%% Algebra

Hil=z&
Basic Operation

a+b=>b+a
a+(b+c)=(a+b)+c
ab=>b-a

a-(b-c)=(a-b)-c
a-(b+c)=a-b+a-c

a+(btc)=a+b+tc
a—(btc)=a—b+c

o & F0LE
Fraction and Ratio

a b a+b
—+—= (c#0)
cC C C
a+b_ad+bc 0 40
c d  cd 4 ' )
b— + 0
a i (c )
a3 +0,d+0
c d (¢ ’ )
ab b
—=—(a#0,c#0)
ac
b ac+b
a—= c #0)
C C
w.p_a.4 b=0,c0
c d c b ( ¢ 7 0)

wb=a+b=%w¢0)

a b
acbc—ab—aa(b;tOc;tOdiO)

ab=cde ad=bc(b#0,d+0)
a ¢ a+b c+d a—b c—d
b d~ b d T b d
a ¢ a+b c+d
b d a-b c—d
a
100

= a%
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FHizF
Exponentiation

a™-a' = a™™" (a # 0)
(@™ =a™ (a # 0)
a™b™ = (a-b)™ (a # 0)

a™ a_ .
b—m=(5)

RINEE
Radical operation

a>=be a=+Vb(b=0)

\/Eza(azO)

Ja2 =— a (a < 0)
(Wa)* = a(a = 0)
Jazb =+va?-vb=avb (a=0,b = 0)

BYEIERE
Absolute value operations

|—x| = [x|
lx —y| = |y — x|
lxy| = |x| - |yl
X| |x
; =W,y * 0

REANI=zF
Algebraic operations

x* =yt =(x+y)(x—y)
(x + y)? = x*> + 2xy + y?



X% Algebra

/

3

9

FEH3
Arithmetic sequence

d:an+1_an
an=a1+(n—1)d

(aq + a,)n
n — 2
Am — Ay
d =
m-—n
ZF &3
Geometric Sequences
) An+1
an

WEITESEIE
Calculation Conclusion

2% =16
2> =132
26 = 64
27 =128
28 = 256
29 =512
210 = 1024
211 = 2048
212 = 4096
213 =8192
214 = 16384
215 =32768
216 = 65536



X% Algebra

112 =121
12%2 = 144
13%2 = 169
14% = 196
15%2 = 225
16% = 256
17% = 289
184 = 324
192 = 361
15%2 = 225
25% = 625
352 = 1225
452 = 2025
552 = 3025
65% = 4225
752 = 5625
852 = 7225
952 = 9025
11=1
21 =2
31 =6
4! = 24
51 = 120
6! = 720
T =~ 3.1416
e ~ 2.7183
V2 ~ 1.4142
V3 =~ 1.7321
V5 ~ 2.2361
V6 ~ 2.4495
3% + 4% = 57
52 + 12?2 = 132
7% + 24% = 257

82 4+ 152 = 172



JL{il Geometry

Az
Angles and Lines

e Sum of complementary angles: a+b=90°
B REIM N EF1/990° /

IN.
e Sum of supplementary angles: a+b=180° X ..*""I.q
B MY AEFI/9180° ,
5/6
7/8

e Relationship of Angles Formed by Parallel Lines:
CITREIAINXER (| “=%/\F” ) .

Alternate interior angles: 3= 26, 244= /5

K|

RigAEF

Alternate exterior angles: 1= 28, £2= 27

FMERESE

Corresponding angles: /1= /5,/2=+,6,/3=/7,/4= /8
B AESE

Interior angles on the same sides of transversal:

/3+ £5=180° L4+ £6=180°
REABE

o =AFAIMRR The Property of Triangles

The area of a triangle = > X base X height

1
=ATHER = 5 KX S
The sum of any two sides in a triangle is greater than the third side, and the difference be—

tween any two sides is less than the third side. =8FRAZHRTFE =14, MBZENFE=D,

e Pythagoras Theorem: g? + p% = (2
Qe BER=AEYF, MERBYAHETFRIEE¥A
(ZZLRR#: 3% + 4% = 52,52 + 122 = 132%,7% + 24% = 25%,8% + 152 = 17%)

 Mid-line of triangle:

=Rt
BD =DC,

Saagp = S AADC



Uil Geometry

e Triangle bisector:
=R AIo%ER
/ BAD = /2 CAD
DE = DF

e Altitude of triangle:

=R EZIER
AD 1 BC

1
SAABC =EXAD XBC

e Vertical bisector of a triangle:
= ARERFD %R
BD=DC, DE LBC, FB=FC

e Center of gravity of triangle:
=mAE R
BD=DC, AE=EC, AF=FB
AG=2GD, BG=2GE, CG=2GF

e Middle line of the triangle:
= RPN MERR

1
DE = - BC, DE//BC




Uil Geometry

e |sosceles triangle: Same sides same angles; Three lines in one.

FE=ATmH

8%, MEABE, =% (A

% AYD, L) 6.

Equilateral triangle: Same side length, same angles; Area = \/;az (a = side length)

SH= RSN, SEEEE, TR BKNS

1
Right triangle: BD= > AC
BERA=AERIAPEFTRIOE—F

e |sosceles right triangle:
V2
AB —_ BC — TAC

/ BAC = 2 BCA = 45°

4

s

A

FEEA=ATFOEMERBR V2 (&, WRAHRE45° .

tHHIL=A

e Determination of Similar TrianglestB{l=RAMHFIE

Principle 1 (SSS)

BiE—: =B3J bl

¢ AB _ BC _ CA
A'B’ B'C CA”’

BC

then AABC ~ AA

Principle 2 (AA)
BiE=: MANNEZE

‘B'C.

If £A= 2A’, 2B= 2B’ then AABC ~AA'B'C.

Principle 3 (SAS)
BiE=: FBxINEEbHI,
BRI NIESE

AB BC
f A5 = B¢

Yo B,C,,and / B = /B then

AABC ~ AA'B’C’.
(AND VICE VERSA)

(RzZ, MNEB =AML, LLLid
RYLLBIX RFNABRYTESFX R BAYL )

A.‘

C C’



NL{il Geometry

e The properties of similar triangles 1B{U=fAMAIE R
(1) The ratio of corresponding sides of similar triangles is called scale factor. The
ratio of perimeters of similar triangles is equal to the scale factor. The ratio of areas of

similar triangles is equal to the square of the scale factor.

yy o~y AB BC CA erimeter of AABC area of AABC
If AABC~AA'B'C, — = — =~ =k, then ~— =Kk, = k?
A'B’ B'C’ CA’ perimeter of AA'B'C’ area of AA'B'C’

OH
i

tHRIU=BAZAIROBRIELBIFRAEMLIEL . BRI DN=FBFARNL, BBA=BXI N pEL, FER
EbEFFHRIULL, ERREEEFFRIUELRER .

(2) ARZFOXELEM
If AB || A’B’ then AABC~AA'B'C

A‘r L{j .‘ql'

(3) HE=AhrstREE

If ~ DFE = ZFGE = 90°, then ADFE~AFGE

/| AN FG? = DG X GE, FG x DE = DF x FE
R DF? = DE x DG, EF? = DE x EG
D G E
F17 B R

3

* Properties of parallelograms: opposite sides parallel and equal; opposite angles are
equal; diagonals bisect each other.

BRI B TEBES, MAES, YA%EEYD

Parallelograms

~

17D

e Determinations of parallelograms: a quadrilateral that has two pairs of opposite
sides parallel / two pairs of opposite sides equal / one pair of opposite sides parallel
and equal / two pairs of opposite angles equal / two diagonals bisect each other is par—

allelogram.
EITMBRERFIE: — P IULR, MR eIMANTAS B 1T/MRBXS DD BIEE/ —HIT 18

TEBFMEXN B IESF/MENABZERYD, BABCEFTULR .




NL{il Geometry

* Properties of rectangles: all angles = 90° ; diagonals are equal.
BRI FrENAERREI0° , MENBLIEE

* Properties of rhombus: all sides are equal; diagonals bisect each other at 90° ; di—
agonals bisect angles

FICRIER: FrAaUESF, YALZEHREEYSD, WASFoRE

218
Polygons

e A polygon with all its sides and all its angles equal is called a regular polygon.
FrELMAEBEENZ A MIESIBR .

e Number of symmetry axis of a n—side regular polygon: n
BEAINHIEZ BB NEXIFRE

o order of rotational symmetry of a n—side regular polygon: n
IBEINHIIEZ 18 En b e I FRE 2

e Sum of interior angles of a n—side polygon = (n—2) X 180°
BEANBZIBZAEFI(n-2) x 180°

e Sum of exterior angles of a n—side polygon=360°
BE NN Z B IMRFIET360°

* Number of diagonals of a n—side polygon = "("2_3)
PN SO AR
(n—2)x180°

e Interior angle of a n—side regular polygon =
NHANIESIHIAR AN 2

. | 360°
» Exterior angle of a n—side regular polygon = =—
360°

WELANRIIEZBBIINEB RN ——

e Center angle of a n—side regular polygon = %

360°

BEANHIEZS B AIF OB R/NA ——




Uil Geometry

5 Circles

e Circumference of acircle= wmd =21r

Bi=md=2Tr

0

\ 1
e Areaofacircle = wr? = A Tr d?
1

R@fi= Twr? = . Tr d?

e |nthe same circle or congruent circles, if two central angles / circumference angles
/ arcs / chords / chord lengths on the two chords is equal, then the others are all equal.

ER—1TEHZEFNEATER, NRAETEOB/MAEREB/MEIN R ERR/ R IKES,
mEHT—5, HEBARKIZ,

Y0
0

e The degree of the circumference angle is equal to half of the degree of the
central angle the arc it is facing.

RAFT eI A E O ARI—,

¥l

Y0

arc lengt’ central angle of th earc  areaof sector

* For a sector, — —

circumference 360° area of circle

BT, IIKEZRBERTEE, FTERSHERVAEI60° FRTHRILE, BFTER
EREZERER R SR

0

I

R T 10
Analytical Geometry

e The distance between two points: d = /(x; — x3)2 + (¥ — )2

RRIEEERS =/ (x; — %2)? + (y1 — ¥2)?

S ARTLAE
Solid Geometry

e For a prism, V-E+F=2: V stands for the number of vertices, E stands for the number
of edges, F stands for the number of faces.

ERET, TNRE-IREHEE=2.
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AR
Solid Geometry

3

e surface area of cuboid = 6a°
_I—_E}jﬂ:i%lﬁ]ﬂ:l 6a’

e \Volume of cuboid = a3

IEFSUMARR: ad

e Surface area of a prism = 2 x area of cross—section + perimeter of cross—section x length
IRIEIRETN = 2{S %k H - mE E AR TR K

e \/olume of a prism = area of cross—section x length
BREAR=TEEEETORTERK

e Surface areaofacylinder = 2mwrh+ 27wr? =27r(h +r)

0

HREE = 2wrh+ 2wr? =27r(h+ 1)

e \Volume of a cylinder = rh
KD = trh

M0

e \/olume of a pyramid = — X base area X perpendicular height

1
IE PO sEAARTR = 2 JIRE X ES

W | =

e Surface areaofacone= Trl+ mr* = wr(l+r)

HESETEFD = Trrl + Tl = r(l+r)

0

1
e \Volume of a cone = gnrzﬁ

HE(RFD = %nrzﬁ

0

e Surface area of a sphere = 4 Trr?
BRZEmERE = 4 Tl

4
e Volume of a sphere = 5717"3

. 4
BRUKAR = 7T



it#5#Z Counting and Probability

I[IFIEEE
Sum Rule(Additional Principle)

If an event E1can happen in n1 ways, event E»> can happen in n»> ways, event Excan happen
in nways, and if any event Eq, E», ... or Ehappens, the job is done, then the total ways
todothejobisns+ ny+=-+n,.

INERE. NR—EHSEBEEKMAROME, EPHUEE Bny A=, BIEAE, Bn, AT
%, MEE, Bn MERX5R, FEMIELE,, E,, ... or E, #3EAREHI, BBAXGEBIEDTHRS
XHEEN N+ +n i,

ek R IE
Product Rule(Multiplication Principle)

When a task consistes of k separate parts, if the first part can be done in n4, ways, the
second part can be done in n, ways, and so on through the kth part, which can be done in
Nk ways, then total number of possible results for completing the task is given by the product:
Ny XNy XNg X0 X1,

NR—HFBD KN ERTK, HFE—LBN, MOk, 280, M5k, EEIEK
£, Bn oI5k, BBATTREMSBRITGIEHE Ny X N XNz X -+ X 1.

R EEMER
Properties of probability

(1)The probability of an event is between 0 and 1. (FESERIBEREBEORI1 Z 8],
(2)The probability of an impossible event is 0. A~EIgEZ=ERIEZR 0.
(3)The probability of a certain event is 1. HIASEHRIER 1.

The probability that an event will occur is equal to one minus the probability that it will not
occur. —i+EBRENMREFT1REE N RERIHTER,

HEZIZHE Permutation and Combination

nn=n-n—-1)-3-2-1

IERENAYF N - (n=1) - - -3-2-1

nPr= (1Sr§n)



it 85 #Z Counting and Probability

NMIARIEE T, 28 P, (n r) M3
n!
nCr:T!(n—T)! (OSTSTL)
MRS, 8 0C = T
nPn _ n! ‘.
p!l X gl X1l X pl X gl X1l X-- pra+r+..=n

NMIHES), ERp MR E—3%, MMEER—%K, rMIKSE=%, -,
A nPn n! FHED 52

p! X gl X r! X--- p! X g! X rl X---

nCy + ncy + ... + nc,, = 2™

number of ways th at a certain outcome can occur

\m
Ay
op
=
1

L
dl]

=& Sets and Venn Diagrams

n(AU B) =n(A) + n(B) —n(A N B)

N

MNEHRIFAERIN: ESANEESBIIHETRTR = ESATHITERE + EESBHRITTERE -
ESANMESBREFHITTEE

nNAUBUC)=n(A)+nB)+n(C)—m(AnNnB)—n(BNC)—n(AnC)+n(AnBnC(C)

1]
r

SHIFHERTIL: E5A. ESBMESCRIFETRITTEHN = ESATHITTRH + ESBFHY
LR + ESCHRITTERE - £5A. ESBHIESCREFHITITERE

\
/




it Number Theory

Odd and Even&{@1%
Odd2F#E, EvenR{B

even teven = even

odd *odd = even

even *odd = odd

even x even = even

odd x odd = odd

even X odd = even

even +even = even/odd/fraction
even +odd = even/fraction

odd +odd = odd/fraction

even #odd

e The sum of two consecutive integers is odd: n+(n+1)=2n+1

P ESE LRI E T

e The product of two consecutive integers is even: n x (n+1)=n(n+1)
P IESE RIS B2

e Any two consecutive integers have opposite parity
M MESXEYEEROEEE (—F—8)

e [f the product of n positive integers is even, at least one of these n positive integers is even
AMENPIERBRFRIBRIREBEE, BAXNNTERBHFE DT Z2BE

e [f the product of n positive integers is odd, all of these n positive integers are odd
AMENPIERBERIRIRETEL, IBARXN P ERHEE TN

e [f the number of odd integers is even, then the sum of them is even

(BE TR EHEEL

e |f the number of odd integers is odd, then the sum of them is odd

TN THARIFZT 2L
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2HETFTRBRERMY
Divisibility rule for 2, 4, 8, 16, and 2"

A number is divisible by 2 if the last digit of the number is divisible by 2;

A number is divisible by 4 if the last 2 digits of the number is divisible by 4;

A number is divisible by 8 if the last 3 digits of the number is divisible by 8;

A number is divisible by 16 if the last 4 digits of the number is divisible by 16;

A number is divisible by 2" if the last n digits of the number is divisible by 2".
FlET— 1 EEES 2, 4, 8, 16, - 2", BIRREFXTMHII=RG, 2, 3, 4, -, nfuBRAYES
B2, 4, 8, 16, -, 2" B[R

SFA9RYEER I
Divisibility rule for 3 and 9

A number is divisible by 3 if the sum of the digits of the number is divisible by 3;
A number is divisible by 9 if the sum of the digits of the number is divisible by 9.
BT — 1N EBE SR 3 E IBIR R EEX N HRIS L 2 Fee B H 3T E IR

S5FN5MEFRBERIZERE
Divisibility rule for 5, 25, 125, and 5"

A number is divisible by 5 if the last digit of the number is divisible by 5;

A number is divisible by 25 if the last 2 digits of the number is divisible by 25;

A number is divisible by 125 if the last 3 digits of the number is divisible by 125;
A number is divisible by 5" if the last n digits of the number is divisible by 5".
FlFT— 1 EEES WD, 25, 125, -, BIRRAEBEXTMHNRET, 2, 3, 4, -, N\ HKAIZEX
BERD, 25, 125, -, kR

119 [R
Divisibility rule for 11

If the difference between the sum of all digits in odd digit and the sum of all digits
In even digit can be divised by 11, then the number is divisible by 11.
FET— 1 EEE B W 1 1 BIRREFX NN FE FEEUCAESE N EEREESH 1 12bR



it Number Theory

BZTEFEF2MARGEREH S HBIEFR N
D|V|S|b|l|ty rule for 6, 12 14, 15, 18 24

A number is divisible by 6 if the number is divisible by both 2 and 3;

A number is divisible by 12 if the number is divisible by both 3 and 4;

A number is divisible by 14 if the number is divisible by both 2 and 7;

A number is divisible by 15 if the number is divisible by both 3 and 5;

A number is divisible by 18 if the number is divisible by both 2 and 9;

A number is divisible by 24 if the number is divisible by both 3 and 8;
AT — N EEEE R — 1 2 DR RERSN S HERR ZIEX a0 ERR SR 2
BN REHNEBE DB, WNREBAILIERR, IBAXNEHERIBTSEER

9 B[R X £
Prime Factorization

e |f a number can be written as a = p,b1p,?t2..p,b» , then the number of positive factor of is
(b1+1)(ba+1)...(bn+1): the sum of its factor is (p + pl + ... + pll)l)(p(z) +pi+ .+ pIZ’Z),__ (00 +

pl+ . +plm.
—NEHERBEEET (by+1)(by+1)...(b,+1) XL IEREIFNA (P + vl + .. +p0)

b
(02 +P3+ o +D57) e @+ pL + ... + b,

e Define |x]is the largest integer less than or equal to . Then the power of prime number
| ic | n L
p does n!haveis u + LA + Lﬁ‘ + ...

B x| RINFETXRAES, NRSEEESPHHER E‘ﬂ%‘ﬂ%‘*"-

-, NI ESEIE YN 5
GCF and LCM

If (a,b) =d, and n is a positive integer, then (na, nb) = nd

(a,1) =1; (a,a) = a; (a,b) = (b,a); (a,b) = (b, a—b)
GCF(a,b) X LCM(a,b) =aXb



