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(F7) QAT AL Ze] A HE 2 BRI 3, ¢ [Fd OF Q9 d
HFolgti dtxt, W P, R*, @ & 3 A4 fo A "ot
Re& g% 99 R¥she e Holgn &
PR*+ R* Q= PR*+ R* ¢ = P < PR+ R(J = PR+ RQ.

nEtd PR* + R* Q& PiA [5& Ax A Qo =&s:s FaAZog(5,
p.331]). ®

HES AEe e} Zo] F5AE ojfdd gy FHE F= JU((3,
p.34D).
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0 R(z.0) T !
<18 2>
#EE P(0,a),Qg,b), R(z,0)x 3 22l
PR+RQ= vd*+2*+ VP +(qg—z)% H27 952 r2 Aa9 Ak
ARE A A,
Vai+z+ VP +(g—z)*=V(a+b)?+ (z +q—z)?

=+v(a+b)*+¢
557 AYE o A2 Via+b) 4ol Ak 557 HYE WeEE 27

& (a,2)% (bg—z)o) & TA ol Y& Aotk = %=7}5 > 0ol g,
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g ARAN
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<18 3>
Axzog e FHL A9y ul$- oy e dJoZA Keplers LT B
7 TE ZHEAZY. Snelle £ BF AEE vlegto = 3o 162139
A8 dAsRen o2 %ty 1AL Snelly] HWAo|Zgn FE =24

£ W &
At Fx9 W2 Descartesol YA 163730 o]FojHom, Hxe A<
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o off i B rfo

Fermato] &84 1661339 o} FoHTH([8. p.1224]). Fermate Hx=2 =729

12 FRad YoM, T AUT S5 WEe Awstel FHSAE, o Py
e F9 vey $5oz oloxt WHolth e Leid gA FAT FAA
Fermatel 43¢ T@ste] 249 ¥Ae $9402 3953 44 2E Az o
Hpoe $Ee 53¢ 7L Y 39 FUFT(8 p.1225)).

22 YL WA B85 W2T FAVFLEA FIG ¥He AME VL Ao
2 Azey] 44, BARE 2 Aol7t dvh AR WAL BRAT YAz
gaze A GYh GFY Bol@ AL Heonol WAte] ¥HE +%HoE 39
@ W AS$%Y Herond 92, & 39 AYY AYSE FPPA FEoE Foin



HaA e Ao gagH Le Pok Q Ateld] A Jike A F AM POQE
metztop & ", 2rgE A IH BEEFY deZdE ") dgIoln. 23 4
& FHoz FHIY] YA AMEL 427 22 9Y Fermats ‘HaAe] d
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g He&E £ ok

| 489 T84 a3l°] Herond €HE LA Aolgtes Holth £¥o]
F wjAe] ofyet g wjA Qe Avt AZHE I, I v el Lo &
dRsER ‘Ha AR dE'e ‘FY A de's dXEA "o 2S
Fermat= 1600 o] Herond ¥zE A7 2L d2E TE9, Ay t&
4 AXME EAd 2o vag 2 d4E THHoE HEE Aot A A
e A 9 £84 dgd A o7 Ad @] st @ A1,
p.145)).
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FHo] A o] A M3 Mol F
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wZ AYP. Ha9 Azte] Hels AzE 4 A -
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fyez vy 2+adA AZET FHL [8 p1225]7 [11, p.82-84]14 A A]
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1) o]¥ HolA Laplace®™ Fermat’} m &9 d@ARe T A4 oH([4, p567]).



2.1 AAWHL o] 88 A#HA FH(2, p.163D).
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_Q_ X Lo
sm(?1 sinb, = ATeold. waA si n91 sinb, = W
v v
zgo Bl %) 1 2 g W _ @ b gle1 o
Ae T8 24 WA sinf,  sind, % k93 sinA ~ sinB el A
dol FAZQ xHovt aXE Ao oldE HaFo X3 ¢ FTHe §AL 1
QA Fermat®] A7t AHEEA %%WE Holth. ool AAE ZE FHL
Fermat®] ¥ SAste 4% F84 FH 5%
22. M &S o] 8T T
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b7l HZ dEga s8 ne Re A9¥ AAdM B¥e o Ao n Re
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The mathematical proofs of refraction law

and 1ts didactical significances

Kongju National University of Education Heung Kyu Kang

The law of refraction, which is called Snell’s law in physics, has a significant
meaning in mathematics history. After Snell empirically discovered the refraction law
Vi _ Y
sind;  siné,

through countless observations, many mathematicians endeavored to

deduce it from the least time principle, and the need to surmount these difficulties was
one of the driving forces behind the early development of calcuius by Leibniz. Fermat
solved it far advance of others by inventing a method that eventually led to the
differential calculus.

Historically, mathematics has developed in close connection with physics. Physics
needs mathematics as an auxiliary discipline, but physics can also belong to the
lived-through reality from which mathematics is provided with subject matters and
suggestions. The refraction law 1is a suggestive example of interrelations between
mathematical and physical theories.

Freudenthal said that a purpose of mathematics education is to learn how to apply
mathematics as well as to learn ready-made mathematics. I think that the refraction
law could be a relevant content for this purpose.

It is pedagogically sound to start in high school with a quasi-empirical approach to
refraction. In college, mathematics and physics majors can study diverse mathematical
proof including Fermat’'s original method in the context of discussing the phenomenon

of refraction of light. This would be a ideal environment for such pursuit.

Key words: refraction law, least time principle, applied mathematics, Snell, Fermat,
Freudenthal
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