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BHE o EERM—BGE RSN TR ) WEE » B RFHhERIE M DUfhiEE
AEZELE B measurement :

What is measuring? What exactly are we doing when we measure something? |
think it is this: we are making a comparison. We are comparing the thing we are
measuring to the thing we are measuring it with. In other words, measuring is
relative. Any measurement that we make, whether real or imaginary, will necessarily
depend on our choice of measuring unit. (p. 32)

(PHRRE?7FAPALREFFF > A PL L_mm{l*ﬁi"" TARE RS
BRIAPEAEBEVR - APRIARTATFRLICE» T RREPESH - #3
2 REEpHD APHRPELRE  BHER @‘ﬁ# FRAL PRI AR S
HAREEHE g - )

AEETEAMEEL - FH—H 0 EER " A/NEFAR  (Size and Shape ) » 55 & #3
FEAIR "ReREI#E2ERA ) (Time and Space) » FESE—ER{oH - 1FE X Hatammiit 5%
=N > FiERER AR - DU S SRR RS S VSRS IER (projective
geometry) - SRR EIFETE HEkH BN AR A iz ft R M SN

« In which we begin our investigation of abstract geometric figures (- B 4p3F 314
9% 5 ® §25)

« Symmetrical tilings and angle measurement (ﬁﬁ:ﬁq&.&:’ £BEE)

« Scaling and proportion ( & B £ &)

- Length, area, and volume (& & ~ & f# &2 H# )

« The method of exhaustion and its consequences (% & i 2 H %% )

« Polygons and trigonometry ( % #3522 = 4 &)

« Conic sections and projective geometry ( [Fl48 & 22 &8 % i# )

« Mechanical curves (% ¢ 42 )

HEAD ‘I%E% TEHEEZERE ) PR RE TR E R AR F R R AT
BEVHEY - BE > MR REEAEFEEE - HNEHSKAOT ¢

« Containing some thoughts on mathematical motion ( & 3&- % 7 M &% E#hjg
i)

« Coordinate systems and dimension ( A& & b2 g )

« Motion as a numerical relationship (i&# % - fA#kE M %)

« Vector representation and mechanical relativity (= & % #2r + & + djp i)

 The measurement of velocity (i & g€ )

« The differential calculus and its myriad uses (#&ff 4 * # B £ &* )

« Some final words of encouragement to the reader (3 fs % # —‘F‘{ TR )
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don’t do mathematics because it’s useful. They do it because it’s interesting.” (p. 49) - &
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¥ (Cavalieri principle) FYBEI2EEE - B > Y EAEREHAGKEBRZBGR
HIfERE (pp. 53-56 ) » TNERE—4 - 13 L 1] DL RS fth B35 B it — B2 B /E (mathematical
practice ) HYHAZF -

EE L fFESTY TR BRI TR - B2 TS

A proof is simply a story. The characters are the elements of the problem, and the
plot up to you. The goal, as in any literary fiction, is to write a story that is
compelling as a narrative. In the case of mathematics, this means that the plot not
only has to make logical sense but also be simple and elegant. No one likes a
meandering, complicated quagmire of a proof. We want to follow along rationally
to be sure, but we also want to be charmed and swept off our feet aesthetically. A
proof should be lovely as well as logical.
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Which brings me to another piece of advice: improve your proofs. Just because you
have an explanation doesn’t mean it’s the best explanation. Can you eliminate any
unnecessary clutter or complexity? Can you find an entirely different approach
that gives you deeper insight? Prove, prove, and prove again. Painters, sculptors,
and poets do the same thing. (p. 12)
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#p 0 L @r | RE—EEREENA - BE BB ASEE "ok > DIEE
A EFEEHVBIRE A (audiences) JKIREILRERLR - HA]EESS - A FEIHVEEIHELE A FIRVEE
AR ERERZY B2 EREERETT -

H—J7H » B DR B AT R 8 A EE - DR ER RG] EE R
TEc’ =a’+b*—2abcosC AR C Rifitf - EREMAS=EN > SHIETAZR
HERNOLENY > BB EMIREREN " #5582 & iE 4 (we let the pattern

determine our choice of meaning) :

a nice way to think about our expanded definition of cosine is that we are redefining
of cosine of an angle to be the shadow of a unit length stick, keeping track not only
of the length of the shadow but also its direction. That is, shadows on the same side
as the angle are counted positively, and shadows on the other side are measured as
negative. With this choice of meaning for cosine, we get a single Pythagorean
relation c®=a’+b* —2abcosC valid for all angles.

(RYAZP LT Rin- BN 2 EEAMITK- B &P HE &I
LRI APELST EIRE BRI S REF ORI AERERE D
Aoy - BRARE L o7 T ARRNR RNEAEE A PEIEAT EgRs 2 enH
- Byt c?=a’+b’>—-2abcosC - )

On thing that this formula tell us is that angles and lengths don’t directly relate to
each other, the angle information must be delivered indirectly, via the cosine. It’s as
if angles need an attorney, in the form of their cosine, to represent them in their
dealings with lengths. Angles and lengths live in different worlds and speak different
languages. Sine and cosine serve as a dictionary, converting angle measurement into
length measurements. (p. 127)
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(1) EFREBEISNFEM (X, y,) VR FRVIER TR

aHREISN—REM (X, Vo) FIPISRGIER - Y — Yo =k(x—X,) » FFIAHMETIFRA - Bl
FIUIRAVEEREF Y -F R S YR T R ERY SRR T RERB I AFNE - RKe
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FEHE  WUSRIKBERTIEEM, ~ M, BVEGETTER © XX+ Y,y =r1" « BHAA
HELGHNEFSRE BEAMUEHAEE /R - E—AEE AR AZmAER -
BITHEHS AR - FBENFINVGEROFRZAIEMSETRERABF L - B2
RERST TAEEE AL ~ B - (RAEERER - RMaREEE A AIEMRIRE -

1.2 TR 4HERS TRV A

TMuE > REREM, ~ M, RBHEERIEEES MM, (5 - B2 - FH
KETIBEM, ~ M, BRAER A AER - A1SRAE B RS RS A2 4H K L U Bh A R A gk
BT | BERAESIHRRLH ~ AT H 5 RE4H ? SRR TIEEAIEERE M, (X, ¥,) ~ M, (X,,Y,) » &
THELEE EM, ~ M, BTG FRER © 1, 0 xX+y,y=r> ~ 1, 1 X,X+y,y=r> o
NHEE ~ LEM(X,Y,) B Bl HEAREETIE4H(T) ¢

I ) X Xo tY1¥o = r? (1)
X,Xg + Y, Y=’ (2)

KRB EREEEITRREEET M, (x, ) ~ My(x,,Y,) » HEHO-(2) -
BXo (X = %,) +Yo(y, —y,)=0 =
X

xEx, e o X ammmte A (%) - HHLFTR GRS

X =X, Yo
Y-y, = —%(X -X;) (3) ° {2 » TRMBRAMEBFTKERITE - DUPBTABE - BEAR
AEBAER  HEERERZEILMFINEABSE RS - BEESTRMCESGTECERT
—REE D XX+ VoY = XoX — Yoy, =0 o BELZEANIEEIEIA N —H | HEAMO)IZKFIEE T Fr
SRELGHRE XX+ Yoy =17 (4) o

1.3 [EREEESE

WRMFATRIR LR BPIET XX + Y1V = (D) 1 XX +Y,Y, =1 (2)
XX+ Yoy =r?(3) ZXAEME » BIFAHRER XX+ Y,y = *HERQ) - E—HEUE
T5E s BEAHERN ? KRR ESH N - xX+y,y=r> ~ 1, 1 X,x+y,y=r’#i#
M (Xo.Yo) B > FTEL > YI4R MM, ~ MM, 353BBEM (Xo, Vo) » BRIEE » XX, + Y, Yo =1°
XoXo + Yo Yo =17 FTBA > (%, V1)s (%o Vo ) B TR XoX + Yoy = 1 AURAAEAR - B " MABEE4R
HIEEE - FTIESM M, TR R X X+ Yy = r° - RIEEZEARMPLEE | EH PR -
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