]&tal FE

f 2 +3)'ar

1) =1 +30123 sk1 £(g(r) = (P +3)"'0)2 ¢’ (1) = 2t0] 8.2 A&

(2 +3)* 1 Flgt))g’ (t)d f(x)dzx
Ji

_lfz; _ 1 5 1
=3 x'de= 101‘ + C= 10(1‘ +3) C.

= costg}al SFH dax =—sint dto|th. 2] W7} g #7F Qhof US o
fidxiln\xHC
o|E & cost2 Eo7F vlHA] = o] HOojA L A=

ftantdt:—f—(— sint)dt:—f—dx
CcoSt X

=—In|z|+ C=—Inlcost|+ C.

fsingx cos’z dzx
u=cosx1 SPH du = —sinzo|EE TS At}
.3 2 _ .2 2
sin“x cos“x dx = | sin“x cos”z sinx dx

= f(l — cos2r><3052x sinx dx

:—f(l—uz)uzdu: f(u4—u2)du

1 5 13
= —u’—ut+
5u 3” C

1 1
= gcos‘gx— gcossx + C.

25l ofst



1 B 1
(z+2)z—2) 4(x—2) 4(z+2)

= .
1 1 1 _ 1 o1
[ 4dx—4f( L Jiz=T(nlz 2]~ |z +2)+C.

AN a=gla), b=yg(B)FL 5+
['rw)ae= P®) - Fla) = Fla(8) ~ 6lotan = [

olEZ thz AHHYE det

]_T’_

EED6. 3= 77t 23R [a, blolA] A%
5L a=g(a), b=g(B)0]A ¢'°| a, BE &

[r@az= [ 6w ©ar
Jefz

4
f V2x+1ldx
0

22+1=1t & x—gi =¥ t:%o]q.

49 W t=90]E% HE A=t

fo“mdxffx =14 L_ :

r=049 @] t=10]2,

a7t 35 T
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7] 1. o3 FAZES o BAL

1—2x
=sing, —L<o< Xz sw Lo g0l
TS T 2= T qp C°UTIT
x:o%qezoom,x:%%w:§1 2A9 HHLE AN 83t et

1 T
2 1 6
7@?3::] ———————=X c0sfdf= f
‘[0 J1— 2% 0 y1—sin’0

o2 Yoz 3 HAh |z|< 1Y 9

olmz EAlo] AHEL theat 2k

H7] 12, o3 HZES o BAL

— 71 1 = d_x: 2 (0]
tané, 2<¢9< 2%—.—?‘; 10 sec”go]ct,

z=09 @ =002, z=/3Y o 9=%°lE§ wAY] AAES AL

1 s s
f R . se026d6=f3
0o +1 o tan6+1 0 SecC

e WHow 7o mAk
d -1 1
7dx tan x = 211

olug BAY AHEEL tret Lt

J/3
f 21 dr=tan ! S*tanflozi.
0 X 1 3

>< cosfdi= fgldﬁz ﬁ.
o 6



P

Haol A=six|7] figt 2H|

I the JHEE TS,

M f_lxdx @ fol(ﬁ;dx
® [5a @ [lras
® [ © [ 2=z
o [ e as ® [ 2% da
O [ i a 10 [z
an f Yy a [ lzsfdt
13 [a s a9 [[5+ 2+
a3 [ =5 19 [[e -2 )i
an [ (520" ar as) [ A
2. e HARE oL
@ [ -1lax @ [ la-slaz

HEE oxP| flet 28

5. U 7} A4 A T ST, ok ) AL 0. S B e
(1) /7 AB5D o, 2 o] A% 2ol gkl f(—z)=—f(z)
HYFL HolXe.,

faf(x)deO.
2) /7t S8 W, & A9 A zofl st} f(—x) = f(x)E WEHAE 0 tho] AEE

HolA| Q.
(x)deZJO‘ flx)dx

4. = f7F A A ARANA AECILL a, b, 7F AL W, thEe] AEEE HolAL

bﬂf(x—c)dx = fbf(x)dx

—
T

atc
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5. ¥ f7F &Rl o7F Aol O]9 A xof thsto] thEo] AJHIiTh
faf(t)dt:2x2—8x+6.
olff f(x)e aE TFOAL
6. T4 /7t f(z) = 2" +ax+ bl FAEo] T TS WEAZIC
j(:f(x)dxz 3, j:lf(x)dxz %.
ojtf = a®t 09 I TR
7. o A9 ol A4t HEF ke A @9 @2 FoAIR

1
f (9a2xz —12ax + S)dx
0

8. ¥ /7t Wi 7hssta, f9e] A xof dist] TS A
[I(x—t)f(t)dt:2x3+a:c2—4:c+3

ojwf 7(2)9 #E& FoIAL

9. f7} thgdelol L 4oo] A xof diste] theZ WHEAITH
1
f(x)=x2*6x+9‘/0‘ F(t)dt

ojgf f(x)E FIAL

10. 3 /74 2 [a, bl oA A%D o TS WEATIE 7} o9} b Alolol] EXFHE HolA e
2 r@ae= s

a
o] Y& M2 M 1 Yxut Felzt FEr

—_—

o 70| BESHT NS A

o
4o

11 3HEL Aokt T /A WHe A, e ol ulws) 1A,
]_
O

(Riemann integral)

A

o
A

(2) &2 59] 21 (Darboux integral)
12. ‘AL A 2 Bt B E AN BEAL

13. FAAE9 ZAES F5H= =™ B (midpoint rule), AICHE|E Z4Al(trapzoidal rule), AT

SAl(Simpson rule)S AR HA}

2312 ARSI AlS 9lst 2A
LR 77 BATRE (o 5] o1A Aoleka sk ol [a 5] oA S7t AR e S
. 72 e 0]OIM F7H RECK0|2HE AMME 085ITE]



U #Ay 0[0f]
o 7HX| HEH

Riggtaot 2540 Mg

a>0, a=19 W &5 y=a"9 TFF7t v =" InaC|BE, A5k

faldx: “ +c
Ina

2I5H0] HARRS T57] YSNE REARHS Ao} Tt

oz zof thste] f(x)=1Inx, g(z) =221 SHF. 124 f’(x):%7
F(@)g (@) = L (7 @)ga)) £ (@) ole)

Inz = i(ancXJc)—iXJc
dx x

ol o] BHHRS Fob chewt 2k
flnxdexlnx*erC
S5] Wol 41 2IgHe0] BYHEL ohew B

.
flogaxdx— T jp=ZMEZT ¢
Ina Ina

ABHA AHE Wee Hsh thewt A

1. a>0, a= 19 9 theo] APtk

)] [e”dxzex-l-c
X i ax
2 [a dx—lna-i-

(3) fln:cdx:xlnx—x-l—c (< z>0)

C

(4) flogaxdx:xh;n%-l-c (& 2>0)
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o T et
w5 77k sl 7k

f(x)
ot TBE f(r)9] ¥E/t YT o TheT} L AR FAS Aok
S e tnlf o)+ € (C AR,
f(z)
Ligil
fanz — sinx _ —sinx cotz = cosx
coSzx cosx ’ ‘ sinx

iz

ol BAlES} FIRAEE /' (2)/f(x) B2 UEd 4 itk whebd SAES} eklES] 544

—sinzx
ftanx dx f( cosz )dx Inlcosz|+ C (Ce HEAS),

fcotxdx:fZ?jxdx—lnlsmx|+C (CE HEA).

——secx =secx tanx,

dx
d 2
dz tanx = sec”x
T SAE ot} Hobd s deth49)
d
%(sec z+tanz)=secz(secx+tanzx)

fser dx

secxr t+tanx
% dr =1 L B AA
fSGC X sec t X n | secx +tanx | C (C—L o i o‘—r‘)

49) olg} e A2 oM BB AL NYHE AUS Zoltt,



A
<t

——CSCx =—cscx cotux,
dx
d

Ecotx =—csc’z

ojB =&
d
%(csc x+cotx)=—cscx(cscx+ cotx)

ot} I1yE=R

cscx tcotx

d
cscx tcotx *

fcscr dx = fcscx X
olct.
AF7H] AHE W8-S HeotH vt A

ALZISLE
oS a

2. 712

1) fsinx dx =—cosx+ C

o z=

@) fcosx dx=sinx+C

3) [tanx dx=—1nl|cosz|+ C

In|cscx+cotz|+C (Ce AEALSL)

(4) fsecx dzxr=In|secx+tanz|+ C
(5) fcscx dx=—In|cscx+cotzx|+ C

©) fcotxdxz I e

HHEe 7 Bk

=]
T

fsinmx cos"x dx

#2917 oj3o] wre} 4]

2k+12 1 sin’z—

. . + .
sin”z =sin?* "1y = (sm2x

7H] @2 Yol ALK
1—cos’z & ARE35}o]

)k sinx = (1 — cost)ksinx

2 Yehdith 11 oS sinx deE —d(cosz)E HFLO] Akt

;}\O]
= A

@ mo] &0l 50| A n=2k+12

2k+1

cos” x = cos z = (cos’z

T3 cos’x =1—sin*z & AM&3}o]

)kcosx = (1 — sian)kcosx

2 Yepdith, I oS cosz dxE d(sinx)E H}Lo] AARCE

o

® m no] BE A3l 4, H2H0] 34

v

. 9 1—cos2x
sin“xr=———

£ AHgstol WARISS

)

[\]

18
G| HA

5 _ l+cos2x
I—T

cos2z0] W T WS Hgo] Alog HHmr)

2
oJop]



~—

sin®z cos’z dx = fsinzx cos’z sinz dx
= f(l —cos’z)x cos’x X (—d(cosz)) v sinz dxr =—d(cosz)

:‘[(1*742>X u® (—du) v u=cosz= X[&

7 2. The MRS A

m=00] B, n=57h B4 9] FHL AgIARL

fcossx dx:f

:f(l—sin2x>2d(sinx) " coszxdr=d(sinz)
J
J

cos*z cosx dx

(1—u2)’du ¢ u=sinz2 X3

(1 —2u’+ u4)du

2 5,15
=u— '+ —u®+
u 374 5u C

. 2 . 1 .
=ginx — §51n3x+ gsmstr C.

fsinzx cos'z dx

m= 2%} n =47k B9 S| BN ASHA

—cos2x )

. 1+ 2
fsmzx costzdx = cosax ) dx

2

= gf 1—cos2zx) 1+2c052x+cos22x)dx
1
— 1+c052x—cos 2x — CoS Zx)d

1 1
= g[x-i-—stx— f(60522x+c0532x)dx .
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o1714
9 1 1 .
cos 2x dx = 5} x+ Zs1n4x + G,

fCOSS 2xdx = %(Sin 2x— %Sin?’ 2x)+ G,

\:l =1

. 1 1
fstx costrdr = 3 {x + —sin2x — f(cos2 22+ cos® 2x>dx

L (x—lsm4x+lsm Zx) C.

T 16 4 3

mIt no] 0 ol3R] A4 o thaat 2 FH 9 FAEHES AnEA}
sinmx sinnx dzx, fsin mx cosnx dx, fcosmx cosnx dx

Ng gl MPF T AAGT

oo} 2o HAHARL ThE F

sinmz sinnz = — [cos(m—n)z—cos(m+n)zx],

sinmzx cosnx = — [sin(m—n)x +sin(m+n)z],

= o= N[

cosmz cosnz = — [costm—n)z+cos(m+n)zx].

fsin 3x cosbx dx
Aeo] 341& ARgSto] Wyshd o2t £
fsinSx cosbzr dx = %f [sin(—2x) + sin8x]dx
= %f(sinSx*sian)dx

cos8x  cos2x
=— + +
16 4 c.

B9 Burl talQl E4Alow 7y H2ot & Plx)9 Qx)7F ol

Tt chgtaleln

_ P(x)
Y7 Q)
A o yE rof gt REEsEY FE) o] g4 HoHL2 Q(x) = 090 BE o] Hgo|t},
184
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FEekre] BRI 27t 2 o]olR] A E0] HO 2 QIFEEH HEESE AR8oto] MEst H
HES F o} o A ARREHE T4 tha At
fx) 1 L
7o) @ =In|f(z)|+C, [ 2dz=tan 'z +C.
S F94Y B4R X7t BARS] AfeHh 19 3 W AR TOE AREotal, O] Rt EALO
ApET 20k 3 JERAIEES ARSSto] HAAES 51t
27| 5. o3 HES FoEAL
6x+7
(x+2)°
HA o HBSRE HEHEST vzt
6x+7 A B
(x+2)? x+2 (x+2)
o] AL rof i3t F5Aolch FHo|| (x+2)*S J3t H ASFE vlwshE A B=-5% 9=
ot 8oz
6x+7 , 6 _f 5 _ 5
erar @) wre ) ey dz=6ln|z+2|+ ——5+C.
7|4 CE ZEASolL}.
27| 6. o HES FLoEAL
—2x+4
d
f(x2+1)(x—1)2 *
HA D ESRE BRESZ v},
—2x+4 _ Ax+ B C D
(Z+1)z—1?% 22+1 =1 (z—1)°
o] A2 zof gt gSAlolct. ol (2% +1)(z—1)°S B3 § ALS vwstd
A=2, B=1, C=—2, D=1
S At} ayEE
—2x+4 f 2x+1 2 1 )
=z d
f(x 24 1)(z—1)? 224+1 =1 (x—1)° *
2z 1 2 1
= : + - + d
f 224+1 22+1 x—1 (x1)2) i
:1n(x2+1)+tan*1x—21n|x—1|—%+K.

o714 K=
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(=}

[
HAR0] Bolo] ojsi i 77ke] Zol7} fato]n HAEG:
U Azo] e Bstel AR J3be] dol7} Fatol At Tt
_/'\_

it

2~
s
-,
o
1o
it
0,
[
woh

yl

vertical asymptote .
P vertical asymptote

y=r(x

* Lol7} Fdl IEHFTE (0, 8] AL A5 7t (a0 0]o1A FAH A3, a < <o
i c, blolA f7F A& 7FsSIThaL st oW (a, b]olA £ OFEE R (improper

fabf(x)d:c = lim fbf(x)dr.

c—at+Ye
A71M & o] olFAES] KO- (singularity)o]HaL F-Et.
* B 7t e b)oAM FeEol JE A [a. o)A fO] OIYHERE &3} o] vt o
ozt
b d
[r@az=1im [ 7@z,
a d—b—"%a

o714 d% o] olAARo| Sojxoletn REct

CHF G /7 La U (e blolA ALl ATkA, 4, U (e, blolA £ O OlEES et
o] & ool Foz ol

D

j(;bf(x)dxz {cf(x)dx +_[bf(x)dx.

23] GolA S T olEHo] B S uf o olgaRo] Sske Ao Hoit

50) olgAEL AHo] ohixg o] AL ST Aol Aok ojge] Bt
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I 7. §A7} obd =9 o RS Altshe g AuEAL

11

(1) »/O‘;dx—cllr&ffdxfcllr&( In¢) = oo,
LS|

@ [ Jte= i [ e i e/ -

1 : 1
3) f—zdxz 11mf dr = lim (——1)—00
0 x o0+ 2 c—>0+\C

olflols do|7t Fekl FoM S ol FHES A

v y

O| a b x O (Iz b x

= f7F [a, c0)ollA FolE]o] QA a < 6% A9 bol tste] [a, b] oA f7} HE 7hsdictal
SIAL oldf] [a, oo)of|A fO] OIAMES Th3} o] Hojgit,
fwf(r)dx: lim bf(x)dx

b— oY,

T4 7 (— oo, blolA AHOEel Y AL (oo, bOIA /O] ONHEE thawt o] g
a0z o

f f(z)dz= lim ff(x

— oo a— — oo

Tk &= f7F (— oo, o)A HE|o] YA FAIRI Aoje] GRlFZNA f7t HE s,
AGet A4 & O}Ur 2 5 (—oo, o)A 7o O|8MES thS3 Zo] sttt
f(x)dz= Lim fff( dx+11mff(:c)dx

— oo — b— o

o}7]4 SHl9] & obH o] WE SIS ke (7 AT, 2 ol gho g HEE Ag

7| 8. fA7F obd oA oA EE Altsle g dEAL

o0 b1
(1)f %deIim —dx—hmlnb 0o,
1

b— oo x b— 0
1
o 7 I—}L%frdf—}m” 2=

o2 714

™
AT

e}



21 9. et P9 oA

1 |
1[ ax= [
W P2ra L

0
= lim [ 5%

lim (— :

a— — ©

@ fo - lim

e lim [ s

A

>

=M

0l l&sHRI7| 5t 2

1. O RHHRE To}AL.
W [ 7(25;1)2%
® [/2+seda

) [F(sec%—kcsozx)dx

4

6§ zcos3zd
3) _/(; rcos3dxdx
7
d
(5) j(; cos’rdx

@) fo 5124+9dx

3. the RAHBG A,
1) [esinszdz
® [(nz)ax

a’x+ lim

Aok og Awns,

N
o x°+4

b

ldx
4

b;»oo()x

A VRSN DUNIES R S S
2)+11m tan 4+4

b~>002 2

c .
= limsin '~ =sin '1

3

c—3"

@ [

4) f(x—f—l)exdx

©) fOnTI)Bd

@®) j‘cosx smx

smx+cosx
1

(2) f872x+ldx
0
3

4) fx\/x—de
2

© [ it
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4. TS olFEEo] SEel=A] WHlslT, SETE HEFES oA

3) f ) (ing)zdx 4 [ Ty
5) f "oy ©) fo T2+ Ddx
@) f )5/2 ®) f2 QERR
© [ 00 —

(11) f 6et 3dx (12) f e "%y
0 1

HAS CHRI7| i3t 2
5. T SN C7F ARASY W, A4 a9t 59 G TS,

fe sinx dxr = ¢** (asinx +bcosz)+ C

6. &= f7F Ul 7hsokal, P29 A xof Histe

f(x)
flz)>0, Fle) ~ 2
& WEAIH £(0) = olek. ol f(x)E T2,
7. THe ol Re] SestA] WSk, SuTTh ARG FehAle.

M ’£ 221 o
3) lwxe dx
(5) fm2x<x2+l>73/2dx ©) fm(5x+l)74dx
7 [ Q.

0 6 0 1
© f_m(lwdx (10) f_ mdr
[ 12
( )fo (e =+2) ( )f (e *+2)

8. 0 <a<polX B f7F BATFLE [a, b] oM Aoleta StAL E /7 [a. ] AIH £F718E
o f(a)>00]2t S} fla)=c, f(b)=dQD ] 54

ff dyfbd—ac—ff

7F AEEE o5 fY IHEE ARESt] AREtAL.
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9. gro] BAo] AT} Aghere] HEE ALGsl], 4> 19 1 T Sajo] AJUTS AHatA .

10.

Az

11.

12.

13.

14.

15.

16.
17.

d
f Inxdx =dlnd—d—+1.
1

ol FA & foof(x)dxﬂ FEoHH, dolo] A cof disto] thao] AEee HolAL.
j:oof(x)dx = fj f(x)dx-l—foof(x)dx

oo

= SAF|7] fet X
k7F S W TS HoJA|LQ.
(1) f ke *dr=1

0

@ [mﬁdx_
® [ =t

W% 9 g7t [an o0)old HOIElo] AT, 2 > ¢ BE 2] o] £(x) = 0, g(x) = 00]2}
WS} TR a<bQl Qolo] A4 pol distol, ok g7} [a, bl AR ALt SR,
< HoJAL

W ¢0)= [FOarskn Aol B4 97 Lo )0l A0l o [/ @hdart

() = > aQl A9 2] W] f(z) < glx)olA OJFHE f 2)de7} 2dehm olyHu

f f(x)dx% =33ttt o] AYE H|u TXH(direct comparison test)o]gtal BEEc}

@) 2 — 00 W f(z)/g(x)7} B Lo] $EIThT 5141 ol o] AHE f fla)d7y

RS A B = 519l vHlo]ojFERA X|¥HWeierstrass substitution)S ZAH HEAT.
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2812 ARSI AS U3 2H
L Lo ol o) 48 7T 5] UL Rla. 6154 2ol Uehisk 405 kst 4 Thsw
Qe 7, ool Hstol BAH A%l hroh Wl & 7+ g7t Holslo] ek S
(1) Rla. 517} RO Weigel€ 2olije,
@ )= [ F)dz wl, p7} Rla, 5] 238 RO Hguaie wole.

2. UFE 77h FEl5US BolEI Bk 1= a/bolT a% o7} ARAQ ARSI AP &
& FS [ Bt 2ol A,

fla)= T BT

Fla)=f@)= ")+ Y @)= @) +—+ (1) 7 ().
o &5 "okAle.
(1) F(0)+ F(x)7F AA4:UE HolA Q.
) 5 HoAL.

f”f(x)sinx dr=F(0)+ F(x).

(3) nol AAFL W thao] ”;@’% HoJA|Q
f flz)sinzdzr < 7 (’m,>
@ 91 (D~(3)Y Z2TE AHEsto] 2eg Rk, 771 FEde HolAL.
3. ¥ 2ol Histo] I'(z)E oh& ol Holgtet

F(x)zf e tat
0

= 50 oL
(1) A F zoll dist] olFAE I'(x)7} FHTE HolAlL.
(2) 499 I zol disto] IMa+1) = 2l'(2) 92 EoJAL.
() I'(1) =1L HoA L.
4) 0 o)l 5 noll Histe] I'(n+1) = n!YS HolA
19 o] Aold o= I'E HOt er(gamma function)2hal F-E2t}. Aut g AF #!19] 42
de 29 A7t obd ofd A A Fgow SRt Aol
4. (7,)°1 F2 la, bloIA AE 7h5e TR oFoldl ol /7t (f,) 9] Fderata

SH ESE (f } foll #5HETL skt

(1) 5 /78 2t la, bl oA A& 7MsTHE HolAlL.

2 limff dx—f lim /,, (x))dx?J% HoJAQ.

7 —> 00 a 7!**00

A

L.

Zro

o

jg
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ECH iy 0]0f7]

HEgo| 28

TS 85t TRt AIE 8T AAH, FAES 283t ot 2AIE e

3 oick. 53
T4 A

P
bl = T
BHEPe] Yolu} JAEFe R, ZAo| Zolsh B AL YR Taalo o2
EAR FFolt.

o] oM FAES B3t ZAIE siEske Tt e AHEAL

E S x=g(y)7t ERF e, d]o AE5L ), FA =g}y D F A y=c¢, y=d2
SRl =39 Yol S
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A function F is an antiderivative of f on an interval I if F’(x)= f(x) for all = in I.

If F is an antiderivative of f on an interval I, then the general antiderivative of f on

I is F(x)+ C where C is an arbitrary constant.

The combination of a differential equation and an initial condition is called an initial
value problem.
Let f be a bounded function defined on [a, 5], and let z;’s are (n+1) points such
that

a=xy <z <xy <<z, =b.
Then the upper sum U, of f over z;’s is greater than or equal to the lower sum L,

of f over z;s.

If the upper and lower integrals of f on [a, b] are equal, we define the integral of
f on [a, b] to be the common value of the upper and lower integrals of f on [a, 5].

In this case, the integral of 7 on [a, b] is denoted

f flx)dzx.

If a function f is continuous over the interval [a, 5], or if has at most finitely many

jump discontinuities there, then f is integrable over [a, b].

If f is continuous on [a, b] and F is any antiderivative of f on [a, b], then

[ 7tz = F6) - Fla)

The net change in a differentiable function F(x) over an interval ¢ < x < b is the

integral of its rate of change, that is,

Fb)— Fla) = be’(x)dx

If u=g(x) is a differentiable function whose range is an interval I, and f is continuous

on I, then

[ e @ az = [Fadu.

If ¢’ is continuous on the interval [a, b] and f is continuous on the range of g(x)=u,
then

9(2)
[ 6@ - ¢@az= [ r@an.

g(a)

If £ and ¢ are continuous with f(z) = g(x) throughout [a, &], then the area A of the
region between the curve y= f(z) and y = g(x) from « to b is the integral of (f —g)

from a to b, that is,

a= [ 1r@) - s)laz.
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O The volume V of a solid of integrable cross-sectional area A(z) from r=a to =5

is the integral of A from « to b, that is,

V= fbA(x)dx.

O If f and ¢ are differentiable function of x, the product rule says that

d

Tz [f(x)g(x)] = f/(z)gx)+ flzx)g (x).

In terms of indefinite integrals, this equation becomes
[L1r@oaz = [17/@)e@)+ 7 @)e @)]dx
X
or

[L i@ = [1@e@azt [7@)g @z,

O If a curve C is defined parametrically by = f(¢) and y=g¢(t), a <t < b, where f’
and ¢’ are continuous and not simultaneously zero on [a, b], and C is traversed
exactly once as ¢ increases from ¢ =a to ¢t =25, then the length of C is the definite

integral

L= [V OP+ P

O Find the volume of the solid lies between planes perpendicular to the x-axis at x =0

and x = 4, where the cross-sections perpendicular to the axis on the interval 0 < x < 4

are squares whose diagonals run from the parabola ¥ =— vz to the parabola v =z .

O Find the volume of the solids generated by revolving the regions bounded by the curve

y=2x% and lines x=0 and y=2—z for x > 0, about y-axis.
O Find the length of the curve v=2"? from =0 to x=A4.

O Find the lateral surface area of the cone generated by revolving the line segment

y==x/2 over 0 < x < 4, about the z-axis. Check your answer with the geometry

—1

formula: (lateral surface area)= x(base circumference)x (slant height).
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SRSt FeE4E ARSoRA| 1 2 g0l 2Y YEZ UE= AS OIEH]

1 Y na" ) anx

n=1 n=1

3) i(nJrl)x" ‘;n

© =0 2n)! ©) n; (n+1)
0 (7I)n+1

@ ng‘l n(n+1) — 4n

) in%” (10) io(n+4)x

n=1
0. T £ok A o7k TR 2L 1, 2 BHOR i 79 HYE FHE oML
(1) f(x)=cosz, ¢c=

@) fx)=In2+z), c=0.
BR) flx)=Vx, c=2.

10. AsAlEEe FEAEE Foke

N

kLU

A|-OICtOt2 ZAN(Cauchy-Hadamard formula)& ZAFH EAL

1. AAFTES Y ¢,2" 9 $EAE0] RY w, AFAFFS Y a,2™9 @A 2] /R Y
n=1

< HoAe
12. 59 (a,} 9 & FolA 00] ofd A=l Ao] F3ts] gkl skt ojuf AFAFHS: Za z"
FHUAIFO] 1 oJ5tdE HolAl L.
13. ARABFS Y a,2"9) FEMAEC] P50l f(x) = Y a,z" 0l 34
n=20 n=0

ojrf thZ &0l EshilL.
(1) f7F SF=rolH, 0 ol dolo] A= kol st ay, ., = 00]th.
(2) f7F 713krolH, 0 ol A9 A4 kol ko] ay, = 00Tt
14. AGAIEETY 32 AFotY e cosx ] HEEH F59 A oA 7 &= oL
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15. AEAFISE) B A8s sinz 9] WI2A F5o) AL A A FE FoAL
16. Th& B0l Hotie
_£
M) 7= [(e Pad 7o WFRH FoE T,
0
e
o [ o P9 e A% o A A FIAL
0

17. flz)=tan 'zQ 0 79| BA FHE Agsto] 7 (0)9) g FIHAlL.
18 f(z)=e" W 7] B FHg At £1(0)9) gk I
19. fl@)=(z*+2+1) 'Y 0, b Lo FslA

(1) 9 W22 F5E FAL,

@ £%0)9 ge FIL
20— o W2nd F4E FHL, 1 2HE A8 sin ‘20 WIzA F4E AL,

1—=x

O 20| ZR5T A2 As 93t 28
21. 97tz WF A B4 W, ASAFIHE A8 b A BA9 shg Lol

(D) P& ' =—xy, 72 =04 W y=1

@ R =4y, 22 z=02 W y=0, y =1

@) HEREA: v =—y, 272 2z=04 W y=0, ¥y =1

22. AL o7k FelAde Hole e

(1) 5, = Y proleka shah ol e—s, < 1 9g Hole,

() 7k ST TSI ¢ = p/golT] poF g7t MRAQ AL AL ol gls,

AA5YE HolA Q. EZE gl(e—s,)7F AFYLS HolAL.
(3) 0<ql(e—s,)< 1YL HoJAQ
@ 91 22 3)F 2sto] Hed F=stL e7F FdS AHsiile.

23.% ASAEES Za 2" 1} Zb 2" 9] $gutx|8o] Z+7+ 4 R, R, AL

24, Aped=re] WY o ASAEETY A 52 ARESte] 429 Az, yol Hishe]

n=20 n=20

Cp = Zakbn*k
k=0
A o, [z|<min{R,, R,}<l zo] thsto] thZo] JHE HolAl Q.
Y ¢, 2" = (Zanx" (anx")
n=20 n=20 n=20

o] TS MHEMEE42l TA| F(Cauchy product)e]etal F-Ex}.

exp(z)exp(y) =explz+y)
7} JETE HolAlQ.
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. ASAEESY 8ol TSt OMEO] Ha|(Abel's theorem)E AV HAL,
{f,)o] 72 Io0A Hold st o]Folxl Fpgolatal o1&} e 12]o] QF eof| thsto] 2
4= No| A5te] > N, m > NQ| BE HS 5, mol ot Hf — /|, <eol BHetd
¢ {fn}ol A ZZ(Cauchy criterion)& TFEEAIZITE 2k Wttt o3-S HOJA|Q,
(1) = (f,)0l d5dsd {f, )2 FA 2AE IEAIG
Q) = (f,)0] ZA 2AE WHEAIE (£, )2 d5EEtt
(£.)01 #7t la, b]olA HFoE ol thg Al 2S 5 TEEAIZITHL 514}
(i) =g {F, )0l &= fol St
(i) Y499l nof tiste] 7,0l vl& 73k, £,/0l [a, b]oA ZHE 7Fs3lc)
(111) g /\O:] { /} ] 1_"'11—\__ %‘l" goﬂ &'%‘Zl\‘\aj?_q-
ol f7} vl 7MoY f/ = gUS HoJA|Q.
(a,)0] %9 v Fatas Za o WA AXY (7,)0] 4D o Wt Y /e A%

gt

S Qe (£,)0] BE gl 77 1914 YR Bm olRolal Yadoldh o4
28 HolAlS.

i)

[e'e}

(1) 1994 g% Z |70l #55dstd Y f, & F55Esi
n= n=1

) FF=r< {M} ol ZAIst A ze 1%t noll diste] |/, (x)| = M, & TFA7]AL
R Z FFetd ) f,0l #5FF o] s M-THH(Weierstrass
n=1 n=1
M-test)o|2}al HEE}

AEATES §= Yo 0ol F4 Lo bl SRETL S, g olAle.
blel

1A d-sERit

Lo

a

(1) SE #7 |a,
@) f(Za x"

a \n=10

(3) a<x<bol¥ di(i ) i(ianx’l)o]q—.

nld‘r

dx—z

AL BRI ABAES Bk ofel Zp e 2AR) B,

(1) Felsol 475k R5Ee A%o] 53 39S Aok 9

) A%7t fEl4el ABARY WY HIAAS Aste Py

(3) ASAFISE A8 }oq ARG exp(a) B AT F 0]F AH8Ste] Lol e7h opd
253102 A ols

() B ABTlol ACEIIAE HO H L ABRE ASTHE ol B

(5) 2aBA PiiE 2ol P
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10.

A% gl A7 Rolsks ol Zhd e 2] BA

(1) BEFAIA L AHg3te] 7I5tebH 0= Hosks W

(2) HE2 Agstol st

() AFAFRSE A8stel ook upy

(9) B2 AN AANSTSE AT oS Agstol AAAHE
& 280l gahile.

(1) Aogo] Bad W9 AANLTS7E QRAG4TF HEA] 24 B

(2) o] Aol A4t H49 ASAFL S 1A,

(3) B AN ZIFHE B BA ZIF4TT St gt AR

() W A7k BE S4el ABATS Ao B

. o] o] Y8 A4 &4 10& Y= Q93| HA|Q.

Sl m|Es} re Wshe WAS A BAL. & WAL nHES &

3L glofof S, A5 eo] glojof ek,

The Dunning-Kruger Effect

HIGH

PEAK OF “MT. STUPID" PLATEAU OF SUSTAINABILITY

SLOPE OF ENLIGHTMENT

CONFIDENCE

Low

VALLEY OF DESPAIR

»
Y o8

KNOW-NOTHING WlSDOM EXPERT

(KNOWLEDGE & EXPERIENCE)
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FOIZ BHEI| (ReE4ot B 34

O Given a sequence of numbers {a,}, an expression of the form
a,tay,+tay;+--+a,+-
is an infinite series. The sequence (S,} defined by S, =a; ta,+a;+---+a, is the
sequence of partial sum of the series, the number S, being the »th partial sum. If the
sequence of partial sums converges to a limit S, we say that the series converges and

that its sum is L.

[0 If |7|<1, the geometric series a+ar+ar*+--+ar" ' +--- converges to a/(1—7r). If

|7| > 1, the series diverges.
O If a series Y_a, converges, then a, — 0.

O Let {a,} be a sequence of positive terms. Suppose that a, = f(n), where f is a
continuous, positive, decreasing function of x for all x > N, where N is a positive

integer. Then the series

oo
Y a,
n=N

j]‘voof(x)dx

O Suppose that @, >0 and 5, >0 for all » > N for some integer N. If «,/b, — ¢ >0,

and the integral

both converge or both diverge.

then Y a, and Y_b, both converge or both diverge.

O A series Zan converges absolutely if the corresponding series of absolute values,
Z|an|, converges. A convergent series that is not absolutely convergent is
conditionally convergent.

O If a series converges absolutely, then it converges, that is, if Z|an| converges, then

Y @, converges.

[J Let Y_a, be any series and suppose that |a,1/a,| — o. If p<1, then the series

converges absolutely. If o> 1 or e is infinite, then the series diverges. If o =1, then

the test is inconclusive.

O Let Zan be any series and suppose that [/|a,| — e. If o<1, then the series

converges absolutely. If o> 1 or e is infinite, then the series diverges. If o =1, then

the test is inconclusive.

O If a sequence {c,} is monotone and converges to 0, then the series Y (—1)""'¢

n

converges.
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If Y .a, converges absolutely and {b,} is any arrangement of {a,}, then Y.b,

converges absolutely and Y_b, = Y _a,.

If Y a, converges conditionally and A is any real number, then there exists an

arrangement {b,} of {a,} such that )b, converges to A.

The nth-order Taylor polynomial of f at ¢ is the polynomial

/()
T

—c)+ f71e) (x—c)*+ f<3)(c) (x—c) 4+ 7][(”)(6) (x—c)".

fle)+ 2 3! !

A power series about x =c¢ is an infinite series of the form

Y a,(z—c)" =ayta(x—c)tay(x—c)+-
n=0

in which the center ¢ and the coefficients «,, @;, @,, -+ are constants.

The Taylor series generated by a function f at ¢ is the power series
(¢) 7 (¢) (3)(6)
L a0+ L e+ L @

When ¢ =0, the series is also called a Maclaurin series.

fle)+ —c)f e

The set of points at which a power series Y a,(z—¢)" converges is an interval; the

interval is called the interval of convergence. The interval of convergence may be

open, closed, or half-open, depending on the particular series.

Let R,(x) be the remainder of order #» of f by the Taylor polynomial P,(x) over I.
If R,(x) > 0 as n — co for all z&1, we say that the Taylor series generated by f at

x =c¢ converges to f on I, and we write

o (k)
fo= Y L e,

If Y ¢, (x—c)" converges on an interval I, and if f(z)=Y_c,(x—¢)", then the
n=20 n=20

derivative of f on the interior of I is f'(x)= Znan(x—c)”fl.

n=1

If Y c¢,(x—c)" converges on an interval I, and if f(z)= Y, c,(x—¢)", then the
n=20 n=0

0 _ n+1
antiderivative of f on the interior of I is ff(x)dx = Zanw

n=20
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{
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O
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&2
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T Y% A, Bl Histol, A9 BE davt B T ), AS 394 SEYgolty P2y, o5
7152 A < B9} o] Uehdith. ol “A7} Bl ERHELL” Ei= “B7F A EYICE 2L Ttk
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N2 ZCh ek @t ol /152 ‘A= B9 ol vekiich, YR ool dstel, A= B

fl

£ A2 AC BolT BC AQ 3 Uk 9 £ A% A, B A 24 9k 1, o] 75w
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5 U A, Bol tidte] Ao] SabAU Bol £3H BE AhR o|Rold WS A% BY Ei]

23 AU B'% o] tehlich, & 5 2% 4, Bl tfste] Ao £31 BolE &3he BE
ALE ool WAL A% B WEolekL —Hréz "AN B9 o] ehiick,
Bol tiste] Ao] S3HA1ek Bol 4314 o BE Y4 olRold A Ao Hat Bo
21 527 ‘ANB E: ‘A- B’} 7ol L}EMI:}

A, wR, A-FE RAAAECE YEhY o33 2t
AUB={z|z€ A = =B},

ANB={z|z€ A 181 =B},
ANB={z|lzecA I8 & B}.

ol Zgtol diste] I FEATS 4T o, AL HE Mol B2, o] YFE 7|52
22 UR UERALhS) W3 A7F QAT U] BEARY u, U] Ui S| Ao &5A]

EE daR o7 OVJ e Ut A9 oojetal R23 7|52 ‘A9 o] LERTE.60)

ARG U0l Wi R A9 oS AAAE SR YEhfd oE Zt
AC={zlzeU I8 2 &£ A).

U7} AAEZ ol A9 B7F U9 REAFY uf theo] At

r&"

ANB=ANBC,
U7} AARZOIL A, B, C7F U FEHEY of tho] AHech

c (49°=2a

s =U U=y

« AC AUB

« ANBCA

« AUB=BUA (REEe wetx|)
« ANB=BnNA (Lo wetdz)
c AU =A, ANG =0

«c AUU=U, ANU=A

« (AUB)UC=AU(BUC) (Bl Zaya)
s (ANB)NC=An(BNC) (WXEe| Atz
c AU(BNC)=(AUB)N(AUC) (Hee =)
c AN(BUC)=(ANB)U(ANC) (Hee =)
« (AUB)=A°nB" (E Z27t0| Bx])
« (ANB)*=A°UB® (E R27to| HA)
* AC BoJil BC Co|¥H, AC Co|t}. (Fgel F01H=)

65) AAWES P4 U= Uehiie 2 ohlek
66) Hrke o glol P e 1) C7h 9194 2olwl oW ekl Aoz o,
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pVaqg o pF Y =2 ‘p Be ¢7F AESH
pANqg o potqY =ElF ‘poF q7F B YT
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7 el pot g9 W3l whet 1 Asigle] Ak, oAt p7k AL W —p7k ABlelx, p7t
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A% p7t 2 AAZA - ARl Ao i A, Wl ke chglslobet 3 - A3lo] HelAe
ASE I} oAt "8 Holeh Lt 29} 39] WL 7otk I AR 3 - ARle] AAAAE,
A% 27} Agolek e 2o] A4 Hhdslokut F - Agle] HHLk. ol Wl gk Y
oF A15izto] AAAL A& BHEsetT Hact

BARSE BAR Uehd 0 Shto] B4 AR8ste] p, g, 7, -9 Zo] UERVIE oha, WeE
214 p(2), ql), r(z), -9 o] Uer7|E ek,

S 7t BAULY A B, B 9 v g EAF § 1 g EE PAYROI PR 5
7t BATSD W) ZAR p > gB HEZAR p o gk FAGLROIE,

e

871 2. U7} ARl A% B7F U9 FEgdolal shAb ojnf g, wyt, Akde
o] FoAE =9 7|2 E AR&sto] yehi¥ o3 2t
AUB={zcUl|lzx€A VvV 2B},
ANB={zc€Ul|z€A N zEB},
ANB={zcUlzecA N ~(x€B)},
={zeUl-(z€A)}.
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sl = 7 ool wAReE Azt 4 glck

2| 4. “X}%* x7F ZAg y 9] okpoth g B p(x, v) Bl YERHAL
IYH o2 2% Fojt},
p(1, 3), p(7, 35), p(13, 2587).

Jeh} thee wE Aot
p(3, 1), p(5, 36), p(12, 2587).
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71 6. U7} AAIFFelaL A9 B7F U] B0l sk} oju] A= B9 HolE =7|7|=
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8| 7. x7F A o, 27} 3ETH A E p(2) R UL 27} 2K AL E ¢(x) B YE
WAk 28E BE A ol tiste] plx) — ¢(z)e Folth. IHEE p(x) = ¢(x)olth o7
21 Zo] 555 AREste] vErd 4 SQlch
r>3 = x>2,

o] A2 “z > 30|gh= HAZRH x> 28h= WS G 4 Aok M 4= 3
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27FALD o “(z+3)(x—2)=0"F p(x)E YEHHL “z=-3 vV z=2"F ¢(z)E Ve,
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o] r&€ g — xc€ A7} Folt}h68) JHER
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T ot} wEkA g < A7} Folot

gl fololA A% A8aE F2 oIt

~(p) & p Olz8y Ha)
p= (pVaq)

> Aq=0p

bVag e (gVp) (=2|3fo| wakHz))
b ANqg) e (gnp) (=2ITo| wekdz))
[(pVq) vf] = [pvigvr)] (=2/3to| ZaA))
[(p N Ar] e [pAgnr)] (=239 Zaea)
[pV (@A r>] e [pvanpvrl (=2|Al] 2HiHE)
[p ANgvrle lArgyV par] (=2|Al0] 2HiHZ)
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—(p Vvl e [(=p) A (=g)] (E Z27t0] YAl

[
[ Ag] & [(-p)V (=qg)] (= 227t0] ¢
(=) AN (g—7)] = [p—r] (=2]Alo| FO0|Hz)
s [a(VzeU: p(x)] & [Tz U: (—px))] (REITH|o| BxEE])
c [<(Fz€U: p(2)] & [VzeU: (—p(x))] (EMHH 2| BHHE)

. [VxEU: p(x)] = [EIxEU: p(x)]
s [VeeU: (px)Aqlz))] & [(VzeU: p(x) A (VzeU: q(z))]
e [VzeU: (pz) V)] & [(VzeU: p(x)) v (Ve U: glx))]

7] 9. U7} AAYRelAL A} B7t UQ] REAT oL SHaf. o A C BO] AHYE =TAle
2 yepa ohest 2o,
VeeU: (x€A — xEB).

H7] 10. U7} AAYFolAL A, B, C7F U9 FEAol=7tal 54 o|ff & 122 &85t
(AcCcBABCcC)= AccC

(ACBABCC) & [Vx€U: (@a€A —>2€B)] A [VzeU: (x€B— 2z€C)]
s VeelU: [(z€A — zeB) A (x€B — z€C)]
= VaeU: (€A — z&C)
= (Ac C).

shuke] =gj2le] 7157 & AR ol e dlE AEAL

7l 1. 29k y7F AL W, "2 v FoltE plx, )AL LERAAE

(1) 32€N FyEN : plz, y)& Folth. Ayt 27F v Rl RS 2, y7h & ol
ZAsH] HZolH.

(2) 3zeN VyEN : plz, y)e Folth Pt 2 =19 1 2= & AAF v Aol

ol

(3) VZEN 3yEN : pla, y)= Folth Hustd Ao AHds zofl thste] 9] il A
y7F st ol AT H2elH.

4) VzEN VyEN : plz, y)e AR Hustd dojo] AA% 27F F4 9] A5 v
7t B 22 ofd7] miEold.

(5) VyEN FzEN : pla, y)= Folth st Pojo] A4 yol Histo] yof =<l A4
x7F EA8H] mZoltt.

6) 3yEN VzEN : pla, y)= AZCIH. st shte] A y7t BE A 29 His7}

2 e W fEelt

B

A 2719 G)F (0)oIM HokAln] g7 2] =A7F BHE =8]419] So] Eetii.
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i

oo

Xeb v7h 3ol ofd Folgty sk X9 2 faof] YO 94vt oA sy theE o, of
e AT XA AT VRO hehy FEr) o] B89l o]5 fEtaL s, o] ol o5 Ao
EURE S X V' o] Ytk o XE @5 £9] B, VE ¥ f9] Bojtn

F fol Astol B X9 Ak zo] B9 vl Uk o7t heD W, ol N y=/(2)%
2ol ek, f(x)8 29 Bgoletn FE. EF T4 19 F5gk AAY W /(@) | rEX)
2 W% /o) Xoletn HEG G4 /9 MAe Py G /9 B FRAYel.

F55 the Fefoll wet chew Zo] TR
X Yol Aol X9 949 F Uk a, 0] thoto]

c YL f X VY A0] B YO UAT o, I5 /5 Y 920 BT

c S5 f X o Y7F iRl Vo fR] e

Hol gSEATT YET,

S q 7 X o YOIA [ele X o) BE €4 2o dt] £(2) = I3l 7h Yol 2 o, B
/& AhEae Ren

do
[
My
rlo
o
1o
i

97158 AMgsto] ekl cheat 2t
— Y7 Lrjdaolek

Vo, EXVa,eX: [z, # 2, = fla)# flzy)].

ol
5
‘\N
4

c T X - Y7L Y 929 gspolth
VyeY dzeX: flx)=y
C e X V7 gl
[VxIEXVx2EX: (xlixz — f(x1)¢f(x2>)] AlVvyeYazeX:y=r(z)].
LR S X o Y7L PEUROI:
X=Y A [VzeX: f(z)=x].
C G S X V7 LYol

JeceYVzeX: f(x)=



ditdoz Al Hek X, Y, Zof st F &= £, g7t

f:X—>Z g:7Z—Y

2w, 91 Qole] U ol Gk /(2) 2 HSAZIL, A 0] £ (@)l o/ (2)) 2 A X
Holeoz o1 YE 3H0E St ARS F4E HAT 4 Uk o] FHE T4 /9t ¢ B
G $ew, lag Y- £9 2o et

E @S oo /O 29 B V1SR (9 ¢ /)(a)% 2ol Uehiek. ojn) X9 BE Ak 2]
Hatel

(g o Fz)=yg(f(x))
ojng T & f& 9o FEAFE v =9(f(2)) 2= YERATH

H7] 12. &< f:R — R, ¢ : R — R7} o33 Zo| F9=]o] Slttal s}
fle)=x+3, g(x)=2".
ojlmj e g f=
(g o x)=g(f(x)=(x+3)
H ot o] Fro] AoJHE Rl A 0 oAl A A9 Hjtolt
=S

(f o 9)z)=flg(z))=2*+3
olgtal HojH Fpolt}. o] Tl HOFL2 Rolal X 3 oAl g HAY Fvtoltt
o] ofloflA] HriAlm] UWEHO R g o f # f o go|T},

aT
5 £ X - Y7 AefAehsol vl 2 9a 4ol Tiste] y=£(2)Q X9 D4 27F 04 hy
EAeE ole YO ZF A4 yoll y=f(2)% X9 Y& & HSAZIE YE FoYO= staL X5
o oh= AR A4S HY > Ytk o] FHE A5 f9 A REL, V|ER

oF o] Uehdith. & ze Xolil ye VY o,
z=f 'y) & y=/(z)
ott. o] AHIERH TS & 4 YUtk
« dol9] zeXxo] gt (f ' e fla) = @) =) = g,
- 429 yevol diste] (f o 5 Ny) = ( ") = fla)=y.

5 X - v oﬂ,eﬁ—L— 7 SRLR S whek £ S AefAehgol ohletd W v
of g shtell A X9 Yt T A HEAL, FF v Ak Fo] W X9 Aol tfgHA]

%e Zol AT = W ‘ﬂi’i—olﬁ}
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B7| 13. & F : R — R7F £(x) = 2° + 282 H= o] Qlekal s14k o] g9 AgkrE T3
B}
AA 2y <z, 4 T f(xy)< f(xy)P1 B2 f& Lrfdslsrolnt. E3E Az, yofl st
v=f(z) © y=2+2 = y—2=2° © z=Vy—2
olm&, 7+ A yol st [y = f(2) 7} H=F k= o7} EA3t & 79 X|9o] RO|EE, f&
HE9] ot} IHER f= djddigoltt. wEbA f9] dgkErt &3t
=1 ') © y=fa) & z=Jy—2

) =Vy—2
ojty, 7|4 y& xE HHH, Fols ITe

) =ae
o|t}.
o] £ ' e fo} o f1E FIPE TR} P,

Ft e A= F@))=Vix)—2 =V +2)-2 =
(f - fﬁl)(y):f(ffl(y» =(r W)’ +2=(y—2)]+2=y.

27| 14. HoFo] RQ 3 y =sinz= Aol ottt dfufshd 499 A% 29k 429
A no Histo]

sin(z + 2nx) =sinx
O|ELR, x; # z,°0lHA sinz; =sinz,?l 2,3 z,7} 73] Bo] EAst7] wzoltt.

Y ARRle] Hodyt BodS 7kt

2 Ashe Ale x2Re ¥ 929 dfidrsel et
ofu] AQle] AT TRt o] Aol

=1 . /4 T
Xx=Sm 'y < y=sinx _ESJL‘S?

SRR TR 2R AR5 Tt do] Hoji

r=cos 'y & y=cosz 0<x<n)
_ T T
x = tan ly & y=tanx (_ESxS?)
1 V1
xr=sec y & y=secx OSxSmx;é?
_ T T
r=csc 'y © y=cscx (75Sl‘§5, x#O)
r=cot 'y & y=cotx 0<z<n)
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