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5. fawre 8w Py wea 1 @30 [ (5-443) [B@E x°-10x-23=0]

-e.ﬁwﬁawqﬁefawmwﬁi’lﬁ—if ‘“;Z
Bers g’ - (P’ -2¢)x+q=0]

7. ax’+bx+c=0~37 93 A% T woiaBs SIMeT W S AT (T 452 = 25qc -

R ax? +bx+c =093 NG m - 51 WS ATF; R &, J%+J%+J-§=

o

9. Wk x?+pr+g=0 @R x’ +gx+p=0-67 930 MR & WS O (WA I
p=q I pirg+1=0

B



10, 93 fare 703 6T =& 79 Twwy 3x° - Tx+5=0 Treqem SRR
[B&: 5x° -7x+3=0]

1.4y afemm At (Symmetric Expressioh)
«, B R AE @ AFWEE o, BT T R T o Ee s

AT B O AfeTw I T, o+ B %+%’, af Tenfi

WL 1 %% o, P 2x7-3x+4=0 «3 70 I W @ o'+ P93 W@ [y @

=2 gB=d=
GYTA, a+ﬂ~+2, of > 2
27 3 27 =45
'0!3+ = o4 3—-30’. a+pPfl=—-6xXx—=——=09=-"
B* = (o +PB) —3af(a+p) 2 5% ]
, . o B
Tl 2. o, B, ax’+bx+c=0-93 G T = %"’"&'ﬂﬁ'ﬁ am Ay =
G a+5='—b p=Et
¥ a » a
_ b’_zc _
a f of+p? (@+Py-208 F ‘4 b'-2ac
Lﬂﬂ, ——= = = - =
ﬂ o (IB CLB : _c_ ac
a

B 3, A o WR P ax+bx+c=0 FFER 4 Tw @ ow@

I I
@otty T@pesy W R

YA ax’+bx+c=0 ... (1) @ B R AR P A - a+B=—§;aB=§

¥, aq+af=-5b 9, haa-a-b:-aﬂ R af+b=~an

Lo bt ot a1 1
" (ao+b) (aB+b)  (-aP) (-aw) \P* &

E1



_ (o481 [(@+p) -30B@+p)]
- a’ a.aBz - pe asﬁs
B cf &
1 "};3“35(“;)_b‘-3aba
- a o = ac

® x-¢ ATI WA T ax? + bx + -7 WA® e 7w W= e

1 a ST @ “3 A S

»?
2.a'ﬁi‘ﬂ‘§f¢3’€m4ac TS W |

ax? + bx + o~ s

(-)ﬁﬁmmﬁmmwm@maxhbxmmﬂﬁ?@
Lisd

(if) I JJwgn IRV R P W (8 0> P TR x, o0 G PF NG T AR g 9
ax? + bx + 9% O oT TI @R x, amﬁ-amamvfamaxhbxn-@

e fBw 23|
TW. 1. x AW TE, a2~ 5x + 407 KEY Tm FT =
T Y, y=3x3-5x+4 . Ix*-5x+4-y=0

RsrRe =25-12(4-y) =12y~ 23-12():-—}%23-)

xwmﬁﬁwwmmmwﬁaw%g

3 - 5x + 497 WRY T %g—

BW. 2. 1+8x-6x2-47 AW W PR I

T, y=148x-6x . (1-y)+8x—6x’ =0

A 6x* -8x+(y-1)=0 o

fme® 64-24(y-1)=64+24-24y=88-24y=4(22-6Y).

aB



TSR (22-6y) YT TR |

2 2 a9 Lot )

2 .
BHE. 3. CRIR (3 x~47 TG T oy :f;;‘ ;lmm.sma O~ ) IRAD
. X =
wif =i
& _x® +34x-"71
NIy

A, x7 (1=y)+2x(17-y)+Ty-T1=0
FEeE =4(17-p)" -401-y)(Ty-TD)
=32(y-9)y-5)
x WA, YSAR AwAE eF WI |

AW y>9 Ay <5 T HF WHD 49T W AWM y > 5, B y < 9 o R TR
O 47 WA 5 G2 997 Y WS oiMF Al

D49 e
a? B°
1. I a8 P, ar® +bx+c =097 I W W T e fadfa w1
(b*-ac)Vh* -4ac
[@3 S 2 ) ]
ac :
2. 1+8x-6x2-43 WA 9 Ffy 2t e 4]
3. x? —6x+10~g7 TRy W Ay =3 [©: 1]
| -
4. ORI & x~3 AR W w2 o | ww S-a g W
7 5x? -18+17 4
2x%-2x+4
5.mwmmmwmmm 1 G4 749 Y YRTS ANI A

14



A gEre (WY wzoTigad (Simultaneous Linear
Equations)

ax+b y+c.=0 .. (1)

a,x+h,y+c, =0 . @

3 IFTUS AT AT W IR x 6 a7 W A WS T3 W (1) 9R ()@
Pra =3

(1) @3 (2) (TE IFoW AFHSS % |

X _ y - 1
he,-¢b, ¢a,~ac, ab,-hba,

bc, ~c, b, c,a, ~a,c,
x: " =
a,b,~ba, d ah, -ba,

oft TE e smge
TH. 1. AR IFFL 3x4+2y+17=0, Sx-6y-9=0

G TS X _ Yy 1
ks "R ~18+102 ~ 85427 -18-1C

[a,b, -b,a, 20]

‘*ﬂ,é=—l—%=% xx-.g%,z_3
y="2=-4

TH. 2. MM TN

SSaUOE S M ekl SR

(1) x5, —§+-33,§=30

@) %3, 13+3f-21+!72

aly



(&1 P

(l)tﬂi*-aamaﬁm*'rﬁx=

1.4y wr-feate afisad: o wwie 3

& fBee ¢ @I wTwe s «am'ﬁwq WrE @6 e A WA fRers
Aifis IS T3

THL 1. WG FEAL ¢ bay=12 o (1), 2x-p=5 . (2)

€2) F AR y=2x-5. (1)< A

x*4x(2x-5)=12 T, x242x? -5x-12=0
A, 3x2 —5x-12=0 X (x-3)(3x+4)=0

=4 A, 8 5. 23

TR X = 3 y 2-5 3 5 3
x Yy _ 5

TR 2. YR FWAE [T A= 4))
. ¥ x 2

x+y=10 )

Xty 5 10 _5 i1

() @& —=7 q, —==== |, ——=—

Vo 2 Ty 2 7 [y 4

A Jo=4, =16 .. (3

(2) (AT x=10-y "~ (10-y)y=16. 9, 10y-y2=16.

A,y —10y+16=0 A, (y-2)(y-8)=0 . y=2,8

W y=2, (2) (AT x=8

T y=8, (2) AF x=2

m W (x-p)? =(x+y)? ~4xy. =100-4.16 [(2) & (3) )
oo {x+y)?P =36 o x-y=%6. .. (4) |
(2) @R (4) (=T Qe & R w)y x, y B T A

@29



0.4.50 epwie

TRYE TR
L x®4xp=15x~y=1. [® x=3,-3]
2. x> +y? =13, x+y=5. [ x =2, 3]
3. 2x7 +3xy+y? =15,5x+2y=12. B x=2 14; y=1, -29]
51 1 15 ._1-5
X+y== —==—=1. 2 = Y= —
4 x+y=e.o73 [@°x3,2,y 531
5. x y-lﬁ,\/; J: 1 [8z x=25, —9; y=9, -25]
6. x+ytxy=51t4lo2 (B x=2, y=1,x=1, y=2]
’x y 2 ° :)‘ H v}
. | 13 7
T x4y=5x2 42y —xp=1il (8 x=3, = y=2, 7]

.45 WENTad ¢ foaft Tme 3

T [t wfliTaeE wy B x, p, r0 T O GR A (WE x R yE
I AACE 2 T TOW AII FACS TR -

TW. 1. WIS

X+p+2z=6 e (D

2x-y+5z=15 .. (2

yrzx+xy=11 .. (3) _
(1), 2) @1 TR M 3r462=21 W x+22=7
M x=7~2z ... (4

HRF (2)-2x(1) T AR -3y+32=3

Woy=z-1 .. (5. (@) R (5) OF x, a7 T (3)a B,
@E-Dz+2(7-22)+(7-2z)(z-1) =1

A, ;2 -5z46=0 W (z-3Xz-2)=0 .. z=3,2.
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4) R G) WFx=1,3 Ry=2 1

¥8Y ¢ @S AN qire o wae A W AT v e ouls SR

Bwt. 2. ARG FHAS xy=a2

,ye=bt x=c

2

x*y*z* =q*b’c® I, xyz=tabc

— -,zn _:t.....

xXyz _iabc be
Xy oy

SR X = +-§-,y “‘i—b
TR 3. (p+z)(z+x)=40
(z+x)(x+y)=36

(x+yXy+z)=9

(1
@
3)

(DX(2IX(3), (y+2)* (24 %)? (x+y)* = 40X36X90.

A, (y+zXz+xXx+y)=210x6Xx2x3=4360 ... (4
x+y=%9, y+z=210,z+x=%+4 .. (5)

" 2(x+y+2)=%2(9+10+4)=%23

", x+y-§-z=i:£23— .. {6)
(5) R (6) CWF x= =12, y= ilzs, —i-;-.
. 4 x? -yz=a .. (1)
yi-mx=5 .. (2
zz -xy=c (3)
(xy+(2)xz+(3)xx,  cx+ay+bz=0 .. (4)
(1)xz+(2)xx+(3)xy,  bx+cy+az=0. .. (5)
4) € (5) (UT IFOI x=')’===k
@6 e Wﬁa’—bc b*-ca ci-ab (D

~ x=k{a®~bc), y=k(b*~ca), z=k(c?-ab)
2



(1)-9 IBCF AR K=+ '

Ja* +b* +¢* -3abe

x=% a_—he SRRy AR 2 oleTl A
Ja +8° +¢° —3abe T I

2453 SR

1. 4x+5y-37=5, 2x-3y+4z=8, x* +y’ +2° =14.
[Bs x=1, y=2,2=3 7, x=3, y=-2, z=—1]

2. x(y+z)=5, y(z+x)=8, z{x+y)=9.

[ x=1, py=2 2=33, x=-;, y=-2, z=-3]
3 y+z=~£_-, zx=L, x+y=,-1— [E: x=y=z=i—l-]
y z J2

4 xz+y=Tz, yz+x=8z, x+y+z=12.
[®2 x=4,§,}(—)—; y=6,%§; z=2,-6]
5. x+—)l;_=%, y-l-%:g—, z+%=4. [®s x:l,%; y=2,%; z=3,%]
6. x*-yz=5, y'-z=3, zl-xy=-1. [® x=2,-2,y=1~1,z=-1,1]
7. xp=56;, yz=40; zx=35. @2 x=17 y=148, z=15)
8. @b >w frgrem R 60 G W3 crmwEn 150 AR T Rigeha
Iz =z e Ry s & 15 @M, 20 & @R 25 &R

[Feas ¢ W W e Rrgabe wiveem 7wl » of, @32 v @ I w6
Rz GfL, SEE PR, x+y+z=60 .. (1); 1yz=150 .. (2) R
yi+zl=x? (3) [ fagmh w@))

9. (T I Mw Gesig AT SIRA @ @NGT @ NG e T S

Pg=100,q=3p+20, R p 0 @ g AT &P T | AGITLA TV @ AR
wa ff 3w [8: 31 @3%; 30 @39

10. M A BIRA FRFA p -3¢ =22 GR Q@M ARV g2 +2p+49=100
(T p TIJHI 7N GR g TIVY o) o & wIBI AW S ¥W 8 IR
SO SR s e

soo



aFF . 5. O =eifa ( LOGARITHM )

gzl
.50 T
Ly.8Ly =R e
WA TGRS @
.5L0.%  ErremesE
DS R
R85 IR FeifEny
R9.9.%,5 - offE Tl oS
WA R fdm A
oo wfSas a Refie wanfm
500y BREFeE

3908 SRR
3d.5h0 BTl

G2 GG AT W TS AR —
o Foifavw B

o AT [
o Rodie wsifivy

209> #ifa®  ( Logarithm ) ¥?

o Wi, 34 =81, @A 3-(3 U (base) R 4-(3 IPT TN W 4 @R 81-97
g AE R IS I W 4, 8197 A i e 3 9IR & T 4= log 81,

Wa" =N (g50,qg%1) T GRN>0 & N-a7 ARG 701 I R (base)
a SRR ACF @A W x=log N

0%



N ST TR o e TToACer x4 SGANRY 701 G FNE N = gnrilog, x.
ol i, () o®=1 - [log,1=0

(i) o' =a .. [log,a=1
e, 7t Fum o el 4 1

(iii) o™ =1 . _log,(—l-)=—l '
a a

(ivy a* =N TH x=log, N
X% TR A A alog,N:N
aEat &}, 102 =100, 10°=1000... T

log,o100=2, log,,1000=3. x>y T Jog} >log, y. @ 3 CHT NS Pt

amﬁwawmﬁmmwwﬁmwmmmm
FMRMeE 10 $F 7 W AR AR -

... TRreR Ffeew @

() log,(mxn)=log, m+log,n

W, log,m=x 9N log,n=y THM a" =m IR ¥ =
mxn=la"..a” =g*¥

A (ATF AR log (mxn)=x+y=log, m+log,n

W log, (mxnx p) = log, m+log,n+log, p TR

(i) log, (ﬂ) =log, m-log,n
n

! .

@) o oA T ?=;-—a

xey

", log,-(%] =x-y=log, m-log,n

Yo



(1t) log,(m")=n log, m
TR, logT =x . a*=m
9 m" =(a*)" =a™

log, m" =nx =nlog, m.

lo
(v) log,m = —qrw e ofrwd T

TR, logl =y . b7 =m @R log” =x

o = W e o)
', £=log,b=-l-og—"’-'-
¥ log, m
log, m
log, m=
By M log,b "

log,a _ 1
log, b log,b

m=g @& ’"Q log,a=
3.9.5.% St

. 1. log66 = log(2x3x11)=1pg2+log3+logll

4 _, . 70 ., TxX5x2
M.z.losfv.“-los“ log ——~=—= 1

= log 7+log5+log2 -logl!
Clc izt cle R o
. 3. log8=log2® =3log2
VM. 4. 2R T @, log? xlog® xlog? =1

00



log, Logfb’
— =1
log-—tr bg-e-xmg_t

. 5. 14497 T Fefn v aww fam 243,

JEAATF =

TR, x et @i gemm (243) =144

A, (243) =2*x32 =(243)" . x=4

3 -2
. 6. G IFA ¢ log a,‘f
h ¢’

3 op -2 3 opel 3

a a’?. b 2

log PEPE = log PEPR JOgb%‘

5

=-3-log.cr-li:ag(.b’c5 )=%loga—logb“ -logce

-g—loga 3logh-Slogce

log x lo logz \
o 7 z]’ii? 8 8)’___ g
-z z-x x—y

W, amasﬁ RIS = k
logx logy l_ogz -
y~z z-x x-y
- xlogx  ylogy  zlogz
' x(-2) Mz-x) z(x-)
logi™ =kx(y-2z), logy” =ky(z-x), logz® =k(x-y)
logx™ +logy” +logz® =0 '
A, log(x*xy’xz*)=0=logl
SoxTxy'xzt =i
. 8. @ Ay Al 1 ww w9 o’ TR fafa =
AR, fefa =4 N,
log9N=% a, 9% =N 9, N=3.
¥ 9. Antilog,3 A =

TN @ xsyrzi=1

So8



TR, x=antilog,3 .. )_c=53_=125.
Tl 10, log, (8x-3)-log, 4=2, A x faefm

8x-3 2 _8x-3
L | = B
A= log 7] 2. X 7
A 4x? ~8x+3=0. W (2x-3)2x-1)=0
S |

X*.*z 91, 5
9.9.5.0. gHaE
(1) 512-93 @k ffs == 3= Fgm 2.2, [®: 6

(2) a4 ¥ ¢ log, xxlog, y =log, xxlog, y

(3} ZNT‘T TS X log plig = xylngz—logx Xz Engax—hog v = }

3 fra s
aNbo

(4) loga, logh, logc-43 ARoTs log-—\/-—_——%—'—i———_? & FIR I
a*ha“

[®s %S-Ioga-ldgbi--]-iziogc]

(5) W log,b=10 @R log,,(326)=5 W ¥R a el T 82 a=3]
(6) T log,, 2 =-3010,log,,3=-4771,l0g,, 7 =-845] T A A (3,
(i) log, 108=2-0333 (ii) fog,, 5 =2330-
(7) R @ log, log, log, 256=1.
(8) & IFT @ fog? >-3.

) I log, x=a &R logfx=b o WE N TR (@ lng,,,, - ab .

q b"'“

pL-14



(10) a, b, ¢ BTNET ANES YA 211 T39 @ log, x, log, x, log, x Rl sifore
A |

(11) a=log,(yz),b=1og (zx}) @R c=log,(xy) T N (T—
L1 1
1+a 1+b+l+c

(12) T x IGF R | WA @D T, O R @

=1(nzxl)

log(1+x)+log(1+x*)+leg(i+x*)+log(1+x*)+.. =
=-log(1—x).

V.4, AHiEd Feiifavs (Common Logarithms)

W B 10 =W, SR ANpE STeEe AR e W R FeE et A A
w3 fAea 10 @S I wdie log,3 ARG GWI W log3|

WA ANCS PR TEUR WA (B AP AR TR, ARy e I w9

4% (Characteristic) ¥Rt WIS (Mantisa)

Rl Wi, loglt =1 @R logl¥ =2

- 10 (9TF G @32 100 (IF @5 (T GOR RAT IR R 1 (WP TG 4R
2 (¥ B TR TR 10<x <100 T 1<logl, <2 TOAR log,, 167 M 1 @&}
G0 2T FNT T SURT (TR A | SR AT TR FRA AR 9
Tye At 3 @30 B PRE SURDR @R W1 AN e WS e
(Characteristic) &R% I 4T WONF WAS (Mantisa) I

M. 10g33-9=1-5289 U | *PF 4R 5289 WHF|

WAL, M Rt e
S W, T 10.< x < 100 TN log @ ofF 1, udie I W @ (R RGN
11 1. T log 5347 4 1, log79-21~4% 4 1, I T Tee WA R W

S, (4 W YR wde w9 woen o A e 2. e
WS LR TNG WO WE YL TE B TN 1 I W3 oW vif @ o
log 1-98-47 & 0 Tt

Yo



lwwmmmmﬂ#=
i

W =—=-] . =-
10 o dogrl=-1

1 .
1072 = —=-01 = —
00 log-01=-2 G

TEER, log 04 IR TA0T 3| W .01 <-04<-1

- log0l<log04 <logl

wle, log-04 = —2+ TR | 7 A HIE GIR AP GAIGF | FOIR i faR
R Toufdl WU IR G T R W AT 1 @ W B AR A
G4 TR A A wwefd T vy TRPT FA U Bl R W I |

T, 5378, "005378, 5378, 537'8 HaH UM 3 WRT R ARMI 7 432 QMR
N SIS AN TR

3AR.2 T PR oG

53781 PR FTER T 49T o SRR SivE A Aff$e wrs 53 At &3
FFA | GY GF WA ST @ IIRT OR 98 A48 @ TR I N 7 Wim @R
ARG oem (o 72997, FY WE 8-97 T NN SIFRRE ¢ OF @ W@ 8
mwwwgﬁ@mﬁawmszwmss (R4l T} G4 fog 57378~
9 OO Y

72997

+65
73062
ISR log5-378 =0-73062. R s (1-1) =0
B ¢ log 002 =-3+3010=3-3010
R —3.3010 @R I
-3-3010 = ~4+(1--3010) = ~4 +-6990 = 4- 6990

3350 SRR 3 wpifes 3t ReAfe wiifany
(Anti Logarithm 4t Antilog)

W, P Y x0T AY y W O pu(F x-07 Wi I
S W log2 =-30103 JSAR 30103 < WifGae 2.

1



3d.5.90.5. THIZAARIE

Tl 1. wfSas 25736 Ry w91

AfE 2-F A AR (@ W 5736-F N et (rate A o
At-Ofe AR i @diRe aeE | Sifbersifie (4 @ifE,

37411
52

37463
QU A0F 2 TEIR e S foals o Wi
Toar fbas 2-5736 = 37463,
BW. 2. Wb 2-5736 fda

Wi SR (T 573643 CRE iR 3746, MEY AT -2 FEAR wpfGent
2-5736 = -03746. |
TR 3. 5259 ool wE WK orSF W' log2 =-30103

log5? =2510g5=25103-!:—2g=25(10310'—log2)

=25(1--30103)
= 25X-69897 = 17.47425
FoqR Ty wrwa A =17+ 1="18.

Bt 4. WA fefy s e {/(7'2’:6'3%2—5

(G BT log2 =-3010300, log3 = -4771213, log7 = -8450980).

IR, N Pefa wm
1
_(72x6-3\% _1,  T-2X63
log ¥ T( 62-5 ) =3l8 5

=g 72X63 1, 2°x3%x7

——

37876250 3 5 [oxs°

%[31032+4logB+log7—loglO-4lng]

Sovr



=31;[31032+4log3+log?-log10-4log~l-2(—-’_}.]

=%[7]0g2+41qg3+log?—-SloglO]z‘—l+-95_3597-7
s N=wfes 7.9535077 =.898665

Twl. 5. As-ofer JITT T AR AR WAL W59

AR, x = Y7129 = (1129)7%

logx=-1-]-8~logll'29. =-1-l§x3~0527=0-1696

~ox = PR 1696 = 1-478.

BHl. 6. A FERE gI4x 4u45 g

-CW*G’EI ST log 2 @R log 3-47 W)

Toues A% fied AR, (3-4x)log6+(x+5)log4 =log8
A, 3log6-4xlog6+xlogd+5togd =iog8

2, x(log4-—4log6)=1038——310g6—51034

_3log2-3(log2+log3)-10log2
=T Zlog2-4Qiogzitogsy A

log 2 @ log 33 WM A
TRl 7. TSN I L 9 =3 (1), 22 =3 (D)

(1) /> xlog2=ylog3 .. ylegg—?-.
log3

(2) (F (y+1)log2=(x—1)log3
A, -xlog3+ylog2=-log3~-log2

x(log2)?

a‘, - lO 3+
¥iog log3

=—(log3+log2)

yon



(log3 +log2)log3
X o= 3 =2-71 3-q B q‘m
" (log3)* - (log2)’ [fog2, log ]

log2
log3-log2

3408 WP

(1) &G log2 =-3010300, log3=-4771213, log7=-8450980. wei-ffm et ¢

=Rr= 171,

(i) (0.405)¢ . . [Bs 1-9345759 = —0-0654241]
(i) (0-0025)5 | [® 78197044 = —3.1802956]
(2) 54-93 wE-R Befa = [e: 18]
Y2415 )
(3) WA fefy == 2 (0.824)° | | | (B 2-588]
(4) FMYW B 2
(@) 5+ =g+ {8 205)
) | log3
(i) a* +9a™" =3(b™ +577). (%2 fogatiogh
@iy 2° =67, 3* =32 B2 x=-60206, y=~1-39799]

Yho



aFF 5. 9. 0 5= @& ¢ =eiifans 9 (Exponential

and logarithmic series)

DAY PF @V e Fsifve @R
R AR R e Ty Soeitg
SR ACIR G T E
2298 SR

R>M.0 Trapely

@ @2 AT e WS SiEEE —
® 5T @ F W
® SN Bojeirg

3E> Y53 @ (Exponential Series)

HF R I+LL+L [3_ +llL+ o —A(1)

% SR B T AR )R W] @ITTE ¢ 28T W A T W 97 TR
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A K R pr TG INTE TR -K (F A6 T3 1 AAP) @12 (I AL TF) €247
(TIRE T SN £ (p 4RI A M) 5 TACE TR KA oAz Q o mew
A A AN p-F AP AN p FNF TA Q, OX 97 2R 4 p-IIF TA Q, OX”-
a7 €27 TR @ THY QQ -(F q T AR SIS T FA T 4K 0Q -43 T4 R
«%f % Greal 77 AT 0Q=q OR T 1 9 R Rewfs o scam & & wffoe =wama ot
@ @FRe T AT xox’ 97 e 935 T v e 3
R RATRAR GAF T R A0 TR P RS Ao w@ A1 4w v
OAB 436 Jifeare Awrwld fage (6T T @IMA QA=AB=1; LA = FII| HTAK
OB =0A*+AB> =2 W9, x* =2 | (MR OB=x, OL=+2 94 L 7% x H47e
o 3| R R e IEW A (W% TR 39 2 | TR TR A 491 T L A 036
TW AT £(=x) 7T TR @ p, q P 407 g 1 e FAe Meme TeAre
R OAR (L) =2wdie p? =2q?. WO p? 43D T WA TSAK p -7l 3w A
@ AR p =2m (m G 4 K1

spl=4m’ =2¢° T, g =2m’. TOAR q S LU TR

T p O q 97 9B HE BeANSF A1 fog 79 T2 W L 7o wan qem
e (TG T Y SIfoe TR A1 L AR Tro1 oy @ Mg e Ay 3= 3
IR W Y Hoe ]I 7| T AW ST WP RG] (irrational number) I X
BRI ¢ 5, 32, V3,4 X | IRe AR SRR SRYT WICE, TR P TR | N 3w
GFR TR AAINE G I W AT M| (real number) | RANIAA T3 @ (3¢ 7%
4F I LD ;S IR 9% RARTSE oW IATI YA TN AYANT €23
b Y AR | 51 I A ATHH SR 43I @F® A hypothesis |

@




3@.5.5 F*E A

2% (Coustant) : (Fiwe Mfifes wimswy e MAfTT gl oW 3¢ Feifaefde
L3 BIITF 9% (constant) I | [grea foafh ez swld 93 o937 @i o a3l
ffR T A

SR (Variable) : MRS sRimmam @me 283 wW ARTETNR 56 Ois vaai
(variable) G171 7 @e oo x w9y AGT RYE A€ W TR x ~F T3 557301 (real
variable) TCA i x =T SloRa @ sifsa ofS ot S x e veR

G Wd (Domain) : Fore siffes A soraf x- 03 W TG WETS RIS
x50 PifE (domain) I | TRIZARTA T x AFS YT KA (proper fraction) T A
0<x<l ﬁ@awwmmq@ﬂﬁm (open interval) 3t | adfe x, 0 9%
I 99 Y @ (FRE T 4T IO A | T BTG x, 0 WK | Wae 529 IS AN | $A
FU T 0<x <] 9T T AR (closed interval) 91| I AT (0, 1) BT o &
7% ffe [0, 1) forew Tme Ao T I WA 0<x <1 9K 0 x <1 MR P
[0, 1] €% [0, 1] fozam %8S (continuous) Ho1aif<i &Rl Fiod a3 4

 AFTRYF A W 3 W x 9IB IS SR ] G x 47 o7 W x| R P
| AW AR 7/ 5T ¢

|x|=x,‘ﬂﬁ x20

=-x I x<0
wefie, (PRE A AR O SRAS FANE WA @R

A T =Y =3 W 20 W IR f=fo =x
x| =5 A x = +5 WA -5 TR
it x 9 y 52 AT MUY TW WA (R T @,
(i) |x1$aW<—a_SxS+a
(CERITA 2 9% 4T FAN)
(i) |xza wfie x2a &R x5-a.
(a>0)
(i) eyl s|d+ly]

238



(v) [xxyl2x -y

V) eyl =iyl
iy =5 y=o0
RE.O.] PrE

1) frea wegofa #fiw fom a7 ¢
() —4<x<i0 94k x-3<7.
() T x< -3 Udis |x+5|£2

(i) O<|x-—-aj<d WL a-B<x<a+td x=a

2) WWIHE T 8

(i) [2x-3 <1 B1(1.2)
(i) [x|=x+5,|x=x-5 Ts -, AR AR
(i) x* ~2{x|-3=0 2 43

R TOPFLEFER 4N (Idea of function of a single variable)

o S ATAGR G (set) T IR TR A | FarRTSTA @IS (o1H 97
OB T ¥oufE I97 KR (collection)! FEfa@ery, F74 e WNg FGRTS
IEPUGR GO 78 TN TR @ {1, 2, 3, ... } @2 gretfas A T b &6 M
AT 1 1, 2, 3, ... T

wRE (1,4, 1,3, 1, 3} ool G

N A YR GHE ST AL R o RRT T 94 A o0 of I AmefR
AT MU GO T, @, A={x;0<x<1) wdie 0.6 | 97 TGLE BT IRI KA A
a7 *F | AR OEE TR MAREF 28T (Mathematical symbol) Iv2ts A A1 @ x
G2l o#3F T A W WA TS A BART A FBF @ @ME ACR T TS A
ISR (e 3 T Mol @ e WM T A aww g3 e
2 W) 541 (variable) I QAR | (T GUTH x B B T 0 € [-9F TP} A (INE
MG AT LG A |

we



SRS TR T B 12 22,32, 42} 9 OT @ WA &9% y e Bizs e
y RAR 32 22 32 A 2 @ cwefls e AR

M FYe 93 AT Z 9T W @ OF N5 @A W 43T WA WiE, GUrE G2
28T Z - WAl ¥3IF (constant) T |

@ o7 R AR ¢ oRF AR e R adk |, T QR p a9
AFSATT IS & ) ORI T p ~(F FIF W WS A

FERIE TR 2R el g3l IFRER CRaTES y R R ISTHRES IS x
b e SRt S @ BRI g6 AR y = x? R W 9 T | AT y-4F T x
SR TR B (ST Tt Wi @3S A« TR sere AarRE, e
e Tw 10 BoR 11, 2 ETws 25 6@ 9, 3 e ST 40 o 3, S wh)
RTE t o8 ¢ FY AR s o i B T3 5 5T + B By s e
1 I W < @QRIRIR & WA (independent) @ WAM (dependent) W2 T2 SR
TR 1 SRS A | SHER 551 (AN A t-47 WA 0 (U 3 GNP 93 Y (A (FF T
TS oA | a7 WA CreT AR R T AT TO0! T OF A 5 ANGT It WA 5 5
t BTTR IR Toiy 63 IR N t (T WA B 6 5~(F WA 57 T

‘x—a’, adnFl VI MY W, O T x> a QT FN QIR A x GT IS WA

&% TR (A |x ~ | 97 WA (@ (FING (I FRATA RETN ARFA |x — af BIF (UF T ATAE
R FR i x 9T AW 2 47 AR TAH TR I A

X = oo, I x GIB B G A WA G WA (T @ @A QI ...
G TAFCET YAt (FST A

7 %1 x € y TE|

T HFT £ T x 97 G E | <3 Fow T w@l x @7 E G5 ofS WMw w9 y 5T
g3l PR T oteT TR | YA x AN 57 9 y RN 5| E BT e ov
(domain) IA R y @A I W Wi WI R CHVET WFFET A (Range) ¥
R4 T T TATE TR SRS o T T 3—

2 o BRI x G y G TS AT @ x-0F B B ooz oS e ooy
y -3 <ol B WA <o aF oA y -(F @ (I x -3 S0 WATE I W 4R
y = f{x) BT a1 o T /| W £ R P s W 3 9| x-9F B oy of®

MAF &) <3 FAWE At y #ivewl I3

R



RER.D HFE rie FAR oG

AR B B @ @we 3B e wRn Fiofre =0 a1 @ef =
(F) T RN o |

() TR SR A,

(o) rfoa RI eRept |

(#) @F (FEF Boly WF/IHC WoATIT ¢ I aFET TEW TR g T W)

TREEA— (i) y = 3x = f(x),
i) xif x<0
i =
" x?if x>0
() F(x) = 3x* TFFLT x 93 AW (3 @RS AT A LA f{x) 97 T I IR
R TR TR x 92 T —x P , f(x) = H—x)? = 3x> = £ — (x) . TS { 47 1A
(0, R), @AW R @ FWE A0 LTS IRV SR/ GTEW WA
(ii) @A f{x) 0 71 TS P I AR £ 97 AT AWs] VI AN K MG 79
IWI AL | |
Bur@d ¢ Fnlfde wrbssam ove fda wem

(@) f)=va—x, (b ==ty (0 f(x)=<3

R ¢ (a) x-9% (T NI O (4-x2) 20 (%5 WA -89 (0@ |

42x = 2<x52 TOMAX) ORI 25x<2

A [-2, 2] TR y = {x)-97 RN I 0<y<2

(b) x 9% A WA T 2 _34 420 OF & f(x) T=f¥e 70

R 52 _3x42=0= x=| 9 x=2. f(x)=(x—_n1(—;_7) A BT A Rx) 93 NI
e x <1 A1 <x<2Fx>2, K R wwrfiend aoRl wworwEs owa

(c) x =4 TF f{x) AT 37 I 4 PP FAE I MY x-97 fx) = x+4 TSR
X>4 O x> 4 % 4 WA f{x)-99 (W

(@) I 8 "= x BT MO B @@ AN I W COFE x0T
Xy s Xge -...X, T SRR &R 71 MW, G4 n G G 4 AN x4 R T0lR

W4



y = f{x) 93 AN (A T INFW R y,,¥,,......Y,. X IR f{x) =y 9 I F5x s
(TNt T |

1 x X, Xg | i X,

v(x)[ ¥, Yo | coveee Ya

Rl Some @ ey S wrld g oo s T

FIE SIS xy-TwotE, x 9 AW T IR AT OF (A0S 92 FE, O P(x, y)
Ry e 01 TR—3[ @9 x @ @I y (I f(x) GO 7 vl @@ff fog oo v
@2 Do werwd wfds wvmd 9 @ 9 (Graph) |

OF T, y = f{x) IF (%@ E O, OFF RS ol -3

M= {{x,f(x); xe E}
SATRA (ARS B [J@AS ATPEE 3t R Beamn ReEeird st 3 )

@R T Red WrorET AR Oiwa eTafE

(F) T '@ WYY W*FSF ¢ (Even and Odd functions)

R0 TS y = f{x) SR < RS o e aw wwaE® O (FRe) s
x-S0 AR | ¥ TAFT y = f{x) TH B0 LW T @ @G x 99 T

fix) = f{—=x)

IR T EN W I @ @S x-a7 T

fix) = (%)

BRI 2 (i)y = 17, T T G () =" R f(ox) =% 4 £(0) = F(-x)

(i) y = (x) oormlS T @Ry £(x) =¥ =} = f(~x)

=yl N4
y=Xx aa\*

fix) fx)

-X X

(@) ¢ oo 2 (i) <3 crfoe s
W



(i) y=f(x) = x*TAFHN TN ARY (%) = % = «(~x)® =~F(=x)

X 9% @ 2
y

t

¥
BWERA 2 (iv) f(x) = x° +x* AT T A &YA |
f=x) = (-x)° +(~x)? = x> +x? # f(x)

(%) FFA SoPES (Monotonic functions)

4PN AR y=f{x) T IV SWAE {2, b]-© @RS f{x) -&F [a, b] WEAA
TR (Increasing) & 37 27 I

X, <X, = f(x,) £ f(x,); X, X, €[a,b]

T _ T

- fx)
fix, _ y = f(x) fo,) |-
h ) A I
fix) |
T ’ 0 Ly
Borare Baef 1 FwedaN SrwE

M ox, Fx, = £(x,) 2 £(x,)x;x, €[a,b] I Kx)-GF [a, b] TEAE FHE
(decreasing) SAHS T LA

R et



W @FAE TR [a, b] WRINT TR I FHGFER 7 O {x)-(F T
{Monotonic) 301

l .

f{x )

fix,)

' 1
.—.-——-"""""

0 X
(99 (AR W)

’ .‘{‘ X:
(Fw BT SAEE)

() SECANTFARR WIFF (Exponential function)
T WA R y = ot O WA I, (T e 3 92f 9 I e W 2718
(rifiiEa o7 ¥9 AGE) & a7 @I W T o g —hn

TR " I AT x -7 Ty W@\, 9K e* >0

o NG SCPEF (Logarithmic Function)

y=log, x G SARIED CANAIRACAT ATH FAEE | y=log, x T e =xT|
e @ AL log, x VYW x> ¢ T RIS

TN log, x, +log, x, =log, x,x,

log, x, - log, x, =log 3+ R x,>0, x,>0
AER y=logex-€t§ Tt Tt YT _ log ¢*
AT e Ze1 FNRWER SR (1 base).

w1 G (31 base) R A sicare
¥ 1) Rofe 3@ R 39S & log,,x W

log,,x =y T @ 10 =x.

L) logw x, +log,, X, = iog,q XX,

IR log,, X, —log,, X, = log;, 2 T

o



AN WS ¢ W IR y=f{x) ARG x93 AfPIY A-(T HKES 9 y-93 ARPRb
SAEE B. 3 x = ¢(y) GewI® B AR Fet T T @ y -9 42 s o
ACS x99 @36 W I MNOT TW TR fix) 9K $(y) TATS oce 9T W7 [

AT W W I, y = fix) = 5Sx+2 GA x = Ly - 2) = 9(y) I flx) 9K .¢(y) aF
AR RS AorHF |

*98 (Periodic) ST ¢ flx) (1 ARPTR oS G ARPTRT x -97 TS WA T
T (f)x = f{x+k) T WX f(x) -(F Y& (periodic) WAF T T T (period) T k.

79 ¢ WA IR f{(x) = Sin x. QA f(x + 2%) = Sin (x + 27)=Sin x 4NE period T
2x.

Tt 1L AW f(x) = EH TWER £3x) 9K f(x) P F=

o F3xP4L _ asxiael
f(3x)— TG 2‘-3x

S
(') = Xkt = 50
(x") © I-x

BRERA2: W Axtl) = C-3x+2 T fx) B WA WE x4l =y WA
fiy)=(y-1)*-3(y-1)+2 I
TSR, y 9 TA x B f(x) = (x-1)* -=3(x-1)+2
=x>-2x+1-3x+3+2=x"-5x+6

B3 W f(x) = Vx—1+/6-x T W x a7 AR Pl w1

G x 120 IR 6-x20 T© TSI
wdfie x>1 IR x <6 TR AR TR (1, 6]

Bl 4. f(x)=1,x<0 Ty = fx)
=0, x=0 |
=x+2,x>0
(0.2)
WARTDY (5T WeR I ¢
e (0.1
- 0 FX

S b



L. 5. (W (7 y=f(x)=x"-[x] 9> '{’H-W’WI

(%) = (-x)* -} = x* -] = £()
IoAR f{x) GG N WS

R@.2.9 2T
boaft f(x) =12 2 o4 f(2) &% f(x>) TR =
-4
2.7 y=f(x)=10 o@ @A @ x = fiy).
3. f(x)=mEL+ 10 7w @F @ f(1+m) = £()) + f(m)
4. f(x)=ax’ +bx+c,f(1)=3,f(2)=7,£(3) =13 A a, b, ¢ ey =
[a=b=¢=1]

5. af% f(x)=#& T A Q, ﬂx*h]z_fm = (I-x)(:—x- S} fh=0]
6. fFEfRe Werrralem «Aff fdy =
() £(x)= 25 (ii) F(x) = J(x~2) (x-3) (i) F(x) =52

V) f)=v1-x*  [() x=2 7 A A WAL, (i) 2<x<3

(ili) x = 3 A 7T VI SR

(iv) -1<x<1.

7. R @ (i) f(x)=vI+x+X —Jl—x+x2l D Y A |

(i) £(0) = 2x% — x + 1 NPwIB e Tz wYNe =
8. PR wrmraform erifba wigew 51

0) Fe) =P (i) fx) == i) fxy=2 (V) fx)=2,x20

(V) f(x)=x,0SxS+=1-x,3<x<1=0,x<0

03



2¢.0 weerR B At S (limit)

A FFA 4T I 5 x, 2.01, 2.001, 2.0001.... Ty Ml #49-4@ red @&
Y 2 (UTF AT ARNE (G x R 2 9T WY THE T INE | TS x FHANS 2-99
Fratadl oom ) e x 2 IR 9T OFE x> 2+ B BF WkT = ) wefie weyn
HCHF TAF x T TS (A0F 2 97 0T WP 0L 1 x O 2 99 W I IO Tl FACH
A0S A | TR W TR x, 1.99, 1.999, 1.9999 ... ToyfK wmel Foss @3z sk
Toa x-9% W 75 (A0 2 97 it e o @3k TR 2 Wi (B0 QTR | GTRIEE X
A3 2-9F WA TG T© TR INGH (@00 A % x #2 4|

GREHE x — 2~ BTH @ =

x — 2 Bzha wd x sFi wem InfHe @F 2-97 W sspe Tk S x-93 TG
5 _

0.5 TWIZAY ¢ WA I (%) = 2x+3. x TG TRRD (AF 297 T WP T = f{x) 99
T AT T 7.02, 7.002, 7.0002....... To7ifit | widie f{x) Tl 7 47 G 7 (U0 T (T
T TG (AF 7 €3 FHTF AP TR WAR I x 297 I (AT 2-97 T W
TR O f{x)~97 N SLFLA X 6.98, 6.998, 6.9998. ... Topfit | welie f{x) W 7 AT
@6 (4% 797 Wi WP T

Y (VeI T T—
lim f(x)= lim (2x+3)=7
Xx—2+

x=324

wdfe fix) 97 SRAN T 7. GRE Bew crem @ 7@ lim f(x) =7

wefie f{x) 47 IEAT 7. G fx) 97 AN 7. QUFR TR AN ¢ IR TN K
ara w3 imf(x) R @3 =7 |

T R a7 2D TS Y R x - a(x # a) . T CFE @G TE f{x) Tt G2l
WA f(x)—]1 (1 9B B k) v @z Imf(x) =1 wdie x 5 5 R Rx) 93
M (limit) | Wi x qR a T NG TG |x - 2| T FY T f{x) GR 47 WG [
[f(x)-1| 22w FF ¥ I

SIS S, ¢ 5 o AW G BT we T 2 9R ¢ 97 ToF FrEaRie I IS
AR 5w T e I @, O<x-2 <8 T [f(x)-l|<c T OW T K, x a W
FRGI9f 7= fix) a3 A 1.

wdfie, im0 =1 &% sxw (a 1 I ST AR TP 43K IAR A LI

209




TRIEAY 1. f(x) = L2 worwfba A fiefs @ 9 x 5 3 96 x = 3 R fix)
FET |

x=3 FALA £(3)=2 udie | WA I x=3+h, h# 0
f(3+h) = G2 = e6heb’es = (6.4 )
aF x 3 A - 0 T ufie ImFG+B) gz F 6

ot x = 3-h TR f{x) 93 Fa A4 6.
s himf(x)=6

X=p}

B 2. e Fefy 79 ¢ lim 2t = lim X3
K=y

10
=£1_1'£(2+x) [ x20}=2
e I 142x —1-3x
B, 3 R ey e @ Lim A
= lim (V3% ~JI3x (J142x4/1-3x)
ey s{?l+zx+5:-3x)
Lo ($2X)-00-3X) - 5
- !;!_13 x(Jl-i-zx + ]l—Sx} - il_?g x (Jl-bz: +Ji5x
= lim . .5
= lim—d e (U x 2 0) = 3
, g
%W 4 e fefy 3 lim dx2

i B2 i (VEADGED) g x4
,l;'ﬂ x4 l‘.‘.‘i (5-9)(Vx+2) 3,1"_'3‘4 (x—4)(Vx+2)

,l‘glivfa['.‘xatﬂ =il x=24 gm Jx=2

B, 5. o 3, imE3t=x"T, n @ off

n S o R A L= a4 x"a? 4 L ™

AlmE = g% 4a" 2423t + ™!

X—ra

- nan—l

o8



ToAom 1-97 i3 e R

(a >0) = 3a’

Th. 6. ORIM 3 llmg

x’a

R INAY FANES |
lim £ =1_im(£’.—-ni) / (5—&)“;—4 (5 7 TR (A=)

B 74 f(x)=x?, x<1 @@ lim f(x) [y w3
=25,x=1
=x*+2, x>l

AR, hm f(x)-ltm X +1=2

iy €00l
» T fefa [

2¢.9.% AN 561 @ WTAWFA ATHGA

FRe B x M TS AGTT AMF IR @A (FIAG JIR EAF TRY] (A0 I§ T 42
WA—IY (1R B x A I I x — oo (infinite)

WA f(x)=4 anamwmwmbww&x)mamww
[T AWI | SRALE O F@ liml=doo g lim L= —oo qm wfirors Ham @3

5=0-

TerE R TR AR W f(x) =k R Hm L=ee gy lim L=-co

gRR limi=0, lim t=0

Xebes % Xy —wr

limx? =, limx® = oo

X Lrapon

Boroing 1. Kt e Song

a limt0o=tam me0o =¢'

We



@, () lim{f(x)2e(x)]= ¢ & ¢
(i) im [f(x).6(x)] = |

e £ _
(i) 1) p] Wtz 0 T

(iv) !l_t};l c.f(x)=cf [ (redl & A1)

2¢.0.0 TP Wl TG 3 AT (Several Standard Limits)
o Fesw saeh e B0 IR TR (e @ ReE orew T

(i) tim (1+x) =e
(i) ling Llog, (1+x)=1
e
(ii1) 5‘1_1’101 =]
(iv)lim fox= |
T, 8. Mt fefx w9 fim = lim Sy

= lf_‘;‘l ey

=2 [ hm-l- 0]

¢.0.8 epfareTt

1. A Py vt s
- . ,‘3 A= e . P g .
(i) lim 525 (i) lim S

(iii) llm "‘F"‘ i (a0) (iv) h“l v :Zx_fl

(v) hm J__ (v1) lim f;’;'_ll‘

X

2.1 f(x)=x, x>0 R lim f(x)fde =

=0, x=0
=—X, x<0
you



3.8 fxy=x?, x> ot him f(x) ffa e

=2 x=1

=x,X<L

[82 @1, () LGH) L) 4, (-1 (") 0. 2(0), 3.()]

2.8 ST TIS

(e QAR GG (R (9% 1 AT ST FHRISIR S Eradbtas St
FG AT (continuous) I Wi ;W @Re e @Al @ AwE TR R fs
worFiirE & e WES (discontinuous) I T |

THrAY—

b/ .
(i) f(x)=|d \}/ (i) £(x)=+x

0

(iii} f(x)=% /

(iv) f(x) =[x], [x] Wi x (IF TT 70 A IS o TR wdie x = 3.2 T

[x1]=3
-2 -] 1 2 3

=

() aR (i) 9 WAET B ATt (i) R (v) 97 WArd @/ x-0 e
x=1,2 .. -1 -2 %o RS 78S TZ)

W) f(x) = J(x-1(x—2) WDy | <x<2 *Fma e IR W2 )
TSI G AFFTR f{x) TS Y| WX @ Ry WS

304



3¢.8.> 7GR «ifades et

f{x) WAFIRE x = a fF9e ACS a1 T ”

e "lim“ f(x)= lim f(x) = f(a) wefe lim f(x)=(a)

e e 3Em e o flx) T 1 R (x)-@ & AfTE Age 9 53
Tl 1. O @ Rix) = Sx+3, x = | [AqE =g

E :l‘l..l;r} f(X) =l\li!} (5x+3)=8 AN f“) =8

weaz lim f(x)=f(1) a5 fix) worea® x = | e A

T f{x), x93 @ (I I NEA T FEE IAG [im (Sx +3) =52 +3,
owt. 2. 3R f(x)=-x,x<0
=x, 0<x<l |
=2-x,x21
TR AR A f{x), x = 0 9K x = | -& AT
@A {0y = 0, lim f(x)=lim (-x)=0
lim f(x)= tlim x=0
520+ XU+
lit}} f(x) = ‘lir‘rja f(x)=f(0)=0
TSR f{x), x = 0 e swe)
wREE, f(1) = 2-1=1, xllm f(x)=xl1m (2-x)=1
G, linl\ f(x)= linl: x=1
s Q) = !inl1+ f(x)= iir? f(x)=1
TR f(x), x = 1 R Aws|
o, 3. o f(x):—‘}f‘;l—_, x#0

=1, x=_0

or



oI @, x = 0 Refes fix) 7 T

llm f(x)= tim L I- fim i=limi
34 x0+ * gua0e ¥ ‘x=0+

(TR x - 0WSESTx 2 0)

lim f(x)= tim B = lim 2= lim(-1)=-1
¥—-

weqy im £(x)# lim f(x) weqa x = 0 -5 f{x) WS 7
B 4. f(x)= L3 ol x = 1 RS I A fx), x=1 RS HYS A2

i1mf(x) lim &l = hnij—’fﬂ-ﬂ—’t—!l im (x+1)

x- x—t
(TR x— 1959 x-1#0)=2
o f() =2 fx), x = ﬁ%mmmf
Toioirg 2. | |
TGS TN IO ol
ﬁﬁmmﬁ@qﬂmmmﬂww&zﬁmﬁm oreql W ¢

T A,

£(x)9R §(x) x = ¢S 19| o T

() f()+6(x) IR £(x)-¢(x), x = ¢ RS 719 A1
(i) £(x).¢(x), x=c s s T3

(iii) 2 ¢(c)# 0T}, B -"5,(13 x = ¢ R w1 g3

(iv) f(x)] 3 6(x), c'm.M|
T () PRS Betwmy SEmA—
,l(i_ﬁ f(x)+g(x) = ,l‘gn. f(x) +£i_z:: g(x)=1(a)+ g(a)

(Eg fix), g(x), x = a AT 7S WSaT (fx)+g(x)) 20FD x = 2 Rge s
by em

%



2¢.8.3 ostEl

(1) f(x)=3iss wpomwaiby wrefon el fef =) (B:6 2]
(2) f(x)=2 wporaafa wmrefen Rey fde =) [x = 0]

(3) &0 FFT (A f(x) = -2 WAHIB x = | B wee w2y

LR £ 4
(4) T f(x)=1-x, O<x<

X=3

£

=3-x, 3<x<]
T (A @ f(x) x=1 REre wree
(5) I f(x)=342x, ~3<x<0
=3-2x,0<x<3
=-3-2x,x2%
@WWG&X),K=OWW@?N x=3 e W)
(6) f(x):-{-;%:;af{x),x='4ﬁwmmiﬂ4)mmwmﬂx)mﬂwﬁ
x = 4 ReTrs ge ar [8]
() W f(x)=2,-1<x<0
=3, 0<xxs1
=4, J<x<£2
TR G Cfx), x = 0 @GR x = | e wws)
®) MW f(x)=1,x>0
=0, x=0
=-1,x<0

@R @ fx), x = 0 TS P
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2
(@ 5 93 . weH (@) V2 9 AL (D =
() | x | = x+5 O « G TA ... (€) sinx € COSX ..... TATE|

3 (@) X -5 @ owa fa 7 |
(¥) o= 3N € T werEE Burd ¢ o @dfbE iR |
() TFR T RS TR g
(Q) WIRE AT TAITI € O @b S |

o WER AT B 3
() fix) = x% x= 0 e .. (i) x = 0 Fqe le: ......

X

. 2. X o _
iii) m;sm-f: ....... (iv) tan x SR SoTElew R ...

8| T f(x]::%, x # 0 OR 43 AT WA W, A Q@ |f (k) - f(~k)]=2
¢} x~F (PR (IR NG B £(x)=/8B+2x-3x> Aol IS 3 ot fiefa =

- 3
1 X9 (FF @R G T f(k)=1/103e4x3x x e TR © R T
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a7 f(x)-x’coslw Xx#0 = 0 I x = 0 f{x) WrFas x = 0 Fs swwe =
X

o i =

. d
v1 3% Rx) = x cos'x, d_::- TS I

s 4 dv yi2xi-1
1 U log(xy) = x* + y* (RIR 4 Ex}lzmxgl—zy’;

d x
So | A (¥F (M @ =(10%) = 10°-2:3

d
317/ %+ y* - 1 =0 oA ﬁ_wim

of of

st AR fix, y)=x_sinx+ysiny~1t=0w, 3y faefa a3+

| d
WI'ﬂﬁf(x,y)=x3+3x+y’+3y-8=0<ﬂ{@‘lx=y=lﬁ“i&'a{-ﬁ‘fﬂwm
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3.9 S SRS
.9, 2hET

WY SR
Jv.0 T

I3 D TFIIAGIA 43N, Sy, wffee ik o 43 WAtk awel RSy wrea
AT WGIDAA, TFTIAY YR i e s

werFEd A G ¢ M Ryfe sfde Seoimpefd, wwerwran
SFE @ O el e s ¢ ST SR seae e geet e Tany!

Ru) qfewiat (Gradient)

(i) A A 1 AB FRARIR Q R v P R ge 30S PR R (oirrm | ORI

Q%@%quﬁcmt%gmm -
P RS AB STAAN S (Gradient) I3 0 /-a
1 5 L) p—To

T IS [A GID A AT,
o frqre 7miA 1 Q Rl P we el em ]
s P e A R 4R | s x
0 foa—3

(i) TPRANR T ¢ FHE IFEIF TofR e Rups wiFe ~pfiar TR & Ags
IR S WU @ 9N AB, P RS y

mm»»m@w%wm_ p .
P Rre sETeiia A TA /

W R B e R sy |
WO RATAA T8 O3 O Borx 16 R e L .
I O THC e B L B3

(infinity) 21 QI | GREF IEER Ty oA
RS ~opfE x-Sewa ST o & e I 5w
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Q0.3 S SEETer 4 Bdee  (Differentiation)

@I : T Iy = f{x) WA x-97 (@G ARPIE SIS | 997 I G2 T x-<3
MATS (FRE PG ARIET Ax (3 5x A h) G I W@ A e y-47 ARG TR Ay
(F 8y T k)i

Sy + Ay = fix + Ax) T, Ay = flx + Ax) -y = fix + Ax) - fx)

a &Y fx +Ax)-f(x)
" Ax Ax

W lim o ax o e o T W o 3 BREHE £ ()-an x-0m AoE

. ’ . d .
QEITET (derivative) ¥ S33IA AZS (differential coefficient) I 4 d—i(* a‘;()’))
Al f'(x')am e w1

W‘?ﬁa Y = tim &= tim -9193‘1-’:—”
dx Ax«bOA Ax—0

o gy FEHR) 1)
h=r h

i, flet W)= £(c)

lim SN g7 oty arme vz £100) =ity =)

h->t}
wdfie £(c), f(x) 9% x=c RIS SRR MLl W g A ReEw wow T
AT | WO f{x) AW x-Fpe s Fefa Ft any IR

fim f(x+h) f(x)h lim f(x+h)-f(x)
B0+ h—0- h

wﬁaﬁwmﬂm&mww{ﬂmwmwwlmﬁa
RE’(x) = Lf'(x).

V.Y ErigeEtet

B 1AW Fx) =3P+ 5x+1 R

-l

f(x+h)=f(x) _ lim3(x+h)2+S(x+h)+l-3xz-5x-l
h—0 h

f(x) = ‘lltr:‘ll

_ rm:m’~|-6hx+:«m=+s:,:+sh+1-3;i’--sx--r
- hl-»,o h

R8¢



2
- limﬂ-ff;”‘—-"s“ = lim(3h +6x +5)

h-—0

ml; 3h+ hm 6x+ llmS C@qq-m orEs I

=0+6x+5=6x+5
Bt 2. WA MW, f(x)=3x+2, x<0

=-3x+2, x>0

FQ+h)-£(0) |, (3h+D)-2_ .
h

REO)= i i

f(O-l-h) £(0) _ .' 3h+2-2 _,
o IHO-

wR’R, Lf'(0) = lim
+ RF(0) ¢ LfY0),

o3, £/(0) 9y SRIY iR

tal. 3. ¥R 4, f(x)=J;;x>0

f'(x) =-d-¥-= | mf(x"-h)_f(x) =]im ‘x"'h"‘J;
dx h h h-s0 h

[m J-]- lim
e A

"“‘m 7‘

Bwl. 4. W IR, f(x)=%,x#0

1 1
f(x+h)-f(x) _ im x+h X

£'(x)= _lim
h—-0 h h—=0 h

- lx-x-h_ 1

= W) g XGAm) g2 (x#0)

WY



TAL S, WA T, prx)= x| R

1y - xh n_.n .
f{(x)= hm xh) -x_ lim 22 [X=x+h]

_h—>0 h X->x XX

= lim {'X"”I+X“_2x+....+x“"|} =nx" 1
X~ x

T, f(x) = (0 G PR
WA ARE A, n @ ER6 IFW R LA o I AT @, f(x) = x" & w1

TR (F7W) T x-0% TACT GETFP, 4R £x" =nx W x 2 01 0 TINE
APRG TA 1= -m FWA m @3 R IR TSI GOHTT 2 0 T SR V4

f'(x)= !:m -w---——“*"’ L =lim ————-——-——““"1
. h—{ v

‘““l N x+hy® ]lm kb N lim i

bt Msth)* <™ gy, B poat SR

AP NCFT 24w Bl aww (R (WF AR o gyt

UG, f’(x):——m——-*—mx 1= ™

THL. 6. a BT fx)-97 WeFew, adie f/(a) ARF fix) ToWE x = a FqTE AwE
LI

@ﬁ £ (a) = llm f(ﬂ+h} I{a)
G f(a+h)~f(a) =TIy h (h20)
- lim {f(a+h)~f(a))= = fim Jf‘*—"l:‘-iilxm h (g A BRD W)
= f'(a)x0=0
llii;r‘x)f‘(a +h)= f(a)

AT MW (AT A’ @ f(x), x=a S 7G|

B4



BT f(x)=¢*. £(x) R ==
weEpie £(x) = lim 57" = lim e €5l = . lim #5:1
=e* [ i "L:l-z
T 8. f(x)=c™ £'(x) PR =)
£ = 13 M) 0% s ax {e®-1
f(x) llgtl' —— ix_r:(l, e 5—1,“‘ a
= Al 2?_"1= X or..qs ;Ll__..
a.e llll_?'l) 5 =ae I'llxl-% 5 =1
B 9. f(x)=a".f'(x) P wr
’ =1 M_x=x. h_=x. hloge _ .
f'(x) 'lll-lz'lo‘—-—‘-h a .ll'%ﬁrl a 11.% Soaailoga
= a-".loga.'l‘i_lflo ’:—,'1 [b’ = hloga]=a* loga.
®at. 10. f(x) = log, x, f'(x)Afa 34, @FNH x> 0.
im lim
£'(x) = h — Q=ELEEL = b 01 log, (*32)
=5imdld X ky=J1 }; 1 =h -
lhﬁlol 1 Xlog,(1+4)=1 i:_:g llog(1+z) [z=1 7]
(¢ x-97 TH b 9 TR ST T3 )
1 i 1
=1 h-0 llog, (1+2)=1]
Bat. 11. fx) = ¢ &3 £'(x) P 394
¢ « f .
f(x)sﬂﬂyﬁ,':m $2£=0 [h#0)

AT G FIT FICIAT O A = 0

¢ f{x) = sinx @ f{x) = cosx ~I7 W™
(1) £(x) =sinx T
f(x+h)=sin(x+h)

WY



RG0S t) PN 2cos(x +4) sin}

Lng; T-T00) o, llm cos(x +4) lim = oy =cos x.1'= cos x

(2) STHAGIA “HNGA R

'g- - -
dx COS X = — St X

J0.8.% SIS wgroE eniffee it

WA R, P (xy) 9 T HEA y=f{x)937 TR wfpe W IR, p Frge
FHFRIHT GG = SR W y-SCPT TSI N T A, Q(x + Ax, y + Ay), y = f{x)-
<7 Tofg weiy @l 31 PL, QM oxm@mmmwmoxmmwwm
B = (foa —0))

. y,r
PN =LM = OM ~QLx + Ax — x = AX

tﬁaﬁ_
NQ = MQ - MN = MQ - LP R
=y+ Ay —~y= Ay

ARG P R Q, y = f{x) a7 Bofx 02 g
R, /

THR y + Ay = f(x+Ax)

N Ay = f(x+ Ax) - f(x)
FSAR PQ ST 7S |
=tan® = tan QPN = L

%R QP W PQ— PT &R Ax~>0
~PT @a«f® tm\v=llm M=+‘:§:~=f’(x)

WO f'(x), P RS y = £ (x)a7 ~feaz 7f% KoM :=)
W AN 3

1. 3R £/() > 09T (x, y) LS & x-SR 0K I Beo FH SR x & A
fix) AV y & 1% (Ba—da, A BD)



2. 1M F(x)< 0FW, WI (xy) s ~pfs x-
WL AR I Beoty BT @R x P[]’ I £ (x)
Ty gaene T3t (59 4, B R

3.8 £(x)=0% O (x, y) FRge =fa x.
R AaeAE Ty (fha - 4 )

F r)‘

0 .\ N

2v.3.0 e 3 wawwe (Differential)

_ | )
T W y = F(x) eI ANPFTF G5 3;*31 £'(x) farefa

f(x + Ax) ~ f(x)
Ax

s 0 = lim
Ax=a{

f(x+ Ax) - £ , '
?ft,( :’Z (x)=f(XJ+e- @A ¢ I 7 MY T e 0OFA Ax 0.

-, f(x -r-ﬁx)—f(x)‘:Ax.f"(x)-i- edAx g0 TWF Ax-0
Axf(x) @ y = f{x) 7 x-RFS TT3T | WOT (differential) I W 4R df A dy
QR POt 390 /1 dy = df = £7(x) Ax.
A fix) = x R W ER frix) =1
G2 df = dx = 1. Ax.
wdfe dx = Ax wdfie dx-@F AN 57 x-47 BRI dx @ x-93 3F (increment) Ax TN
USGT R AR s dy = (%) dx.
B I y = x* W IR dy = 4x’dx.
M y=log, x W, OW dy=1.dx.
Wt 3 OTIR X0 R FK y = (x* - 3x + 3x) TPl Rl i wirare

y=x3-—3x2+3x 1, %=3x2-6x+3 = 3(x* ~2x+1)= 3{x-1)

we



d :
. E}>0, X-9% WY g A FA |

Sy = fx) oo x-a2 ARS 1@ AR
V2.8 HEFTAGE FHSL YRS
T ux), v(x), W(x) ...... TEEG TR MY LS T/ O3,

L -—-—[u(x)iv(x)iw(x) ]_--g-‘—’-::::t‘;:i

' dv du
I -&;[U(K) V(X)] Ud—x-'l' &

dv du
——[u(x) v(x). w(x)] = uvT& + uwa +vw e

d, o du |
EEIC-U(K)] c. ax [c &3F),

d
. — - ‘,m], u(x) # 0

_v8-ug

v2

IV. I y = flu) 4R u=94(x) @ R
=l s x
X dy ().9°(x).
BWL. - AT S A R T 1 35 75 2n - x 6

WA M ya3x+Tx - 2% - x+6,

_dyd

e Ly L)L pgeLig,

= 35x* +4.7x* -22x-1+0
= 15x* +28x" -4x-1.
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. n X d :
Tar y=x".e". Ei—ﬁ‘ﬁl‘ﬂfaa

dy

n d x 3 d n n _x .4 n-1
=X .—(e )+e" —(X =x.e +e'.nx
dx dx( ) dx( )-

Rt s y= (7 +T)0C +10). y By = ¢

d—--'(x +7) (x +10) +(x? +10) (x +7.
X

= (2 +7) Bx?)+(x* +10) (2%).

= 3x* +21x7 +2x* +20x = 5x* +21x* +20x.

1+x* d
By = ——. Y v
1-x dx

dy _(=xX)E(+x)- (1+x) £(1-x")
dx o 1=x2)

- (1-x?)2x - (1 +x*)(~2%) _2x(1=x*) +2x(1+x°)
a-x) (1-x*)?

2x(l X+1+%%) . 4
1-x'y (1 -x*)?

X

wHr Y=
ogX

dy
= A =9 3

dy _logx. & (x")- x". & (logx) _ logx. nx"! -
dx (log x)® (logx)*

nlogx.x” —x" _ x™'(nlogx-1)
x(logx)? (logx)?
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o y=e o W o g
) dx
WA IR y=ax® +bx+c. . y=e". u=ax’+bx+c

BB W e Gaxtb) = e 2ax D)

Bwts y=(1-5%)". % fovefy = 2

T, (1-5x)=u. oI y=u* 9R y= -5

dy _dy du_
" dx, du "dx

Re.R.¢ AN w_FAw
Tl X7yt = l@(ﬁ ﬁ‘fﬂ P4 ¢
Torers T ﬁ'ca el

= 4ud.(~5) = -20u® =-20(1-5x)°

log, x* +log, y* =log,1 I, ylog,x+xlog, y=0.
X437 ARACT I 03 (y-F x93 WA TR RNJ)

dy dy
3;40& x+yi+llog y+ x-yl-.-d;' x 0.

95 o x+£)= (2 ) Lo Gtlogy)
dx(logex-i-}_)_ (]’.—+!OSGY) 9, dx (§+log‘x)

_ .
oW y=x" L fdfy e ¢
dx

logy =log, x* =xlog, x,

1 _
o — —=log, x+x.1 = logx+1
y dy

d
a, §=y(108¢,X+1)-=x"(los,X+l)
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WY FHE WARFE TGIFAN (Differentiate of Implicit Function)

fix,y) = 0 SNTIY (AT y = 4(x) WHR A I IS Fe YRS | Fe e
CRGT y x-9F SPHTE TS NI | GR EE y-(F x-9F SAG G (Implicit Function)
A |

T ax + 2hxy + by? = 0T WG WANT |

dy o . T
Bt —Yﬁcfn S @ @e R (xy) @I hx+by =0
x-43 ALATE WIeF [ AR, (G y, x-47 WNATF)

2ax +2hy+2hx +2bygl-0
X

d
A, ~(ax+by) = -c-lii(hx+by) q, =

Wx-&-y -3axy§"7“ ﬁ‘fﬂw
x-mmwmwwqrﬁ

2 dy dy

3x? +3y? L = 3ay + 3ax—=.
y! o =y +3ax—

7, (3% —3ay)=%x1(3ax-—3yz) R

dy _ x*ay

s dx - ax_yz , (TS, ax-yz £0
o5fers s (U W TR f3f (Parametric Differentiation)
y, X9 SIS GR OIHR. i @3l e a7 RfSw Mo W Tl e )

X=¢(t) 99 y="¥(), t A

dy & dy dt-

Z=%/ =2l . g —;eo p:ﬁ ﬁzefa

dx /% dt dx 1

d
WAL x = TFT, y=JIof R 0StS 4T S Pl 3

xes



dt d I+t dt -t
dy _ o/ i b __Vvitt
dx TN Dy D -t
'd'
B x=t'+1l, y=t+l Qﬁ_ﬁﬁ‘ﬁwa
dx _d 22 dy
Sl (2t =22 g L=1-L
dt dt( ) R dx v
"-1) .t
1.... Vy/ 26t - e ER i
= )/( 24~ 27+

Tl x? 13 ANATF x° 07 G ey =
WA A y:xs R z=x"

d_dy dx _ dy /dz
dz dx dz dx/ dx

.

CECh Ei-31=5x" a3 E:Zx.
dax dx

V.29 TRFIH SR Wit oifRadew ga fd
A IR, y = f{x) Womll @l e fvfn w3 9@ 3|, x, 9% x, y = f{x) 9% B

R Ly, = fix) 9% y, = fix,)
. Y2 - ¥ =_a_y,,____._____..___..f(xz)-f(xl) S m (x"xz)'-ﬂ' k(L) y-ﬂ?l %W T @

X;—X, Ax Xy — X, _

X, )~ f(x o

G R Ax-» 0 38, 9 TR h_fg Roxg) = Fx)) ')=f-{x;)
* Xy =Xy

‘(g)“‘,ﬁ‘fﬂ T B (dh)m‘ (& x, ﬁﬂrn:s y-4% SRR g1 B i

e



Bt T y=* mgloma&ﬁﬁﬁqﬁmwwua@mymm
73 fde =)

t = T 9% f4F0 )
Z=3&x>=3x10.x’
o (@), = 3x10x9 = 270 97/FAFE

BRI 8y = x° - 12x + 16 IR (0, 2) s =i sife it 73 @R =i AR
A =

BL=3x~12 . 8(L),=-12

(dx)x-o =—t=_3 e (0, Z)ﬁ"'{(.@"”r‘f('ﬁﬂﬁﬁ -9 -
o & Rere = s (V-2 = (o (X-0)

of y—-2=-3x !, 2y-4+3x =0

oL W W () =[x wdie fx)=x,x>0
=0, x=0
=-x, x<0

o R £(040)=£f(0-0)=£(0)=0

- f(x), x =0 RqS TS|

R L.£/(0) =im, [ONQ fm -p0 __j

GREA, RE(0) =im, [Ohri®) tm 50 - |

o LE7(0) # 1f*(0). TSR f'(O)ﬁvfa a3

V.Y ePE

1. FE (T X FNACH I Hz ey 32 3

@ x*+2x [B2 3x* +2] @)L [®s-%| ii)e> [8: 2-¢%]

(i) (x>0 [8: ~42l-;l,;] v) 162 [B3 210%1og, 10]
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(vi) e¥* [82 ?f/%]
2. FERRS wrrwelPE x93 AT S e AT I 2

(i) (x*-3)° [® 3(x*-3)*.2x]
(i) (x+2)(x+1)* [ (ii) (x+2) (x+1)°]
(iii)ﬁéﬁ % _x243+2x]

oy 1 Ax
® 53 8 G057

3001 -3 .3
-~ = -3x 44+3x ?
) 4x d+6x2 42 (& o ]

3. FnRe wsral@ x93 Ace w1t et Py & 2
(i) ¥ [ & (mx" x|

(i) x*logx [ ®2 2xlogx+x]

Gil) (2 +7) (P +10) [ 2x(x® +10) + o + )3 ]

(iv) 10* .x" [ 10%(10x° +x"logg10))

V) Jx .* [ B X [Vx+5le]

(vi) x2logx?{ ¥ 2(x+2xlogx]
4. e wrrrToRR x-9q HivieE RIS Kol P I ¢

(e"-l)-.xe"]

O35 [@: @ -n*

lmn-lhgx—xn'l

L1 n
(ii) l:gx [@: togn)? ]

2 .
(iify XX [ o
l--x2

—4x
(H’)‘] _
2¢q



(iv) 2 h.r [@; m}

Ix

v) “ex +e-x (¥ e™(1+2x)]

(v) X208 2(xa1-x7 —x)]

x-24x 4

5. PR ool X~ FNATE G st Pl aea

SRR [ Ford

iy & [ & 4x3.e"4]

(i) e e [ B e 2ac+b)]
(iv) Jlogx [ A m}oﬁ]

) aS*c-i-l [ - .Sasyf-c-l-. loge a]

(vi) logViox [ % ]

i loglogx | B ;rég—x]

(vm) !ng(x+ x2 +32 [ B ,l }

(x) log(vx~2a +/x- b) [ N2 2 f(x' -—'a])(x-b)]

L {14



Jv.0.0 STETERE BReAd
T 1. |
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o - : 4x-2)dx
w8, [TLZ—.dx = fi¢
v J2xdBx4S 32x’4x+5

2w, ok 8k 4S=z (4x-8)dx =dz

[ = —'vj—"}‘—r- -}Iz‘*dz=%~/€+c= %\/sz ~8x+5+¢

4 vi

®Wl 9. (‘2";';(%57—,; TR 1 +x =22 - dx = 2zdz

=[_20dz __, j—dl-—-tan z+c=tan~ JI+x +¢

(Z*+1)- 2 22 +1

et 10. | w3 2x+3=1 o 2dx=-Ldz
. Z

dx
(x+3Wx2 +3x 4 2
43 ey

-1) z lJ 3) +3- (—.-3)+2= J 1-2*

=-sin"'z+c= ~sin“'(ﬂlq_—3)+ ¢

RMQ.2.¢ gt
W A ¥
I st 24 Ix+2 %:I%*"]
j +2e "y [® %tan"[-%(e"ﬂ)]-l-c]

o



dx -12x+1
3. Im [ B2 sin s +c}
4 J.....K:F_l____dx[ﬁvlog(x 3)+¢]
3+2x-x
5. J'de_ [Br sin™ X=24 c]
6} 2X+3 4y [ B2 29x? +x+l+2!og(x+é+r+x+l)+c]
x*+x+1 |
. dx (J4x+ 1) ]
7'J(Zx—])m+3 [%: Jaxt3+1)

3. [ g sin™' («—-—-~x——]+c]
J x+¥ Jx +4x+2 V2 (x+1)

o [T e 2 ]

' -1

2+logx

S+logx )

1
n. f— dx_ . [®s zlog
Ix[10+7logx+(logx)z 3

12J»:dx

A

dx =t 3x+1
13. J(1+-x)ﬁ+x+x’ [ sin [(2+xﬂ5)+c]

14, [ E=3 ax 18 Jx-I(x- ) +log (V-3 +x -4)+c|

s St mts e ]

WD



sa.0 oePF e ( Integration by parts )

WA AR, u G v x T GRS WA | UEAw AR RS i,

' d
flow)=grvnne

x 82 WA Tegdrs TieAR e Aey T
Uy, = I(g—;’- 7 )dx + J(u%) dx

wfe, j(u%‘i‘—)dx =uv, —;[(-g—g—v,)dx

b UELS Iuvdx = ujvdx—](—a)%jvdx) dx
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