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1 #REX Number

KA HRERBAES EIE o =072 % —H : separate
numbers into groups of three digits - % [&] fl 3& [& & F 72 &
(comma) E{F4EifF5% (group separator) - {HH & B [FFEEE
Z{# ] thin space (%2245 ) - F—HIFIAI{E (place value) /)
FI KA 2T (thousand) ~ H# (million) + +{& (billion) ~ Jk
(trillion) - {341 2021 & 7 B (atthe end of July, twenty twenty-
one) » Zi& A\ [1#E 23,470,663 :

twenty-three million, four hundred seventy thousand,

six hundred and sixty-three

Hrf and A4 E% - AJREE T E 23,000,000 : twenty-three
million » I ZEE A =55 - EBE AP G EZR
Wt =EHH -

PRI 2 HR S BRI DU — B B e S = — BRI B AR 2 - SR
HEZEFEEBXMUAERE - FIMAEAR AN DB KDY
126,000,000 : one hundred twenty six million » ZEZH— (BT 7~
B R R REE A 8k 4T 1,400,000,000 : one point four billion »
ftb 7 BE &= one point four billion » HFFEFR-TIH(E - 2021
FERRFAETEE 2,102,200,000,000 7] gE@ L ER A% two trillion one
hundred and two point two billion » {HEMZE R IKk—TFF _+
&

PETC A — G AL g - 40 2022 .2 year twenty
twenty-two » 1962 £ nineteen sixty-two » {Hi& 1902 5t Bz



nineteen oh-two - g1 2000 5L 5T year two thousand o —.—+—
AR TR - BERIETLAE - B0 2003 4 B3 two thousand
three B two thousand and three - ZEHRYF/5 » F217G 7T 1500
gt year fifteen hundred -

T B GER 4 B3R B (cardinal numbers) EfFE#{ (ordinal
numbers) FIfEF = » cardinals ¥i/2 1,2,3,4 5 - | ordinals &
B— BT BB EBIUZ%E (first, second, third, fourth) - F5
FEER H AR HEAZE R ¥ PIsEBI BB HE 7 H 4 H (July
fourth = fourth of July) mH B2 HAlgEfE 8 H 31 H (August
thirty-first) o

/NELER DU B E R — A — AL BYEE - R oh ZRERAR zero -
40 1.23 38 one point two three » 1.05 $& one pointzero5 - F43
tE % & percent - 43kt %o #& per mill - {541
0.30% =3.0%po :

Zero point three zero percent is equal to three point zero

per mill.

B LEER R R (FIANER ) FH A3 (period) & 1FEEELY 53
i FRZELE B/ NECES - BRESERTE B e fH X - BRI MEIRL
FHIRE - EEEEE AR -

[m]:5a m]

L

shann.idv.tw/matheng/number.html [=]!



2 FEEL Integer

FEHUE integer» o g (YEEH 2 U TAE K - B¥UE prime 20
prime number ; 541 3 is a prime - 5% 2 is the only even prime
number  Even number Z{£# » odd number E&F#H =R - 1
FHYE BT A 02 composite number © Positive /& 1= » negative
= B (970 positive integer /& 11 £ #{ > negative integer /& & 8-
H 788 (natural number) @2 IEREHEY A% - B4
RS 0 g2 0 BEHEEL - Je50f8 % whole number » Z2{E
"2 (HIERBEFERIE R RE M R EER IR a
nonnegative integer ( 1% 5% non-negative integer ) e
—{E B AN EZE factor - A E 57 sl 2 BRI FRE (L
factorize ( #zF ) B¢ factorization ( 447 ) - 5% 3 isafactor of 12
B to factorize 12 » B 3x4is a factorization of 12 - {H 2
(BE M ) B AREAI A factor & {5 » 2H common
divisor ; common 23 EEE > divisor 20 BERAVEL - AR DB
RIANKEIE greatest common divisor » f& %55 % GCD B\ gcd - E [
#7& proper divisor - f i (EEH A E - Biak B /2 relatively
prime - {§]7]] 12 and 25 are relatively prime - ={f (B #E% ) #
5 ek B v — B » (401 30,35 and 42 2 mutually 5 : they
are mutually relatively prime - {H3fi~ pairwise A& » N2

H’E : they are not pairwise relatively prime -

fE#0E multiple » E/2 ¢ multiply (5-H ) (LKA - AFF
%7 & common multiple » [fj &% /N A fZ & 5k &£ least common



multiple » f§% % LCM & Icm -

GCD A1 LCM m] LA EREAHER LA - EEEEEEARA
B# BH15 (Euclid) g9&F (#{1JR74) (Elements) BI55 7 &
1 dn/E > A A A E S " B% B8 A% | ¢ Euclidean
algorithm » 1 Euclidean &2 Euclid 72255 > AT BRa% BB
FE R - T algorithm ZyHEZ o BRI RFEMATRL T SCHEK
Eukleides ¥Hz2RCER A4 H15 > AISHFEMERE "L, BEE -

(7855 7 H : 3 Hifr ]
EHilgE K EH (the fundamental theorem of arithmetic) /2
A MRAHEENEFES (ignoring the order) » &EE KR —HYEE
# (any integer greater than one) 5 i L2 bt — K B M TR 7
(a unique product of prime numbers) - H5E 250 H MHE—RYE K E
43f# : aunique factorization of prime numbers » it L& S 8 A

— i EF © unique factorization theorem -



3 E T Arithmetic

PURIE R AR A T BT > FESCZE arithmetic o 2R TE SR
mathematics » EFE2FI &7 = AT —% s B3 & mathematics &
RO SRR —E E B 5 - (B'E 2 B30 #1700 mathematics is power ©
Mathematics & #4558 5t math ( 3£5 ) ¢ maths (&= ) > ]
71 math is fun » maths is everywhere o i E2 ) A ——EE2AfiEk
B2 57 —F% /% mathematician o

Y R e L Rk ST ik O {1 Bk R 4 5F 43 BI2 ¢+ addition (i
% ) > subtraction ( J§% ) » multiplication ( 2% ) 1 division ( &
%) o TEhEE : add  subtract » multiply F divide - 58 + &
plus sign» — J& minussign- x & crosssign =+ J& division sign °
E9E = 12 equal sign - " | & equals 2% is equal to o FHEHE
SR Y 74 SIS - A DAER equals 5 7R g & fH <5 17 - @] LIS is equal
to -

T HGEE RN EBIE - IRPSCHEARFE > BT -
1. 6+2:add two to six » 7] LI six plus two » fIFEAR A4S

T84 " f0, (sum) » {540 the sum of six plus two is eight 5 &

six plus two equals eight -
2. 6—2:subtracttwo from six » 7] /57 six minus two - J& H 2

BI45 R g A T 3 | (difference) - {540 the difference is four =%
% the difference equals four -

3. 6x2: six multiplied by two B multiply six by two » 1] )]
it six times two > SRHRAYAE B A " f& | (product) »



b

il

4. 6-2:six divided by two 2% divide six by two - Z[15[E & %
Bk (integer division) » HIJJEZZ & H —{# 7 (quotient) »
fl—fE gk (remainder) ; f82% "7, BYJR K AT REZMBRIER
WA THEE  EERE B ARKEERE
(Euclidean division) °

1 62 A > 6 Z2#FxE (dividend) » 2 ZFREL
(divisor) ; Hrh dividend th "4LF] | B9EE - divisor thH
TRE AUER - 62 IAIFE R ¢ six is evenly divided by
two » B &5 six is divisible by two » fi7 Ll two is a divisor of
Six ° [K| % divide evenly » fif LI7% F 88 % » v] LIEH remainderis
zero - [HIEE# no remainder FLECH - FERE(E G T
0 6-+2=3...0 A]LIE" the quotient of six divided by two is
three, no remainder -
o 175 HYFEE 3 ¢ #% 2 : The quotient of seventeen divided
by five is three with a remainder of two.
0 1910 YEHEEZER 1 £ 9 : The integer division of
nineteen divided by ten equals one, the remainder is nine.
F#1E 5 (Euclidean division lemma) 2 &7 B8Rk Y &30
M ELIT R
WibrE = 75 < BREL 4+ BREL

Dividend = Quotient x Divisor + Remainder

(FHEE 5 H)
shann.idv.tw/matheng/arithmetic.html




4 F T2 BX Rational Number

HHE BT &E rational number - [ rational B " ¥ % HIEE
FrAEHEE RS - (HRERAIEZ2E AR HI#E » HE I
rational /2% ratio B {L2EHY - [ ratio % "H EE e ATRL
BHENEE " e ER AR T B ER -
B RERHEHEESGEEMZ S /\7% EHEMBIA - AEEMKE
SIEE M -

SEAY T 2 fractione A L) fractions are rational numbers -
4> F+& numerator » 43 £f& denominator EE N E S E °
ST RER—E (REE)

Divide the numerator and the denominator by a same
number (integer) N fH#)43 8L (&h&E : reduce or simplify -
#%A : reduction or simplification) ; fH5HE » 43 T4 B [F e —5%

(FEZRVE) IR - SO B EMiTEE - whsE multiply
the numerator and the denominator by a same (non-zero) number -

ST RO EAREF DCE 8 5 T RS
Al irreducible fraction B\ 3 fraction in its simplest form ; 75 HI|
AL fi reducible fraction o {LE & fE 2 12 70 F B £F & B HHEHY
A 1IE 4 X%Z T8 A2 (H 580 (equivalent fractions) »

14
WJQD 6_21 °

H5 852 proper fraction s {47 25t =2 improper fraction 7 -
T AIE K - B 02 improper HFhE T NEE 4 B9 -



b

il

(1E) 88 "aE , Fnik > 2—EIFaBEFEN—FEIR
AV E 578 (a whole number and an irreducible proper fraction)
fEfE S48 © mixed number (5 A#i mixed fraction » {Hi5 1
AR RGBS ) BRIFERERT R BERMMEUE—E 58 5t
JEZ T 8 -

R £ #0152 negation » I —(- D=1 %A LR & A
5 1IE By & & ¢ The negation of a negative number is the
corresponding positive number - EEE #5 (calculator) T#k EFY
Plus or Minus Key [ +] » H. & & Negation Key -

N =

##E reciprocal (45 ) MHABEBEEEE "BESHR
(invisible denominator) » t5Et/2 1 » {370 the reciprocal of 5 is

% o [ DAKEE S 5 SR LUE A #I8% : Dividing by a number is the
same as multiplying its reciprocal -

P RSO & RS dense » BERTHYSSUP AR 2 discrete »
I -

Rational numbers are dense, integers are discrete.
/ N —F 2 N, STST [ s —
w&1% » 7 EIISE E TRAH A o A 3 HMTEER =49
2 WELER s B S T HeRsEEK o MM EER

two over three : 4LE F B9 EF ©

(#E#E5 15 H ]
shann.idv.tw/matheng/rational.htm
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5 EE Ratio

AR - R B 2 (E B R—8 - FHE %% (colon) ZEH#EE
A ke —{E" b (ratio) - 401 1:2 3E{E" 1 tb 2 j(onetotwo)-
"t BV AR - ZE#EY L (ratio of 3 numbers) %
"=t > 0 3:4:5 (threetofourto five) &—f# = (3-

term ratio) o

I #yThREEE B (fraction) REEAT - HZ "I, BED
ke - B

1 DRSS RE  H "L MR
The denominator in a fraction cannot be zero.
2. RARIEST - oy BRI (% - 1 L AT AR B 2 R e
& (B =7EkkL) -

B2 " IR BB > PrLABE R (8 - (H2 B RE
FRERIRE D - Fan TR BT R 2 PR A IR bR e
8] % E T ARNRBARR ) (comparison) - WifE " EH, ZHHE—
TEEERRR  EEENE - RER T ) i& BRIk AR —(E %
EMEEMEEZRH (equivalent ratios) » {71

3:6=1:2=17:34=k:2k
[F) F

3:4:5=6:8:10=3t:4t:5t
FEIERTESE T - 28 (parameter) k 50 t B F # 2 1LEL - (HE4E
HE L AFFEME Ay -

10
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= AE = DA Ee sl =8 Ee R e M R R R B 7% » T LA
BOFR AL EEEFE A T LB EF ) ¢ combining ratios o

B T, HEWIEERE (2-term ratio) - £ —{H HE A4 HiE
(antecedent) » 55 —{H# 8 & 12 1H (consequent) » & B IHE N AE
HF > 321 "Ik, B " Ik{E | (the quotient of the ratio) » L2 Fi
TH over R IEMY 8 » FsCER T EC(E 2 T B, /Y fraction form
(HHEIFER ) EEEFEE iR A 538 |« the conversion of
ratio to the fraction » f&f#% % ratio to fraction - = I B{ 5 2 #1
o SRR A B s IR B HE -

TR EE ) AR o 940 to share 24 units in the ratio
3:2:1 » JEZ K 12,8, 4 BEff -

"H ) R ET LIRS RN EIRY AL o HE ST ERY T EE A
R, (map scales, drawing scales) FEz%[RIEATE EBEAL » F40

g N . 1
"R — ) HHERC(E 1:50000 B 20000 BRE (1

) HiE BRY 1 A9 RFRER 5 EA5E 500 AR - HEkE 2
NOARFELILE -
EHFHEEL > flt] 16:9 Hik 16 3€ 9 (16 by 9) -

" .':"ﬂ .
shann.idv.tw/matheng/ratio.html El Lyl =r
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6 *RA Power

— R HYX 7 power - HEZT5RUEE exponentiation HY{AFE
7€ o’ EH > a ZEE (base) - b Zf58 (exponent 5 index) -
1E 57 S2 a raised to the power of b » A it a to the power
of b - & exponent ZIFE# n 1 H n>1(n is greater than one)
s > 7] DL n By 8——second, third, fourth, fifth Z AeEEs
2 . a" "] LLER a to the n-th power » 7] ff{t. % atothe n-th » BE
FI4E%E % a to n-th A DIFESZ -

B2 a* :atothesecond f{I a® :atothe third & & 2 E R
a squared f{1 a cubed - HAF BRI EIEE# a *FJ7 > a L7 -
Square 247 : IEJ/77 > squared 2255 - 77HY © [F]2 Cube
B4aE B (IESL75%8) - cubed BIBAF © SLI7HY © B4
2> =4 s two squared is four » 2° =8 > two cubed is eight » 2* =16 »
two to the fourth is sixteen ° & n WAy (EzR FEEY % - 482
A LARI BN E Rk - flan 2°° 5 91 i

Two to the power of three hundred has 91 digits.

& exponent NEIEEEEAIRE - WU HFEGERE - (52
power % - FI7] 0" MEEFE © Zero to the power of negative one
is undefined - ¥H{T{IEZERY a Fl11FEE 8 n (for any nonzero a and

n

positive integern) » a " /2 a" FJ{EEL : atothe power of negative

n is the reciprocal of a to the n-th power -

‘= exponent & B 47 & unit fraction FF——#%1 1/2~1/3~
1/4 > ¥H{T{A[ 1IEE% a (for any positive a) » a" JEZZ 37 the n-th root

12
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ofa:afyn kiR o« Hrf a'? : a iy "X 75 (the second root
ofa) & a B 77 (the square rootofa) ; T the third root
iz the cuberoot » 37774 ° Square root 2R - fEKERSTHY
EMSERE b - AR % sqre - THFEEEEHI [V ] 5T - Cube root
S 77 4R - calculator 41 R B (A S R Th AE R A [V ] st

I e o LAET B & K EAY 2 771 ¢ cube roots of negative
numbers ° 52 F 0 — &1 S A S A BRI EEEE

Don't raise negative numbers to non-integer exponents.

75 fe N 2% BB R B K 07 72 S E Y (B—ARFEE b KTy
o’ HEZMHEEERN TR ™ 5% exp(blna) - Hifiln 2
HP8¥% 8L (naturallogarithm) » e /& B IR ¥V 5 N5 B 7R EH B
MY E RO IEE - MUSE a TR AT AR -

B a>0-a iy n XGRMAT LB A x" =a BME—IEEEE-
BEHIRGTREE—HNWELR  EMNERGHEHERNE
depend on context B # context dependent °

& exponent j2F [R/NBATIHE - mE R H/NE - Blad
10" =20 :

Ten to the power of one point three zero one zero is

approximately twenty.
[=] = IE_I1
(3esE 21 8)
shann.idv.tw/matheng/power.htm| [u]
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7 BL4% Number Line

WAMIHIEAR (number line) H1EHE—{EF75E (arrow) » {H3EE
HE TE WY I # 2 HT B o M M B B R R B BV R W 5 1A
(increasing direction) =& " 1F[A] ; (positive direction) » 785 2
Ei 4 (to the right) - Bk =—1F (law of trichotomy =¥ tri-
chotomy law) : ##47 I +H 22 74 2 ( two distinct points » HE 7 two
points 5% T ) - TEFTEEA— T HIE: > HEEE A EIIE; (onthe
right hand side / on the right) » ‘B 3E Y # (the represented
number) LLEZAK (is greater /islarger); = 7858 /£ By B0k LLER /)N -

Numbers on the left are smaller than the numbers

on the right of the number line.

FRAY R R (origin) 2 EAR BE—EETERVE - NFEZ (zero) -
AR BEAI R (unitlength) JEZESMEE » NMEEGR L KR
T HEREHFEZHIE : the pointthatrepresents one ° & {5
BLEAET5E 77 M 28— B {7 : moves one unit from the origin in the
positive direction - B¢ £ B A% —E {7/ : one unit to the right

of the origin -

W BRI (BRI IE W ) B B3R - 181 /£ 3278 - move
right to add, move left to subtract - %% 2—5 &= & /& start from
the position of 2 » & & L&t start from 2 » 812 move left 5 units °
N gtz —3 » Al 2—-5=-3 -

a—b : subtract b from a BFE b—a BY4EEEW i T ==
(difference) » (HE7E H¥ 415 (daily life) & » @&z 7= (the

14
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difference between two numbers) £ 5 & M = [ 89 IE &
(distance) : the distance between a and b on the number line (in
units) » tHELEBEHME |a—b| : the absolute value of a—b ° i
SRR HVEEEES LARENE - Ll BEEERTT
A PRI 2R (signed difference) » — 7 BEERE 1 S RGE - B0 FH AL
% (displacement) & % 8 {E - Fl a0 ¢ 5 F 2 WL %
(displacement from 5 to 2) Ft{EiE#EE 2-5 - B EAE
(vector) » TMEAYIE & 5% (sign) BtAAFE T EMH M (direction) -

—(EEHREEE - B |a] EREZE |a—0] : It means the

distance between a and the origin o 87 5 B 1Y W9 (B 5 A A+
8 (opposite numbers): ff|#[] 2and —2 are opposite numbers-

FE R B 4R EHE AH S5 (H 5 Opposite numbers have the same
absolute value but different signs -
[m]:3h 2 =]

shann.idv.tw/matheng/numline.html [=]

(%9 H 4 HHEE)

RN 2K P8 TE= "TEN, & WERMSHE
e R W 71 1/3 & onethird» HEEFZ#HE > 2 /3 & two thirds-
[F#E 3/4 n] LIgR Ak three fourths » {H 85 &7 three quarters °
B T8 " secondi®H 1/2 f9EE » 1/2 Zonehalf» 7/2 2
seven halves - Z[Jgij#lt » seven halves & " V& | HUERE » 18EHY
=ik 2 three and a half -

15
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8 7B LB Fraction

SKRAEA T8, B fraction [RAGE TRER ) BOERE S
"R RIS 0 RIS T ER AL o R T B o
HE NE—RIE o BRI e A - RN B —BIES
g2 — 8 B RO —E /T 0 B 1 2 Ry 53-8 - Bl
1 1 2 2
R
Al RN RS 0 B 1 2 fEtsh TN E —B9E, BRI LAT o

FESR fraction F ' R —BIE - BRI ETEZ TRV 80
Waz 2/ NEAEW o 3258 - fE 18 HACHIEREE - 43 YT
f2 vulgar fraction : 5 438 > /NEAYEE S Z decimal fraction :
THESE S EMEE T TR AEEAREmE - EERE
19 42 KBALAIE vulgar fraction P4 % common fraction » 35
E A FAAE 20 tHAC T EETURE - 555 & fLRY T i 2 » £ 1980
F. 2 1% » vulgar / common fraction f§{t. %A fraction » |fj decimal
fraction f&i{l % decimal ; J& gL {5 A2 RIELE S EA R AT
H(TE—18) EES LERFEWESRET -

Decimal X &2 " (A7 |, FUERE > 40 the decimal system
SRR B E AN HEMRERAR - &R T/ R
(945 decimal fraction 28 E » B 5t /2 LA 10 B T7 2 3 R 3 80
AT LRy T 4438 - ZAM - T 4381 (dyadic fraction) #t/2
PL 2 WK By B 438 > T =438, (ternary fraction) 2L 3
HIR 5 %53 BERT 53 8 = P40

16



3 375 3 7 5 375
—=—-=0.375 - 1] 0.375 NiEE —+ + =
8 1000 T TR 10 100 1000 1000

RIER - a1 T/NE 08, TR RIR 8 -

HE /N EE decimal number s E R/ NEER 5 decimal
part o T B8 K1 3¢ B9 (i 3 A) B S BRI/ N B BE - BB A N B ES
(decimal point) » (H{EE F1% E A /N EUEE; (decimal comma) -

MWZ%%J%%%E:E%ﬁﬁ%%ywmmmmMﬁﬁ%

) BE o BIR/NEHE finite decimal » &5/ NEZ infinite B¢ non-
terminating decimal - F-—4H i 48 55/ N EUE A 5 R /N < repeating
8Y, recurring =Y, circulating decimal -

TOBERTER FIRFET - ER]/N# (binary fraction)
%%ﬁ%ﬁ%Oﬁlmiﬁﬁogwgﬁ%ﬁﬁlﬁﬁ’ﬁ%

o

241
2

3 1.1
8 4 8
A LS B OB S B R 0.011 -+ HIEBIFI A IR/ (finite
decimal) EaRk S NG B - TTREERRIEED N o I
1 1 1 0 0 1 1

A=—=—+—+++5+5+ "
10 16 32 20 2° 2° 2

HEF 0.1 [ TSN 0.00011 -

~

shann.idv.tw/matheng/vulgar.html [=]

17



1 gmg

9 7 INEX AL Algorithm

SEAVNEUR R R e 2 c
— {78 (fractions) {FfEZET e 0. 715 7

DR BEAR AR 137 )0d 0

RO TEREAE S -+ /NAR s AT - 957

(B 3 3635 45 BB SR T (LR B g [0

T NG (H R A DU 6§ 8S

BV - BIAIERE — TEERTE (R 125 0

) HomExe 81 wame 12355
137 [ 7

o EHENIETE(E R LIS - BT
B T EA S8 /N (convert fractions to decimals) FY7H
Hik (algorithm) » gt 2 MENEER/EE AL RRik
(long division) - Z[1[&] » E ) A EERESR (division bracket
gY, long division symbol) -

B NEUE N TE R IEZ 0 (expressions) FYEEIR - B ACEE
o 8%g§c=2l759-~ CHF - (B58EEE - dot-dot-dot) EETEE

(ellipsis) » 5&{F etcetera B and so forth - 75 {{E & ={ A LAER A

8% A/ 355 (expressed in decimal form) & 8.759--- ° fid

axte FHIRT A% | (dime: 1/10 ofadollar) " 43 /= | (cent:

104 .,
SRR -
137 EfEERE - X

1/10 of adime) J5LLEEHs » BT A 1 E4S 8

18
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AT 867 FE5 58 8IC 7 F 64 (8dollars 76 cents) ; #EFR
THEHE » (HZ AT -

EER (calculator) EMEFEM [a ] BT EEHE: » &
shn] DA A o 8 W0 B R 8 A EnvE DI s /)
B HaNEER D E IR HREIR R AT 8 fi/hE -

Fir A 43 00 v] AR Bl N B b 2 B 53 %% (irreducible
fraction) 25 EHES 2 1 5 WIEEKRE

There are only prime factors of 2 and 5 in the denominator.
BRERHY 73 Bon] LA plCR R/ (finite decimal) - EiAth 53 Bl
HEIEER/NEL (recurring decimal) » [O@EZR » B R/NEURITEER /)N
SR n] DU R 3 8 - (HENMEERYESS/ N8 (non-terminating
and non-recurring decimal) & ~gEEEIA LS8 o 20

0.10010000100---
FE/NEREE T 1 4 38 4% - i 1 HABLIE A 0 AEEES/)N
o T REEHAR 38 -
FE R RRE - 5t E%FRE (shortdivision) : HE HE
R 21 LB ERARERIEN B - W15 EirikE s AE
s B E R E R R AR EERE/DNABEAIKE (find the
greatest common divisor using short division) - & [EiEE &

RERE - L BRI RS - TEE BB E G LR -

19
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10 &2& Real Number

H# (realnumber) Z2RZKHUENE - CVEEBSRNEENE
AIfEE - Airel T B E | Erp L (number) AR IEEEEL
M& (quantity) HEREEH - HIERH@EELFZEG - HE
R B LB R B - rS N ERE —HEE
i tE—EAR—EE—NE > IrEEMEENERENTEE
e BEEIRREZ > HEEEHABAE S THRER —F
BHI% (imaginary number) HRTEREA AR -

Real number [ rational number ZEEEZER] » FERE
A B A5 % © Real numbers are complete ; & B 2 (fE—
&/ N

0.q,a,a;a,--

HeEE - Hrfa, /N NEFNER L BRE0, 1, 2, ., 9 Z[H
FE—E S - FMEEEFEEHIEMHME (the completeness of the
real numbers) 7%/ #% (axiom) [i~FzEHH o

HEAHJE rational number - ¥ - MEH R " IEHEE]
ZEE AR R JCE irrational number s EE A RE r FE)
Rational number & B 4 E & » irrational number 1178 5 1~
MECRZRIER -

J o OREE®R Y SRR - 1% radical B
radical symbol - \/E 7B R & Ay E 7 R square root of two »
B RS 25 fR 5% root two © 215 n N2 — 1l 56 221 5 8 perfect

20
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square =775 square number s 8] Jn %% surd ( AR )
540 : The square root of two is a surd -

EIFES B F A% E (absolute value) %L abs » FHE
te “EHE N (calculator) RIZEE %G EHILHE - NERESEA
REEN I8 - MEFREC A] DIVEEISL - FIA0#E & i — SR H A2
—HIIEE

The golden ratio is the only positive number that is

equal to its reciprocal plus one.

KRS > & begreater than KR el &Y > & be greater than
or equal to ; /N < /2 be less than » /NREEETR < & be less
than or equal to - /% & be #&hzd > F 20 | x|<1 ZEH (isequivalent
to) —1<x<1 » Bl x & F 5K : xis greater than or equal to
negative one and less than or equal to one - [& [t /& interval » Ff &
fiif% 4y open interval » B 5] f#% 4y closed interval » [ 24 FaEk 2B

mii2 half-open 5 half-closed interval -

=i
shann.idv.tw/matheng/real.html [m] g

(4513 H : 6 077 )

KGR ETERR: » T A EE R (algorithm) - 471558
ISR - R BT EE - Ti— R Bk 77 I 4%
FRREEE o & T S ERER  ROyEiE— ks - Fi 1-
20 975 » 1-10 (3777 » B2 V2 - 3 o

21
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11 8¢% Number System

TEEEIEEEREE MR SR IEEE - B Al EEE
BERIANEL - T " BRIV E /2 number system o (HE 0
. number system i AU E Fo /2 numeral system FY[E]FE A -
EEETREAS B BEAS - R DIAEE R T ER
(H2 R BEEHRN R W E 5 - tf B K EERE numeral system
By T
WSR BT IE R ERE - B FHESSEANE
"EE ) BIEMEEERRES - Bl
& N RREERES -
Let N be the set of positive integers.
FERIERIEBRHESE M #MA » S TCEERERAE—
fll " 24 0 PIPFEERGAT R AR EAM: (closure properties) © i2
RE A EE - fl
H N IR E B S T FARY -
Natural numbers are closed under addition and

multiplication.
BESE R B IREUEN ~ MHSRAVAS R T2 B IR

The addition and multiplication of two natural numbers

will yield a natural number.

RS - BRI ~ BRI B PARY - AEEAE o 2R
PRESEEIPARY » ERMZEN ~ B 3 FRESEEA - Frll > B E

22
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IREL - R HHE - HEA TR BEHEE > ] EEEE
HABAMRERT  NAREHZRERESHIREHEEC®
TERFIE 5o P DR E R B E B
Irrational numbers are not closed under addition,

subtraction, multiplication, and division.

R TEBAES ) QI —EREE KB F IR EHRA] o f
A-F#EH] (decimal system) & —fEE A SE ] BT A ER
HAGREARS ¢

The positional system in base ten.

T ER T EEES (ten digits) : 0,1,2,3,4,5,6,7,8,9 fEECAL{EM
Al (place-value notation) i (T (A 1R BEEANE PR/NE - [ A]
Ll L= A iy — 3] (binary system) » DU i —HEH AT AERY
JUEER (octal) FI4-75iEH] (hexadecimal) FR#EAHT - TEIER T
FIE - BEEM A = EF (ternary numeral system) e

A2 B st BURAE HHALHY (positional) - $I 40128 1§ 8
FRLTNRHAGTE AL

Roman numerals are not positional.

AN 1 FonE - HE NIEAZERE » e -

23
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12 iEE H K5 Precedence

GINEERE bR o) 77 Bl 5 iR S £EE LR % operations - B MBIRT5EE
%y operators - K E M5B K —HRER R #KETES » B lrRE
LA & 5 : arithmetic expressions o &= HI| Bk fR—&o<z
e - P 14+2x3 - HEFHENVIEFAIRLELEE -
planaiEy R AR 2x3 BE 6 HH 1+6 B3 7 52K
Ly B BB T T 3 B R FF ¢ order of operation EY operator
precedence °

E—REAE > WREFEFTRELEERRANEL - Fregs
WeEt 2 /NE S (parentheses) - SCfE 7% 15 il 80 Bl 75 5% (round
brackets) o Z[1R+555 5 N YME >k (nested parentheses) » ZAK L A
A NERE

Work outward from the innermost set of parentheses.

TEGH/ GRS > 2= (programming language) —7#%/
&% - (B FERE SR - WEE/ NEREERANE - [M5h—
J& (i i #55% (brackets) » 8 & 77 #55% (square brackets) »
51 5 K55 (braces) - R % curly brackets » ]
((32—16)+(2x2))—(4—8))+7
={[(32—16)+(2x2)]-(4—8)}+7 =15

FESE L E RS B (in pairs) - BT EROTE B /4058 - AT
A TESE (left parenthesis and right parenthesis) o #5571~ B ) i
XY $E 25 f8 4 unbalanced parentheses -

REFERT || RARES > EMEEEXELESR -

24
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BAEESRR: X5 M5 (powers androots) fo-E » k%
B bR - B A R INEGE - B2 AUEE AR (scientific calculator)
TEsZ &SRB i EE - (B2 H S R A B CE i B Ay U Rl REAS
HE > BfMAeE 14+2x3 HK 9 - R ATRIFEEIE—T -

PRI TR e TONEAE R B T B i T IREEIE L, Py
LAJEiHY precedence JERZIRAN—1% » BRHY precedence JEZZ IRk —
Bk e Precedence —BRHVEEEH » SLEEA S M (associativity) -
R0 o & A5 #af#E (commutative) FI4547# (associative) »
Fir DA & 2 IR R RV R AR - R BR 2R EER » B r] DUE
B RIEF A 2R EE - fl
6x3_

6+2(1+2):6x%x(1+2): 9
R
6+2+3=6><1><1=§:1
2 3 6

INSRAA_B i (PN~ BRASE ) » RS IR SR FR Y
associativity g2 =48R (left-associative) » Z Bt 2L EHRR EE
F45 > FiLL 6+2(1+2)=6+2x3 (AFIHEE 9 i 6523
RAEFIEEH 1 -

25



13 2% Sequence

Sequence B B EIEZIEF BRI ERYIE: » EEEEE - Btz
ZIEFFHEY AT EL (alist of numbers thatare in order) » 8 &%4%] -
MR GESHVE R S - sequence 2 — M E R 451 (data
structure) » B[l " 2 BRIE P 1 4 5T EE BRI

An enumerated collection of objects in which repetitions

are allowed and order matters.

ERERE R A Y] (list) - #FIRITER (element) {HE
T8 A5 HIERE (the length of the sequence) ; ZEJ (computer)
(EREE A RS (finite-length sequences) » mathematics 1] &%
BT # 5 (infinite-length sequences) -

B\ B AR T8 & index> 38 DU FREC MR (subscript) HYEZ
AFEH - Mok A AR BRIE P HY 28 B8 (consecutive integers in
order) » fEFHEREE 1 1 Bata » (H2AEREAEE L 0 BitG - 7R
ek k HITC M 25 k IH (the k-thterm) » EH A (a,) Fm—
EED s - EESMRAHEE n (EE > fIAER n=1,2,3, ..., 10
5 1<n<10 - BAILLE (a,),",
ten - Hh 58 3 JHET K a, : athree B a sub three -

BLELEL R AMETSE (ellipsis » EEFERER "HE L) O
VBBV > mT DARKAE .. AR AR > DU EHEIEE R - tha] 2
#t and so on B{# et cetera (5 EFr ] I - AEE K etc. ) ©

AN A —E 7] LB K — & H A X (a formula for the
general term) - {JI]7[]

: a sub n for n goes from one to

26



3,1,4,1,5,9,2,6,

L —RITEA T o & sequence ELfF—KIEA XK » Fla0F
FEG1,4,9,16, ... A]LIET K

<an>, where a, =n* andn=1,2,3,...

EEIBYN154

—

n2>, wheren=1,2,3,...

5525 5 ¢ 12 BERE)

S SR E S 2 T rE & (binaryoperation) » " & | &
& (unary operation) ° [y precedence i % 5 £ Ek—2
fgHtE ;s fEEEE S —3=—9 »T & | [ precedence #{& 5 {H
BRERERESAHTE T & ) Y precedence 5 o #15 —3° W
figat ks (<3) FrLAZRR 9 - ML - (1 " &, EEE/NLERNS
1% (ambiguity) - JE 25 £ (H F &5 LUEE B R J ) K -

o

2T

quﬂ”
l}?iﬁﬁﬁﬂm% i

27



14 F #H B B8 %Y Pattern

Bi—eARIREDS!] (sequence of patterns) JE=Z ] LIS HI—/%
505 (general term formula) °

FEFIINFR XA EEEMEY] (arithmetic sequence) Y
FHra A% (linear sequence) > E H L E 55 —IH (the firstterm):
{EZE R index ~—EE 1> HA[GEZ 0 SiEMER - AR
7] 9 7 5 (common difference) » <5 7= Hfv 15 jit /2 51l 1 2 8%
(arithmetic mean) - £ Z= 8% n] gEdR 1Y (increasing) » 5 A GEIR
(decreasing) - E 2= AFF A4 0 W] LIEZTE (zeroterm) e

FAHIRE LR B R IR B — i HH A %y index HIFR
B # a, =kn+h Hrf kand h are constants ° [6/# - % 2, 6,12,
20, - BRI EHIEIEE 0’ 4n 0 BT DUE A RS
(quadratic sequence) °

F BRI B E (T8 (geometric sequence 5
geometric progression) o % HLE( V| N A FFEIE - AT LA L
(commonratio) 5% 0 Z¢ LR IERZ &A% (geometric
mean) °

PEAEDY] (recursive sequence) & LU A B 7 E FRAVEY ¢

A sequence in which terms are defined recursively.

IR B Y A EFE B —E DL LR W) 4578 (initial terms) o 1415 4
A AL E %1 (Fibonacci sequence) F, FTEEFAE ) 1A -

F =F +F ,forn>2withF,=1andF, =1
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55 72 B LU RS WY — i TH A =BR[] 5 m] DS B B T X
(explicit form) &R (recursive form) o DIEZ=E T A »
CHER a, 0 RNFER:

The explicit general term formula is a, =a,+n-d, the

recursive formula is a, =a, , +d with the initial term

a,.

EHRIPAZEGEH (default) - ATLUBEH A L5HF explicit ; HE
1% RH recursive HiE explicit -

[=]

[=]

shann.idv.tw/matheng/seqreg.htmi [=]
(/%5 39 B : 19 %)

® (HHIAY) 2XJ71E : Log of Power Rule /
Power Rule (for logarithms)

log, a” =pxlog,a

=c ' ATLUEE] (HERY) Brike

a |-

R
Quotient Rule (for logarithms): log, q4_ log,a—log,c
c

® K/ 5 : Change of Base

29



15 $% 2K Series

KL (summing up a sequence in order) HY&L =
(expression) T % 4% 8 (series) - Jll#E 2 HY 4% 5 & A B AY A
(sum of the series) - Series & HEE[FFZAYF - B n THZH] (sum
of the first n terms) = &

a,+a,+--+a, 3 ay+a+--+a,,

FE N5 9% 32 7% (expressed by summation notation / Sigma
notation) » H[J

n n—1
>oa H)oa,
k=1 k=0

DA% —EAE B - I
Summation of a sub k for k goes from zero to n minus one.

HESRAFHE X BN B Sigma - (HIE T AL % 25
summation e

FERERERR K - B2 BRAE (finite series)
— B [REFIHIF] : sum of a finite-length sequence EIRVE ks
NER - fian

the summation of the first 100 natural numbers

14+2+43+---+100 is equal to

(14+100)+ (24 99)+(3+98) + -+ (50 +51)
—=101x50="5050
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(B2 5 R BH 55 2 A —— M55 ¥ (infinite series)—7k
TREVEEFAEIET -

A s B 8 ERYZE 2 o BIRMABUS s sum of the
sequence ; &AL EEFRAYSE finite-length sequence - fH¥HY » &
HAME series - 3B HL/215 infinite series - TS EF A H B
JREA (arithmetic) #ifE - MBI 247 (analysis) #ifs 1 -

HiT TE Y A =X A f% 4 sum of consecutive numbers formula -
HR A 1+243+---+n XFE A2 n {f# = A% the n-th triangular
number - Ay DLUAR A 3k A0 2 =X RS 2 = A # A =0 (triangular
numbers formula) = 534} {f 85 Z Y EEASKATA . (summation
formula) 275132, (the sum of consecutive squares) + /.77

12270 (the sum of consecutive cubes) °

EENBEHEE SRR - A

111 (—1)" ™

3 5 7 2n+1 4
TQFIE DL SR SRS S
- 9 ' 16 2 6

AT DL ARG © (VEUE - (EEEFRFN T EERESFEHH
(power series) RVENEE @ BAE a, +a,x+ax’ +ax’ +--- &
RT—HHE > ERREE S —[EEERE -

[=]%k ]

s

shann.idv.tw/matheng/series.html [=]
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16 #L8X Approximation

ANz rational number 7% 2 irrational number - =B & K &
BUFERIEEE (the decimal representation for a real number) » %%
WHEEAKZA/NE (many nonzero digits after the decimal point) -

75 IRF {3 7 5 LU - B 4B T 78 4T ) YR 2 approximate -
1 %5, approximation (%) - BUEEHY 5 LUF =/ ¢

® [U¥=7 A : round B round off
BEiEEe (IE2X3E5 ) @F A round E{EESHRE - FlaE
f 2 TR T AE) N T I L
Round /2 off to the fourth decimal place.
o off AT - 185 V2 214142
V2 s approximately one point four one four two.
® EEIEIENT : carry B3R round up

G E RS A8 ] ceiling BUARESHY ceil H{EfE S #4HE - ceiling
B RACRITE R o B0/ N RTE — R JEES - & round
up RAYIEELRF [ to the nearest half hour -

® IR {FEZ ¢ chop E(# i round down
EASHES 18 F floor E{EH5S 418 - floor BHIRATERE -

— s /NEELTEE k (k& the k-th decimal place - {H
=/ NECE T T =008 E AN 6~ B0 > T430L © tenth,
hundredth, thousandth - ¢ s &5 L5

32



Round all decimals off to the nearest thousandth.

(Er off FJLIERS ) BEZEEATE/NEE Y I AE T 100 -
BB O BB - MR - L ~ B~ TALE tens,
hundreds, thousands -

WISRAN HEF /N AR B EEE S - v AR BT
BOEE - il

Round your answers to three significant digits.
e B K INE R —EE R A AT - 10 72,954 rounded to
three significant digits is 73,000 -

S A - i 73,000 5 248 5508 (the number of signifi-
cant figures of 73,000) E{E NG EBIRIE - (HURGEEEEE
IR 730x10" MIBBRERCES AN T - BERE
i FH [EXP] 3% #tim A RIES 205887 - 7.30x10" o] LU iR E A
HRMTRIT - MERA 7.30 exponent 4 - M BB T
(decimal notation) » B} 225057 8 (scientific notation) w] LR
KR BERLE - BRI T ax10" EHERE a (VELZ
mantissa °

PRI 2 BB 22 AR BYRRZE > 78 % rounding error » YRS 71 A
ARy PR E R HIER 2 round off error 5f roundoff error °

=] ]

shann.idv.tw/matheng/approx.htmi [=]:¥
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17 *RAEF Exponentiation

KITHEH (exponentiation) #t &I - &~ TEHEE - it
HRIMEIEE (two operands) SRR = AT ZAES « (A
TEAFRIE EEET (operators) A EEAIE » 25 AlF
#E (superscript) Ay {EFEEL (exponent) EZEKEK# (base)
HJ superscript - BB AEEERFSE T o KMERFESHH caret
FFE A V£ 7 HLEL T power operator - ] 2°3=8 - JF (M E
& " >kJ7 , Hi/2—7& binary operation - 7 calculator | » power
operator 785 & [ X ] I%H#E -

KI5 Bk FRFE R B2 A A AZHAHY - not commutative °
B4 203 F1 372 BAR—kERy « 2 £3% ¢

Two to the power of three is not equal to three to the

power of two.
A& 454 © not associative » {77
400 4 (&)

Four raised to the power of three squared is not equal to

four to the power of three and then squared.

TR S EE E)ER (order of operation ) » HI| >R 75 18 & JE
#ZH LT top-down © 4]

4% —4° —26,2144

it &2 four to the power of three to the power of two JEZ 1% 1
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BT RE I ER9HE 4 -

TREAGENER  HEHESFTEN TR o B
(subtraction and division) 2/ FEH] (left-associative) » & &3
— & DAL YR e B - B E A (start from the left) - {3
i

4-3-2=(4-3)-2 mH 4+3+2=(4-+3)+2
HEX 2R (right-associative) » & B2« —1# DL FAyE
BERTT o A BEE/ (start from the right) - F#1

47312 = 47 (372)

RS o BRE AN 1 XGETEES o =a > &
& a 2 AEEELEN -

The first power of any number is the number itself.
BIERY == £79% (colon-equal sign) FYEEE " E& A - iElEis
defined to be » {4|%[] a to the power of one is defined to be a -

P ] UHERw 1 AUETRT# 2 10 52/F 1° =1 Any power
of one is one - F I A] LlHERw 0 AYEfTIEECR T # 2 0 > 5ilF
0" =0 : Zero to any positive exponent equals zero - Zf\ & X 77

it 7E ¥ : Negative powers of zero are undefined - 0° Hil%Z context

dependent Fit DI —BEERTEF= -

" I
https://shann.idv.tw/matheng/caret.html El.ul}
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18 #¥§8%X4% Exponent Rules

f5#1#E (exponent rules 5 rules of exponent 53 laws of expo-
nent) ZERFINRITERRARX - FEFME > AlgEgHE7S » Gk
FesfE - (HAVE | (essentially) H 75 = [ exponentrules o 32 &t
NAELBAESF EHIHERTIBEPL T (under the premise) A gEEH
AT *
(UTFAXF) EK&a- b AIEH -

HEE (UTARF ) a8 u - v B8 ] LIE(HR (extend)
PUTF 2 EFEF RV EEL (nonzero base) » 752 2 (5] & K #
(negative base) °
® KT FRIELE

Multiplication Rule (for powers) =% Product of Powers Rule

au ><av — alH-V
HE5 [ &15% (negative exponent) HYEFHN{EH (take
the reciprocal) » BLAIE S [ FEEEE RS REME
Division Rule (for powers) = Quotient of Powers Rule

u
a_v — gt
a

BLERH) quotient N2 IERERBRIERT T/ L, T2 " X, BIE
R MR E TEREE -
Zero Exponent Rule

a’ =1

36



EERMVETRELH R TEHAZWEN -
RITHIR 71
Power of a Power Rule

(GU)V — au><v
EEH v eBHE XA EATEEREENGEER 68
B ZIFEEFEE (non-integer exponent) HJ[F I °
FERTR T 13

Power of a Product Rule

(axb)" =a" xb"

Power of a Quotient Rule

ayu_a'
()=

[2

https://shann.idv.tw/matheng/exponent.html [=]
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19 #48% Logarithm

#84 logarithm 2K B /R {EH7 T LA IR 5 logos-arithmos By &
H &% £ ratio-number » B8 - BUS A FRIRK - ATRERHR %
EPIEIRE I T - WRIEEF LY EER B - Ay
RGP EFEZRY o ECEHBREE REAFTRAIEE > 5
R T EO S o B ERE a=10" A9EEE (au) "EYIERE o T
A T8 | (logarithm table / table of logarithm) » H 1 a f§ 4
"IEE BT RERRAASOE T EE o T T o SHERE RE
AL Ta BB, T o 50MF loga o BN TEL 2 AHERIECORAY
= 0.3010 ; E/E log2~0.3010 -

R (a,u) (IBIE a=10" th . 8 10 41182 loga [
B o D110 &R EE (logarithm to the base ten) FC{F logy, :
fEIEE 10 %6k log RYEEEC TR (subscript) © M logy,2 #&{F
log base ten of two -

Logarithm to the base ten % 25 F3¥1#{ common logarithm -
BT —LISM R IESE b - 50/F 0<b#1 :

For any number b which is greater than zero but not

equal to one.

#Hl LIWEABIAZR a=b" FIEE > ML b AEATEE a : log to
the base b of a » 52 {F log,a » #4 log,8=3 :

Log base two of eight is three.
EERBIR L W REN R b - (HIEE R =M - BT 10 LA
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Sh o A FE e (BEIF L LIGRIR "5, IRIE) - log, BABNR
#1854 (natural logarithm) » 2/ In » £75% In /& natural logarithm
H$L T S logarithmus naturalis (122 57 A FA 2 H ) B E 71
ARE s R LAEREIE L-N =¢ long » HEERS NERTLEEF
log- &84 e wifE & B /A ¥T 87 (base of natural logarithms)
K% log, : binary logarithm » ¥ 4F BUA L% F] Ig %775 log, »
HEFEREYE L - 1g & #&/& common logarithm log,, FIFF5% « f£F
9t g ki log base two » B R 2 log °

HBHIP A FZE logarithmic » fIIATEHETHEZ logarithmic
equation o Jfj ¥ B B 2 #1212 = logarithmic identities =&
rules for logarithms -

BRI any positive number a 3% 2 a=108" » 3{EE
7 HHEANERREEN S —EEANE - A8 L AW
T EREEE (FE EEMKITHEEESa ~ c B AIEE B
0<b#1):
® (¥ ) kL : Product Rule (for logarithms)

log,(axc)=log,a+log,c
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20 % B Interest

#%E (savings) = fE & (loan) By A &4 principal » §] B 2
interest » |22 interest rate - F|3K3# 5 LIF 47 kL (percentage)
X EHR » BRI > fIa1#R1T (bank) ~ {F H &1F
(credit union) - # /5 (post office) 2\ & By F] = & & £ Fl| X
(annual rate) o

BEF1] 2 simple interest » #2fl]J2 compound interest - 71 HEF
HHZEZ r MERHAENETE - AIFREEFF R RE (fre-
quency of compounding) - ] Z1#H f5—FEF MK (8% semi-
annual ) » KEZEERITEHFFTE+ K (7% monthly) ; ¥ L
#1281 (compound period) &% & 365 FrlIat B8 - (HE

PR ERAIM - RUNEFEF R n R SRR E SRR A % o
EREEFEYS » A2 total amount « {E5HEFERIT] LA

fEsm © AR LAl fF 2 2R E (multiplier) B[22 - F140
LIF]TEZ T 412/ multiplier 2

r nT
++7]
n

Fit 55 %6 48 ¥ ] (continuous compounding / continuously
compounded) FiE&E o EWE—BEEFE  EEEEEMND
multiplier A GIEF R (FERE "EIEREK ) » BUER—F
(T=1)2KE : WL k=n/r » FiLA

40



1+1kr
k

k
T k5K (k FE R ) [1 + %] SR A (E

r) 1 rk
multiplier [1~|——] 2 [14—%] =
n

(HEE k BARBEELE ) =50 5HE 4% (Euler
number) - 32{E e » 1fij multiplier 5t~ & #88 e I (E exp(r) -
#EF exponential R - BUH 2 e Wi & HAHEWE » B &
FHE > K%y 2.7183 -

R & DERIGTEEE » —FE2af] B m A EEF] = frld
FREZRER » NS HIZE B A4 HFZ (nominal interestrate) » [f]
H'H B EHZE (annual percentage yield, APY / effective

annual rate) /2 T =1 FfpY multiplier JE— - =EmEEFXKE
JEZ B S E% (inflationrate) FEAEN » (H 2 BRI IS
TR

ESECETIE « SR OIS 8 (creditloan / unsecured
loan) » DI EEIYHIEEL (secured loan) ; LIEREE L H#IZ R
g (realestate) ZyiEAHYE RN - K I TE % mortgage ° f£ & EHY
BEF > EHEFEEZAAEMN EEERE (fees) (FEFAK
SHIE 7k > FRRIFE & APR: annual percentage rate e

E R E
L 22

https://shann.idv.tw/matheng/interest.html [=] %k

(i
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21 B4 %% Finance

%5 (finance) AN E2EEEFEENZ (not a teaching topic in
mathematics) » {HZZ81 1 R3 5 K8 5 15 T A A B9 A TS -

fREz (insurance) HYPREE premium - fF#E B RERE —fF
& (annuity) » EACH FHZREHRIR RS (pension) » FEEH 22—
T EH EAEE (periodic investment) » £ & Bk A EEAG 5152
—» BEEEHFEEZ (annualized rate of return) ° [figEfL Y
B et EZitBRESHWIE (present value) 174 {E
(future value) » IERHED 1~ THERAEZ (inflationrate) AYSEHI

43 BR{ST 5k 72 payment by installments 53 5tz installment ;
SEEAZETE 2 down payment - BI{#5FFEEF] 2 (interest free) HY
7 ERIRE AR A BERE A — X (pay in full) AYHTO
(discount) ## o

{EHF (credit card) Hy-REECH A ARG &8 1 % fee (17
B2 fees) » # KM cardissuer » K A J2 card holder » —H
FFRH¢E (purchase) =(EFH{EH & (cash advance) - {5 K5k
FATERCIR » IRANAHY B FAAME & balance - Fr A 7B IR
(due date) TIRAFEHILHE & G2k & (EF%%E (debitbalance):
R~ N B2 R 25 (5 & 88 75 (creditor-debtor) » AH & Y
card holder [ issuer &% ; f&#85 RZETF] R - IERETEULHY APR
HEE

FiT§f (income tax) 78% & RAEHIHY -

Income tax is usually progressive.

42
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. % T % (deduction) 2 M A - T B R 15
(taxable income) - ¥ 7 B £ (brackets) PYRURERLAS - LITS
R (taxrate) #H7 - IF BUEHIITRER A E—H - UBR
SEFE (flat-rate tax) - IS ER (sales tax) #HE EE—f - H
IVDSREI AR HY flattax B¢ flat rate A1 R] BER2 [ E B30 - 11— 7E
e E LR -

5} IR R 8 7R G AR TS TS (banking services) - 554
{9 T LA RE 2 (postal saving) AT DI i 1 ek ——
L {E /578 2 time saving - SEF AJ$R1T8 4 certificate of deposit:
ffi T CD - S EfE B2 E MmN BRI RS -

(4855 47 H : 23 FRFER)
® EHH x1A 5 (difference) Bi{if% > BEAEE [a, b] 3 HIHY
fx+AX)— f(x)
Ax

FE A BFRE=ME ABCHH A EZ e TR

EARTFEIN AR BEESFEHGHRKTR
(Hebrew » 6K~ ) G 25 R (Cyrillic » 52 ) - TiiE L
WU 58 L AR R -

BEEE - fla
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22 J5IEE Modulo

A EERER (modulararithmetic) FEEH B (FHFHAL) HY
TIANEIEL ) An iR TR RIS o BEHE
w7 (Carl Gauss) 7EV57T 1789 5 AV EIIF A B (EATUT T )
(Disquisitiones Arithmeticae » 5257 ] X » i A Arithmetic
Investigations) -

[F] SR A % ) T 2B R (H2 BIR ST R
TEHE ¢ (RTFTE RS M B % o A

[F] AR S AN &2 /=R (modulo operation) » B/ —f&
TR E m B n & 5 R REE - modulo g2 BB PR IERY
BREL o 40 14mod 4 =2 /EE7 14 modulo 4 is equal to 2 » H
modulo 7] LAFE{E mod ° 7E£(E214 » modulo 1% H B &Y & TR/t
(operator) - %t5 mod ; HE2EMEXESKE LA % £
modulo - FI41 14 %4 5% 2 » FLEFEN % 8/E mod - & modulo
B A BT 3R R IR R 1 (—14) %4 B 14 %(—4) -
MR ERRARER - FEAMNEHES

(BRI 2 R T T IE R M — R A%
Bd1% (congruence modulo) - %5 —1{E XA 1 IS p : givenan
integer p>1 - FHEEME "1, 3 " %, (modulus) - Al m i n
¥ p FERE0/E m=n modp - #E{F miscongruenttonmodp -
B m is equivalent to n mod p » EH 1 mod {598 & modulo HJ4F
5B REE m RN p 1 n FrLLp HIEREUFHZ > H modulo operation
FIER T
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mmodp=nmod p

170 14=2 mod4 - fiTiE " EEEE ) BIER R — L R
7712 (system of modular equations in one variable) :

x=2 mod3
x=3 mod5
x=2 mod7

All x ZFT7E Al REfFE ¥ 105 [F]&% 23 HYIEFERL ¢
All possible solutions of x are positive integers

equivalent to twenty-three mod one hundred and five.

S0/F x=23 mod105 thitE x=23+105k » Hr k % F 58
B0 o

FA¥E BRI (short division) BRIV AIT © LL 269057
A ERERERRE
7 126°9°0%5*
3843

Aok - AR TE RIS - Wi HERITERSE - KA HE
Y AR R R A4S SR - A2 26905 mod 7 =4 - ﬁﬂ%a;é +H

SECh e Bl A5 %&26905 S R ) B 3843 ]
DIFE4 269057 HyRG 2 3843 [tk 4 -

[=] %55 =]
: ]
shann.idv.tw/matheng/modulo.html [=]s
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23 F AE 5~ EF Greeks

EB ~ R~ RN ZOE AR A B, C 5 » SEREE A%
o BRFPRENER - EEFREE AR T FREERF R
(Latin alphabet or Roman alphabet) o 522 Y3 F15T 2% E2 fiy 48 45
HIERHNE —EFR > @W B FE); (Greek alphabet) » E3HH
24 HFEHR » ¥ HK%E (uppercase) FlI/\% (lowercase) [ifEf
X o BT E R EARFERER T EHEE - (B2EE A A
(alpha) ~ B (beta) » M0/ NESFRRIRA T FREA—FK o~ B e

T 7 IR RHEL A AR RIS P - T B A H BRI T
P BERIR A E—E R TR PN = - SR TYE AR
FRHVRE /NG PFERR T BT R - U — SR
HIEME R T FRIFAEE -

r

gamma

G

A

o delta

D

BRI ERAE A R R R R R R E AR  eE —1E
s T ((EEECE RS ) I E — R TR EARERR
WRBE AL T FRERE AIMA ZRE - SR ER A IR -

BIZNEE % « RERARR 5k BEEEXRE "HE
perimeter & —{EEE P HE P REIE 7 - /40y EE
BB (Euler) $RA L EJRRAL BB MR T 1) P ArE &
16 EARFRE > HXPFEE pi - B

| =R

AR E T o 7 25

e HER - ER2 R P

46
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Rl m BESRAL TR P o &y 7l E (BB - SRR T
B T REARREN ST TN T -

4L Jg‘l F R AT A EES) THEES ¢

® ’Eﬂaﬁm?ﬁﬂ%{ O HYRITE/ NE I & Rl LIGEF fee B fighe
o BIPFEZ phi- $ERYHL T A2 F 5 Pho 1 F BRI G
(goldenratio) 1% {1 ERAR - AP 2R % - BRAE AT A T 1A
72 KA SE S ( Phidias » %9 480BC—430BC) Zh : @
M E R FE R

B EER/NESMIRFRE 0 (theta) R —EANESE - &
AFHVETE B s (8 E B Y R L R A -

R REKREHRTE A EHENTFED =
T R ERE
® —R%IEF ax®+bx+c [JH B (discriminant) :

A=b*—4ac

® JifERI{THF (determinant) 5 fI4]

(A 43 H ) :‘Jf'-':':,;
s

https://shann.idv.tw/matheng/Greeks.html [m]
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226
237
222
229
234
235
233
225
236
230
235
237

237
237
221
234
232
224
237
223
226
227

Ou

Ao

~

Ch

Sh

JL

Er

«

228
227
226
222

Yu

234
231

Zh

220



25| Index

= 5]

“ AFFD 40
JUEF] 23 B4k 3,40, 144

RAIL RS 186,207 F o) R 130,141
Tkl 175 fEEFAIEUER 145

e BT EE Hir (=#) 154
# (%) 136

THEEM 144

MR 147 FHERE 79,99

/LA 8,10, 11, 164 FE 136,142
=@~ 10 b~ (R 42
~H&Eht 11 B8 4
i~ 60,138, 182,191 /A~ 19
B~4E 11 x4 109

= LET 78,80, 123
BRENX: B T=AE%ERK
AT 154

~HITHS 76,164
RO (FHER) 10, 14, 21,

110,112
eI R 11 fE7r 144,147
= 164 WA 67,79,80,89,180
HfE 11 TR 18 138, 142
fb# 165 EHESE 131
B () 110 R 131
Mzt 181 RRE~ 131

A~ 135

VB 125
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Index Z 5|

R 135 fs 103
mE (E%) 136,138 #2210
% 54,56, 60,62, 66,69, 77, WeEzEE (/MEE) 76,139
78 HmHE 79,101
AR 82 i 89
(L 219 w77 166
L 162,169,172 Rz 134
H - JE~ 198 HEF1] 104,112,114
~EiR 174 AT~ 112
Ay 131 TR~ 112,119
92 HEF 106,130,132
T35 TR 12,20,27 PREIRE 105
17 59,92,97, 163,186 Hi 134
e 144

SEFTIUETE 66, 68,73, 189,
BE1gr 146

190
AT N HEEE 98,190, 195 r
SETE 52 B4 101,102
~[Ef 48,54,56 e (4288) 134
SEHy 28,128 FIE 124
BT~ 129 w4 107
SEF% 167,175,203, 204, 208 fyEE 81,122
AR 47,195 fRfFaE 124
B 177 Wi~ 126
T 101 T~ 127
sk 97,102,175 HHE ~ #S~ 127

222



o 108

BHEER 35,107

H ( %H%) 48,54,99

EEHE 90

Wi (%z0) 159,162

% 185,196

1%l 92,117, 145, 198, 208,
210

Hhx 44

FEE B 206,212

B 31,218

N A

C

7330 161,206

St (HiE#~) 31,104

SHESH 119

454 43,105

SEEE 128,130,141, 143

SERRTER 42

sy 187

sk fFsE 108

558 8,16,106
s =8 16
X5~ 1ES o R~ 8,19
B2~ 919

ZZ5] Index

{7~ 12

S35 (W~ 4h) 91

K 165

i # 103, 204

RAZHR 191

KA 127

R 120

RCEEE 219

KEEE 51,124

FE T 76,184

J7kE 192

7772 122,158,168
—Yt~ 158,164, 168
— X~ 170,195
ZiME~ 158,169
F#~7~ 158, 168,162,173,

182

772 169, 172,200
~It R~ 103,201
~E 96,162,169,173

=~ JE 127

HEE 127

=i 94

JEE 184,206

JEE e (%) 49,136
~f# 117



Index Z5|

Index

138,176
common, special 177
coterminal 179, 196
directed / signed 71, 167, 178,
197
elevation 167
inclination 167,177
measure 62
opposite 52, 78, 83, 180
reflex, convex 63
standard position 179, 184
terminal side 62, 179, 184,
196

vertical 52

A

absolute value 15, 20, 24, 120

abstract 126,170, 198

acute angle 62

adjacent side 67,176

algebra / algebraic 104, 156,
158,169, 172, 194, 200, 206

algebraic function 207

algorithm 5, 18, 20

« (alpha) 46

alternate angles 97

alternating 191

alternating current 210

ambiguity 129

angular frequency 210
amplitude 210

annuity 42
annulus 61, 101

anticommutative 191

analysis (mathematical) 31, 104
angle 52,62, 78,178

arms, vertex 62, 179 antiderivative 219

apex 68, 98, 102
Apollonius of Perga 102

at the center / circumference
61
bisector 67, 68, 72, 86

approach 216
central / inscribed 61, 62, 83,
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approximation 32

APR, APY 41

Arabic numeral 178

arc 56, 61

arccos 81

arcsin 81, 89

arctan 77, 88

Archimedes 99

arithmetic 6, 156

argument 123. 196

arrow 185

associativity (left, right) 25, 34,
35

asterisk 156

asymptote 209

attribute 119, 130

average 128

axiom 20, 50, 52

axioms of equality 159

axis 68, 72,100,102
horizontal, vertical 138, 142,

163,197

major, minor, semi- 103

B

backslash 120
backward 184, 189
ball 48, 53, 54, 77, 100
bar chart 138

ZZ5] Index

compound: grouped, stacked
139
base 29, 34, 38, 48, 55, 67, 68, 78,
88,97,98,176
Bayes (theorem) 154
belong-to 109, 110
Bernoulli trial 145
G (beta) 46
betting 144
bias 134
bijection 214
bijective proof 105
binomial 118, 171
coefficient 119
bit 112
bivariate 142, 199
bivariate analysis 142, 145
blackboard-bold (font) 109
boldface 185
box plot 141
box-and-whisker diagram 141
braces 24, 106
brackets, round / square / curly
24
byte 112

C
C 108
calculate 218



Index Z5|

calculator 9, 13, 19, 20, 25
calculus 198, 206, 218
caption 136
cardinal number 3
cardinality 120
caret 34
Cartesian coordinates 138, 160
Cartesian product 120
cell (table) 136
census 134
central tendency, measure of
128, 141
centroid / center of mass 90
chord 60, 103,178
table of 178, 201
circle 53, 56, 60, 96
equation 166
sector, segment 61, 100
unit 178
circumcenter 82
circumcircle 82
circumference 60
clockwise 178
closure properties 22
closed 111
shape 56, 100
C' 115
codomain 199, 214
coefficient 159, 161, 162,170,

206
collinear 53, 62
colon 108
colon-equal sign 35, 107
column 136, 187, 190, 192
combination 104, 114

into bins 119

repetition 116
combinatorial, combinatorics

104,114

enumerative 105

number 115
common notion 50
common perpendicular 93
commutative 25, 34, 203
comparison 11, 14, 21,110,112
compass 60
complement 120

relative 120
complementary angle 80, 102,

176,180
completeness (real) 20
completing the square 166
complex number 108, 194
complex plane 196
component 187, 188
composite number 4
computer algebra system 181

computer science 106



concave 54,57, 98
conclusion 123, 124, 126
condition
sufficient, necessary 93, 124
cone 54, 100
aperture 102
double 102
confidence level 135
congruent 62, 84
conic section / conics 96, 102,
174, 186
conjugate 194
constant 83,90, 157, 162, 165,
171,203, 204
consecutive 31
angles 93
containment (sets) 110
context dependent 13, 35
contingency table 142
continuous compounding 40
contradiction 124
contrived example 133
convergent 216
convex 54,57, 63,70, 98
convexity 100
coordinates: see Cartesian
coplanar 92
corollary 51

correlation 143
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coefficient 143, 145
linearly related 143
negative/inverse 143
positive/direct 143
corresponding angles 97
cosine 80, 85,176, 178, 208
direction 184
cot 176
count 132
tally 132
counterclockwise 178, 209
counterexample 127
counting principle 105
rule of sum / product 105
Cramer's rule 183
cross 121
cross section 79, 101
csc 176
cube, cuboid 48, 55, 95, 98
curve 49
best fit 143
cylinder 54, 100

D
data, datum 128, 132
bin / bucket / class 137
bivariate 142
category 138, 142
class midpoint 137
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