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Jean-Pierre Petit, chi tich hiép héi : Tirng phu trach nghién clru tai Trung tam Nghién
ciru Khoa hoc Quéc gia Phap (CNRS), chuyén gia nghién clru vl try, nguwoi sang lap
ra mét thé loai truyén tranh m¢i : truyén tranh khoa hoc. Nam 2005, ﬁng da quyét dinh
dua hon 20 tac pham clia minh I8n mang va cho phép ngudi xem tai mién phi tir trang
web clia 6ng. Ong ciing la nguovl thanh Iap hiép hdi Tri thire khong bién glcrl hoat dong
phi loi nhuan vi muc dich pho bién céc kién thirc khoa hoc k¥ thuat di khap thé gidi. TLI’
nhrng ngudn déng gop tw nguyén, n&m 2006, Hiép hai trich ra 150 euros trd cho méi
dich gia ( bao gdm ca phi chuyén tién). M&i ngay déu co rat nhiéu nguwdi tham gia dich,
gop phén lam tang sb lwong cac tap truyén duoc dich (nam 2005, truyén da duoc dich
ra 18 thir tiéng, c6 ca tiéng Lao va tiéng Ruanda).

Céc gido vién co thé tai truyén vé dudi dang tap tin PDF, siv dung toan bd hodc mot
phan tac phdm dé phuc vu cho viéc gidng day néu dé 12 hoat déng phi loi nhuan. Truyén
cling co thé dwoc dwa vao thu vién dia phuong, thu vién céc truéng phé théng va dai
hoc dwi dang sach in hodc lru trén mang ndi bo.

Téc gia cling da bat d4u viét nhirng tap truyén don gian dé hiéu hon (danh cho liva tudi
12), bd sung cho bd truyén hién c6. Ngoai ra hiép héi cling dang chuan bi dé cho ra doi
céc tap truyén « néi » danh cho ngudi khéng biét chir va truyén « song nglr » giup
nguwai doc hoc tiéng nwéc ngoai tir tiéng me dé.

Hiép hdi van dang khéng ngirng tim kiém cac dich gia cé kién thire vé Iinh vire khoa
hoc ky thuét dé co thé chuyén ngir cac tap truyén sang ngdn ngl me dé clia ho mét
cach chinh xac nhét.

Hiép héi cling rat mong nhan dugc sy déng gép clia moi ngwdi (dwéi dang ngan phiéu
chuyén cho Hiép hdi Savoir sans Frontiéres). Phan I&n ngudn tai chinh ctia hiép hdi vao
nam 2006 dwoc diing dé chi tra cho cong tac dich thuat




Kién thirc khéng bién giéi

Hiép hoéi phi lgi nhuan dwoc thanh l1ap vao nam 2005 va do
hai nha khoa hoc nguw®i Phap quan ly. Muc dich: phd bién
kién thirc khoa hoc béng cach st dung ban nhac duwoc vé
qua cac tép PDF co6 thé tai xudng mién phi. Nam 2020: 565
ban dich sang 40 ngén nglr da dat dwgc. V&i hon 500.000
lwort tai xudng.

Jean-Pierre Petit Gilles d'Agostini

Hiép hoi 14 hoan toan tw nguyén. Sb tién quyén gop
hoan toan cho céac dich gia.

Pé déng gop, hay st dung nut
PayPal trén trang chu:

http://www.savoir-sans-frontieres.com

PayPal
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TUYIEN CAO

DAY KHONG LA MOT HEP USC, CONG KHONG PHAL LA BAI GIANG,

DAY CHI LA CAU CHUYEN VE ANH CHANG ANSELME LANTLRLU &
CHUYEN DU HANH C0A ANH BPEN XU 56 HINH HOC.

CAC BAN NEN DOC CAU CHUYEN NAY CUNG VO

* DAU TIEN LA V31 THUBC ASPIRN %

*MOT CUON DAY

“MOT CAIKEO

* BANG DINH

*MOT CAY THUGC DO B0

= VA MOT QUA BONG XINH XINH

THAT TRON .




Tép doan Euclide ra doi tai Alexandrie (Ai Cap) vao thé
ky tht Il trudc Céng nguyén. Trong 2200 ndm qua, tap
doan lam #n rdt phat dat. San phdm cia he dugc
darh g4 cao, khAch hang ciing rat tin nhiém va trung
thanh.
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T 1& nhung, cang ngay thi hiéu khach hang cang thay déi, mét s6
nguoi ngdy xua trung tharh vé diéu kién vdi nhain higu, sau
rhifng tréi nghiém, d3 tu héi "Euclide, d8y c6 phdi thy t8t
rhAt thé gian va darh cho tAt ¢4 moi ngudi hay khdng?

@ Ay la cau chuyén vé mbt trorg 58 46 ma chiing t8i =& k& cho

ban ngay dudi day.




A
m@ @[Q‘\ U S mbt ngay 1o, Anselre Lanturl quyé/t dirh

cang mot egi day giia hai céi cot :

Doan day nay biéu bién
khoding cach ngén rhat gita 2
diém A va B.

Trong ngon nglt bac hoc,
chiing ta goi né 1a "ducng
tric dig"



Vi 3 sqi diy cang thang, ticla véi <.
"dudng trac dig"

I'4 -

Arhta dat cay thudc do 6 vao ting divh cia TAM GIAC

A A
d€ docicgoc A, B, C, N , ,
i .. 16l cong ching lai v nhau

2] g i

Theo dinh y ni tiéng cia tap
dozn Euclide, tong nay oé cb
g tribang 140 °




T hé gidi Aneelre dang s6ng hét siic map md dén ndingudi ta cb the hf rhém

sang il ngud'! khée.

Pidu gl 58 Ay ra khi ching ta di XA ?

Didu g} bi che KAt sau dam may m nay?

"Pudng tric dig" b mbt ducng THANG.
NEU t81 4l THANG PHIA TRUGC dén XA chimg cé
thé, néu £61 kham phé thé gian, thi chuyén eé ra

5807

Phai cang that thang
"dudng trac dia' clia mirh

Areelme dimd, ..
- AT,

Saulung anh sq' A8y ot tréi dai, thang tp. Arh di
1 khbng cén BBt chén dua mirh dén dau: midn 13
arh tao ra dugc mbt "dudng tric dia” that hoan
hao.
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Thé rhurg, khbng biET ban ¢ d& y khbing, cé rhing nazy
ma ol chuyén trd nén dao Ion.

chuyén gi the ray?

ung ..
cay cht cha @

mirk g8y ma !

SEeas
%Tﬂ

Sl day vén cbn d6, Aregime quyt dirh Bm dro ra

18 chuyén ray. , o L
vi ThE, arh ta van tép tuc cing day. tien THANG

VE TRUGC va brg day thic méc.

FLS
TR L

BUGNG THANG dlia Arseime hoa ra lal
khép kin|

rhung . van
céy cbt cha mih




ay thi xem dinh v ca rha Euclide
n&ol Tol o8 kéo 3 "ducng tric dia” cb
chiéu d&i bing rhau A8 tao tharh TAM
GIAC vé1 3 gbe phai déucd &8 do
€ 05 t8ng clia ching phaila 780°. Tor

hudrg dn da ghi vay!

sau dé, ta

RATIO oMNnIA

VINCIT S8 Xem sa0

Pay ro|, divh thi 2, divh B,
chi cén cing thém 2 sg

8, chuyén gi thé ray? Cac aéc

ding & bang rhau, rhung ching
lallonkon € 0°.

Téng clia chiing chic han phéi Ién
hon-80°




i, 1B ring minn 42 A3t thudc sat 4t va kg tra cac sol dby sao
cro thit thang

° B C LiDE

A6, tap dosn Eudide phii knbrg? 781 gp ohit
phiéﬁ todi voi dyng oy clia quy Vi day!

Anh vd g dgl H, £61 88 chuyén cho b phén
ky thaat |

Sa0 co, phign tod véi cic tam giéo 5 7
La that | A, sa0 brg khbng th miy o4l dudng trdn chia ching t8, khéch
harg ciia ching té1 dang r&t kil brg a8yl

. duding tron B mbt thp hop céc dim céch déu mbt dim of dirh mbt
knoarg cach

ang thi ghl lal rol

hén harh phuc

v quy khdch



PE do dién tich, hay ding gach men Euclide. P& do chu
vi, khbng san phdim ndo trén th trudrg qua mat g
Euclde. Su hai bng clia quy khéch 13 mBu quang céo
“t6t rhat clia ching toi.
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Khéi ddu t8% ddy,
minh van con gach men

0 dsy thay ngan nép. dep G2,
sarg trorg, yén tirh va trl th

&
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Minh e do chu vi b?m@\

tém udi chaho

Chu v .-Nrf.’...
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AR/ Lt v con thia qudl
oy A .
ok T ; W

QU S\ SOOTA
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Ab, tép dodn Euclide 3, a1 13 £6i dAy! Téi vAn con du rhiéu

gachmenva udildm, we™ 2t £, ching cé g clia cac bng

P /
-
’

Y Lam on diing gho Thet riu The, £61 chi 1B thu ky théi,
thua brg. T4l o8 chuyén bng sang b6 phan k§ thudt.

Khbng, khbng, cac vien gach dugc dst rit s4t rhau Pudng ban
Kirh 4t théng va cél udi dugc dat ién ding dudng tron

Xin hdy th téi 41, thua brgl Pay 4 B ddu tién cruyén rdy
sy ra Org hay thi | xem vi xin dimg b ng, bng HEL &
CAC 580 phé;m clia chilng toi duge bao dam mé.

B
N Arselme tié’p tuc cude kham pha clia mirh, anh téng
Vv fp dén bén kirh | clia dudrg tron Nung .. caing ngy cairg
A rhidu gach men va udi

BTSSR
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REGEEIN
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Troi a, by go minh con du hen 36% udi
va 19% gach men Da vay, dudng tron
mirh v gl £ré tharh BUONG THANG.

Xern nol Khbrg thé Héu rbi,

chy thudc ray ding

B thang barg ml

e

Mirh me hay
tirh ThE nby?

Aneelme tang ban Kirh | én An

iz, va Bn ndy ..

Pucng cong clia hirh tron 42

V3 bay o, khi tang bén kmh\

qua phia bén nay roi e
L chu vilai gam xubng, that

\ & mdt cAu chuyén dién )

ﬁ"
00‘0“‘0:‘?'0‘.0.'4
B




Saumdt Bnl4t gach cubl cling:

Rirh rhu mink ty rhét
mirh vBo cdi vong ndy...

gl phién todl nia?

e 51>

=) N
Z WV
N 357

PIEU Gl PAXCAY BA ?

D& biét duge, hdy phé tan nhiing dam may mli bao quanh

Areelme cha't Wéu rng arh ta dang dirg trén mbt qua
cBuma arh ta dang Ap dung rhung quy téc clia HINH HOC
PHANG.
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@rn@ Brm thé ndo Aneelme lai ¢b thé vé chc dudng

o
théng trén mdt khéi cAu dugc? Didu d6 chdng cb nghia

gical

@n thén mén ol vay anh nght duding
oy thing & 417 N&u dé 5 con ducng ngén rhit
¢ Tl 1diém dén 1 digm khée, vAy thl dr rhign

@de THANG trén mbt hih ciu

Khéi riém "ducrng tric dia (dudng dingan
nhét) khéng phai chi thubc vé hirh hoo
PHANG.

o/ chéc dby Bt
4 =
cé bay |

Hay cang mot sqi day

thun gita 2 digim clia

mbt hih cAd

ThE 13 arh cb mbt

~
Ho A

"Auong tric did’ roi dayl




Arh nbi cai gi thE? C4l nay cb thing dAu? )

\/ay anh hay cam
(\?EQ‘O/ cay thudce nay va tu
Eﬁgktem tra di

cainay ah gotla
thu'o’c u?

Pay la cay thude cho rhiing BE MAT. Trén
MAT PHANG 16 cilng 181 m, xem nay: né cho
phép di thing, knbng Ech eang Tréi hay phéi

AN
G tam chdp rhan vay di Nnurg ding quén

khi Lanturly v& "ducng tric dig” thind 1a dudng KHEP KIN. Vaytrén hivh cau, "duong trac dig’

chi dom gian la duong tron thoi a7

Trén mt hirh cu T4t 64 cac dudng ngdn rhat déula rihiing doan cong
Knép Kin, 1 rhiling ducdng tron dugc vB trén hivh chu Ay

T4t rhién khorg phai bat ky ducng tron naol
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Chuyén nay 13 thé nao? TU ngt khd higu quél
Arh rudn néi 3 trén hirh cAu, ton tai rhidu loal
ducng tron khac rhauu ?

81 chao, tnidc dé th1 ol tudra h mivh Hu BT, g th chdrg HB g s
Mot dudng trdn i thp hap cac diém rim cach 1 diém cb dih N

mit khoaing céch khoing b1, ta gol ditm N & CUC,

cHing ta gol ching 15 V1
TUYEN

Nriing dudng tron nay

Trong 6 céc dudng nay, ¢b 1 Juéfﬂg Iém hon cac
4uong con lal, goila PUONG XICH PAO clia hivh céu

o v A Z e p2
cling 18 tép hop céac dién

hsim cach déu digm S "o

rar’ Mot knodng cach L

[ 1 - A N - ’ 22 « ) - A,
Biém S & cyc a6l cla "oe bac” N %H@ mirk cling Héu vi sa0 rhifng dudrg
&/ — Trén Trén Rinh cBu 66 2 tAnNvE S

-%%

/ Chiing ta g0l riiing BUONG TRON LON clia HINH CAU B BUONG
X] CHPAQ. Pay chirh 14 rhding Bl UONG TRAC BiA claro.

\

Lém ABu tién £ thiy 1 dudng tric dia ghn dén rhu vay ..

Trat &n tugrg .. |
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rén hainh Tinh TRA DAT, riiing vong
alc, nhiing chf tuyén & riing ducding
VT tuy8n Madrid va NewYork & trén
cbing V1 tuyén. Thé riung 2l ciing bigt,
" doan ndi chiing \a trén vT tuyén chung

khbng phal B ducng ngén rhét. Puding
rgén rhdt B VONG TRON LON.

Vac thol thl, cd 46
gl 15 PUONG OCTO

Mot TAM GAC o8 dugc tao ra tl B dudng cung By £ 3
VONG TRON LON

- Chiing ta cd thé Bm ndl tam
gihc nay 1Bn béng bang keo dinh

hodc day thun va do céc goc
bang chch dat cly thude do
J6 Bribé miat qué cAu.

Vay téng
~ A A
A4 B +C

58 B bao rHéu 7

Thy véo b8 mEt tam géc N

n AR Bt khoding ihd, tharh qué cAu cling khdrg khac mé
obrg T 490 e F00 Trong mQt khodng nhd, tharh qua cau cling khong khac may

g0 vdi mAt phdng Trong Trudng hap ndy, térg ba goc..

w58 gonbing
180°



DAy 12 mbt tam gidc ma ta cb thé biu dénrho vao 3
sgi day thun.

Tam géc ndy tao boi Tam giac hoi d#c bigt viné chiém

2 mat phing vubng g6 A . A
el prang viva gee Y& dign tich bé mat quéa cau.

va 13 tam gidc déu.

rshu’nm
hét daul
W\‘f/

Bay gio hay tudng tudng | tam giac van ti nhing soi ddy
thun ndy, chiing ta eé dich chuyén cac dinh ra xa nhau Cac
gbc & dinh & tdng Ién, dY nhién téng clia chiing cling t&ng
en

—

Cubi cling, chilng ta cé thé dat 3 divh trén
cling 1 dudna xich dao ciia hinh cAu. 3 gbc
,3\/ E va C/‘/\ la nhitng gbc bet, bang 180°
téng clia chiing s8 12 5 4 0° ,’,
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i ti€p tuc dich chuyén cac dinh tam gidc sang bén kia ban

cAu, chiing s& dan tap trung vé diém S, cyc dbi clia diém

N. NEu chiing ta gif ngquyén dinh nghta cac géc. mdi gbc of

6n hon 18 6* I N6i chinh xéc hon, mi géc & biing
3¢0°- 60°=300°

()30 60’= 300° MBI ducng tron cb o8 do
Tong ;300 %3 =900 @

Nhu vAy, trén khéi cAu,

téng chc gbe 1 vam ghc

namgiia 180° va 960°

Theo dinhly Gause, tng céc gbe cliattam giéc
trén 1khé! cBu bing

A)°

A A A
A+B +C :180(4"'3_,14_16—2_5

Trong d6 R 13 bén kirh khdl cAu, A 13 dién tich
tam géc.

NEU dién tich tam gibc nhé so véi dién
tich khdi cBu, ta ¢b trudng hop
ma dirh Iy Euclide ding

(/“\+E+é=18o°)

Trucng hap rguoc lai, tam giac c6 dén tich gén béng dién tich
hirh cAu (4 x3,1416xR®), £8g ba gbc gén bing Joo°
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Luu y’ 2 diém trén mbt hinh cAu cé thé nl vdi rhau bing 2 cung tric
dia t2o rén mdt vong tron Ién Naung néu 2 dism Nva S 12 2 oye

A6i rhau thi gua 2 diém db cb vo 6 cung tric dia Hai trong &0
céc "'dudng théng trong knbrg gie’ tao ra mdt nh gidc vdi 2
Yoarh v 2 gbe biEng rhau Téng 2 gbo bang . baT cb &6 nadl

b s g2

-3‘:‘- - . A
i that dignrd |.. 3
] A :

)./ BAy go ching ta thi timhéu visao wia roi
Anselme lal con du gach men va luéi !
\E%é
? 2
=

(C) 1a duong tron arh ta da thuc sy vé va (’J‘) la duong tron \
arh ta tudng minh da ve ra Arh tirh dién tich rho vao cong

thic hinh hoc phang TT € R SR Y 6) .Diégn tich thuc 1

Mot ntfa dién tich hivh cdu mRET i b\ém@ 14 chu vi Winh cau,

ticly FTR . Tiedduazdéntichlz Wy = 4,233, 17

&8 giia 2 chu vi iz ZTC&/ZT(R Lticla U = 4,57 NEu con rghi

rgo, céc ban hay thi boc 1quéa cBuvdi 1 mat phing

Mat phing rao?

O 1 Bi rhgn

7 N,
mat rol




Chiing ndio Lanturlu chua dén xich dao thi vdi anh ta, BO
LOM clia dudng tronma anh tavé ra cé vé 1a binh thudng,

%% Budng tron ngy 13 17 tuyén,
z’{>\ con cdy thude clla arh ta
€ / ditheo duong tric dia,
R, tic 4 1VONG TRON
LON bao quarh hinh chu

8 trén dudng xich dao, khi ma

€="T7% R

thi dudng v tuyén tring véi dudmg
réc dia, anh ta thily dudng tron cb

Ve "THANG"

Khlwetaqua Th R . \
arh ta cim thiy dudng tron |\ )

Z Z Al
co veé 16l

minh dang & dau d4y?

—_—_—

A, M

Tivh ch&t ndy I gidi13m sa0 chiing ta cé thé "vao" hodc "ra' Khdi dudmg tron ma khérg can
budc qua né kkiné nam trén mét hinh chu Cén phéi tudng tugrg vong trom ray riu mit

chiéc rhan dan hbi trugt trénmdt qLé barh bi-da,

58
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Areekme t8n rAt nhidu thdl gian 4€ tiéuhda het rhitng didu
kham pha bdirha toan hoc Gause (1777 - 1855), Anh
quybt dirh dikhém phé cée bé mat.,

R&i, mirh 42 ¢6 Al nhitng tht cén
thidt: cay thude, thude do db, cubn
day, cai chiy. P thdi ..

P8i khi, vikhoa hoc, ta phéi

. ..
chap rhan rii ro.

DAt chén wibng mdt thé gidi mdi, Arseime tréi soi day ra nhdm am
mbt dudng tric dia, nhung Bn MY

Quy that, hirh nhu b8
mat nay khéng dua
T3 dau cél

w Audng tréc dia khdrg khép
kin nta

Lai chuyén khac nia dayl

N
V&1 3 aqi dBy cing that thing, Anselme tao nén '
WAt tan gide, nhung 18n ndy téng cc gbe & dinh
lzi bé hon 1 80°
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M&t dudmg tron van I tap hop cac
Jiém ndm cach 1 diém b dinh khodng
céch | Lanturlu nhan thay ring
Audng trom vE trén bé mat mdi nay
cé chuvilbnhon 2l va dén
tich lén hon TC £ &,

Hay phé tan dammay mi nao:

BE mat ndy ¢ dang Tngen deo hosc
1¢4i yénngua Mbt s6 vat dung hiang ngay

¢6 hinh dang nhu vay: 1¢ai th va cla tho san
ho#ic 1c4i ghé ddu nhu dudi day.

P& hiu dugc bl mAt clu chuyén,

hay 14t sang trang sal
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PO CONG :

MOT b mzt cong 13 mbt b8 mit md ching ta khdng thé ap dung vao d6 céc
dirh Iy Euclide. B3 cong 66 thé duong hay &m.

Trén mbt bé mat cb db cong duong, téng che gbc 1tam gécldnhon (80,

néu ta ve mdt dudng tron ban kivh | thi dién tich cliand mhé hon TC LY |

chuvi ciané ctingrhé hon 21 £

Trén bé mat cb dé cong AM, téng céc gbe 1tam giéc nhé hon (80° , néu ta vé
mAt dudng tron ban kinh | thi dign tich cliand ldnhon T LY | dhuvicia

nd clinglén hon 21 £

ViTa rdi, Ansere thi boc mbt hinh cAu, tiic bé mat cb dd cong cduong, bang mbt
VAL cb bé mAt phing, trén mdt phéing ndly o8 xUAt hién rhing nép rhan. Ta ciing
khéng thé ding mbt mat phéfmg boc bé m#t cb dd cong Bmvi e8 cé nhiing vet réach

Vigc bao boc nay la phép thi don gian rhat A€ x4c dirh d6 cong &m hay duong,

Nhu d& thly & trang trude, mbt s6 bé mat cé thé biu dién nhiing viing cé 86 cong

duong, 58 khic bigu dién nhitng ving c6 46 cong 2m. ’

M&T hinh try, hinh nén cé dé corg
khdng 7



O hinh try, hinh nén duoe
At phiing bao boc dé dang

—
{ Hay thi bao boc xem )
7 ug}\&

K2

(B

. v bAy g0, ta darh déu che

dudng tric dia n bé mat .

minh dat hinh tru xubng
SAT AT,

j——glj -~
Theo dinh nghia cia ching ta, cac hinh try va
hinh nén, tuén then hirh hoc Eudlide, 12 rhiing
. £ AT prAng TTT
A BE MAT PHANG T
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HHAI AIEM KHONG GIAN:

ﬂ Viardi, che dAmmay mi 42 ngan Anselme thiy xa hon
(S dAu i arh ta ., dailoai vAy. NEukhdng, anh ta cé thé

~ 7 thay KHONG GIAN HINH CAU ciia rrivh CONG v thel nsio,

%

;

M&t chch khéc 1am cho anh ta khdng rhén thiy duqc dé cong
Arh ta phdi & trén bé mat 46, tifc 12 THUOC VE bé mat d6.

g%
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Tasé thiy rang tirh hinh i ny khéng hé ngsin ching ta ..

Méc dli dang & TRONG bé mit, déng & Anselme cé thé rhénrabé mit cong va xéc
xem 46 cong duong hay &m, thém chi do 46 cong mi khéngcln nhin thdy bing mat.
NEU téng céc gbc chaltam gac|a 180° thibé mat ndy phiing. NEu t8ng nay I6n
hon 180° thi dd cong duong va Aneelme cé thé tivh dugc ban kinh khic cong (R)
tal diém dé nhd vao cbng thic: ;&\ +B+ 2 =180 (4 +5 ;A;LR?_ )c

VJi Ala dién tich tam dgac. ’

Tuong tiy, néu téng ndy nhé hon 180° , tacd thé tivh dugc ban kinh khic cong (R)

vdi cong thic: //\\+/B\+CA: 180 (/) - _A 2)6
3¢ R

nhung né khdng con mang y nghia vat Iy thdng thudng.

Nén nhd rang mt mat ph%ng cb thé duac coi 13 mbt bé mat cé ban kinh khilc cong

vo han. Cac dinhly Euclide e 46 lai ding,




p A & a
RIRAI NI€EM V€ CHIEU:
S8 chidu don didn chil | mbt o6 lugng céc truc toa dbma ching ta cén cé d€ xac
dinh 1 dim trong khéng gian dé.
Nhing mt phéng 14 rhiing Vil du cho khéing gian 2 crifu, cée dailuong ding dé xéc dinh.

© N
cd thé 1a chiéu d&i, 58, gbc ..

T
é’\ | ]

kinh 46, vi dd

Gid a1 khdng k& thdi gian, ching ta van thudng néil khdng gan
clia ching ta 3 chiéu

Céu dang & trong

Ha, dang & trong gt 77

khéng gian & chibu

N
Aneelre quan sat 1con rudl.

T ——
28
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o

T

~1 & gengg

e
>
/ A~

— = g
- / . /
- By~ gbcphuongvi

/iﬁﬂ thisa (B,- B.)

Anselme xac dinh cac vat so véi anh tava hbp so clia anhta, Vi tri mdt vat duge
x4¢ dinh b2ng cac gbc: gbe nglng va chc gbc lch eo vdiha mat a - Ba va Pa )
HeuZ gocnay G, £ duqc goi | th sa. Trong ndo Anselme dién ra quéa trinh

biEn 481 thi 4 ndy thanh khodng cach
SY LONG NHAU -

Con rudi ciing di chuyén trén phﬁn hinh cAu clia c4i dén, vi trf
cliand trén hinh cAu - trong khbng gian 2 chiéu - cb thé
dugcxacdrhnno vao 2g6c 8 va ¢ (kihdb va
v o).

Ching ta néi réng khbng gan 2 chiéu nay nm trong
khéng gian 3 chiéu
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Gid s1f con rubi theo 1dudng cong (C) Trén hinh cu Ta cé
thé danh déu vi trf cliand rhd vao 1toa db duy nhat

(khoéng céch s so vdi 1 diém gbc dien t4 bang s6)

MAT ducdng cong 13 hinh drh clia mbt khdng gian 1 chidu

Khdng gian 1 chibu ny ndm trong khdng gian 2 chiu (hinh
CAL) va khdng gian 2 chibu dé ciing niim trong khdng gian
3 chibu

Nrur vay, khéing gian ma chiing ta dang séing cb thé ndm

trong bt khdng gian rhiu chiéu hon ma ching ta chua bigt

Oi, 12rm om diing néi chuyén
triu tugmg nia

Cl 1 MB khéng
_ﬁ% dian cé thé che mat
iﬁs Tkhéng gian khac!

G\nh ban oi, anh cé biEt chiing ta cho ring chiing ta thubc vé khbng gien 1 @

) W%Jé\r N

\ Oi troi i, t6i ching thich khdng gian 1 chibu t1 nol ] )
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N

Ngay ca khi sgi day bi van veo di chiéu, B van nim
giia A, C va chiéu dai sqi day vBn 13 1mét.

4

Bibundly cb nghta réing rhiu tivh chat khéng lién quan dén viéc khbing gian nary ndm trong

khéng gian kia.
Bén day |3 mét s6 cach khac dua
z A 1duding CONG KIN vio TRONG 1
K MmOt khéng gian binh thuong, Tirh
A KHEP KIN nay khéng phy thudc

vao sif phu thude cla khéng gian.
Nhumg ching ta khéng tim céch kéo dii hoc thu rigén sai dBy Jé€ khdng thay d81 chidu dai
gida cho digm lién tuc. Bay o ching ta s& dua cAc bé it vaio khég dian 3 chibu thong
thuong.

NEU chiing ta duamit phéng VAO khérg gian 3 chidu théng thudng

ching ta cé the di chuyénnd, lamcho né xoay e khérg thay

déi cac tinh chat hinh hoc cliano.

khdng gian

= chidu thang thudrg



Chiing ta ciing thay ring viéc 1am bién dang 1 mit phang

theo mét hirh tru khéng lam thay 461 cac dudng
trac diava cac goc.

Nhu vy, 1t4m méi £6n hinh e6ng ubn b
nhitng tivh chat ciia hinh hoc PHANG EUCLIDE.

Mbt ngudi & trong khdng gian Euclide 2 chiu khdng 1é bt 4én su tinh tién, su auay hay

a11 g sbng, 13 nhifng hinh thitc khac nhau € duakhéng gian 2 chiu vao khdng gian 3 chidu

C thé khbng gian 3 chiéu clia ching ta cling néim trong
khbng gian rtidu chiu hon ma ching ta chua thé nhén
thiy.

Vige d6 khdng &nh hudng dén cée dudmg tréc dia clia
khéng gian chiing ta cting rhur sy nhan thic cia ching

ta, dya trén arh sang ma anh sanglai di theo duong
trac dia clia khbng gian.

J

N vy chiing ta cling o6 thé nght dén it dudng di
gilta 2 di€m ngén hon dudng di clia rh séng

Nay, arh ndi xem nzo.. .

- anh 13m gi thé?

TOIPET anh 5& 1am thé mal Arh dang
kéo £6i dén khoa hoc viEn tudng phéi
khéng?




L&y 1 phé\m clia mat pharg va gdp ré lak
VEL gp khdng lam thay déi hinh
dang ducng tric did

& %
&
> %,
= (-
B %E;\%

Trén mbt to gdy, véimbt cAy thude, hay v& hiingloat duding thing rdivd nat to gidy. Ban

s& rhin thay nhitng dudng tric dia clia bd mat dit 66 vEt. nhan hay khbng,

nhung phé\n dau cude hairh trinh ndy van khbrg &n thua gl so
vdi chang phia sau




@ng Latulu a )
\<\f\
ﬂé dai dién clia tap doan %ﬁ%

Eudlide. Ching £6i dugc biEt 6ng

.. dang gdp réo rdivdi che 77
s .
—dung cu cla ching t.i.
Ching tdi cb mdt s mat
hang mdi va s khién

quy khach hailong

chifc c6 the Ibng vao nhau

N& cho phép bng di khbng léch sang tréi,
khéng léch eang phai, khéng di lén, khdng Ji xubng

3 di THAT THANG.
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PE do thé tich, hay bom khi vao day

D& do dign tich, hay ding son nay! \
rhiing thi ndy, éng o6 thé doc truc tiép

100 g cho mbi mét vubng, cuc ky W

g4 tri trén bd dung kiém

hay rhd I dién tich hirg cdu 4 €®,
Y thé tichla éUTQ

(SEECDE)

\\. \g
An naty Anselrie ha cénh xubing bt khdng

gian 3 chibu va chiing ta s& di the
% anh Ay trong hanh trinh nay.
=)




D nghé ndy dep that
nhing tharh nay dai ding

rhurg sau khi A4t kha rhiéu thanh ngang..

‘é@éﬁ bAt dAu nhu trudc d%g/

ducng tric dia ctia minh

lai khép kin'l

Anselre dimg lai 1ot
da trén 1tiéu harh tinh, arh

quyét dich

phap do gbc.

&2 ding 3 PUONG TRAC
PIA d& tao nén TAM



Nhiing duding trac dia clia minh dugc
dat 1cach thich hap, thé ma tng 3 gbe
\A\vanldnhon 150> I

minh &8 [3m ra 1hinh cu va
minh s& do thé tichva dign

tich cliano

mdt hinh cAu ban kinh 112 t4p hop

rhitng dliém cach déu 1 diém c& diph
N mdt khodng cach |

dién tich rhé hon

4TL*

minh lai bi I a

rbill

DAy nay, thé tich nhé hon ’ y
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Anselme |l tang ban kirh | clia hinh cAu 1én

va ol thé, ot thé ..

N

Mot e sau

rhLng.. thanh hinh cAu dang

hanh 1&n nao, vhéi
khép lai quanh minhl ! /a ! ,6 " \H 70 \P 7
' ngAt céi binh nay!




N vy, khi thél 1qua béng trong khéng gian 3 chiéu binh
thudng, Lanturu khéng ngd minh bi b8t .. TRONG £O.

NEu anh t.a khdng Kip ngt céi binh, amh ta da bi & chét
gidng v anh £a tiing b nhdt trong ci vong bing i, &
trang 1.

N gay cA véi quyEt TAm 6 nhat trén doi, ta cing khéng thé nio THAY BUGC bing
mAt thudng BO CONG ciia khdng gian 3 chibu ndty. Chc dudng tréc dia cha khbrg gian
nay khép kin va thé tich clian 13 ot o8 Lriang mét khéi hiu han, ciing nhur dign tich cia

harh tinh chiing ta, bé mat khép Kin chi 12 mbt o6 igng mét vudng HOU HAN.
T8ng céc gbe clia tam gic trong khbng gian 3 chifu nzy I6n hon 180 . DE " THAY" dugc
A6 cong dliand, ta phii cb khé ning thdy dugc trong khdng gian 4 chidu.

a@

Chiing ta cb thé néi riing KHONG GIAN 3 chidu clia chirgta 3 mét SIEU PHANG At trong
khéng dian 4 chidu, céi nay ciing cb thé 12 1siéu phéng J3t trong khdng gian B chiéu..

nhung vaio thoi cila chiing ta, knbng nén néi nhing diéunhu vay.

phin con lai 1 rhitng déu t@

vdinhiing y tudng nhu vay ta
s& divé day? Toihéi brg A4y

Hhing gt ton tai B rhing
g thi thiy dugcl
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Trén qua chu cha minh, khi téng ban
kirh |, Lanturl cudi cling lai ndm & curc:
481 clia diEm N, tAm vong trom cla
B arh ta, va binghet thé béi chivh thi
ahtataora

T rong khéng gian 3 chiéu vdi db cong dromg, didu dé cling xay ra. Khbng gian 2 chibu i hinh cAu
Arsekre gap XICH PAQ khi anh ta khép kin duoc mbtnia dign tich khbng gian XICH PAQ clia khdng
gian 3 chibu SEU cAu cling ton tai Anselme dén dugedé khi qué béng clia anh ta chiém mdt nia thé
tich khdng gian. Trén hich cAu, arh ta thiy vong tron xich dao rhu mbt PUONG THANG. Tuorg ti
rhur vay, trong khbing gian siéu cAu, "qué béng xich dao" giéng rhu mbt MAT PHANG.

Khi di qué xich dzo, hinh cAu e T Bm trd thanhBiva PO LO) e tap trung tai cyc S la
cuc d6i clia didmN , tAm qué cAu

Trénmdt qua cAu, mmoi diém déu cé mét cuc déi Trong khdng gian siéu cAu ciing vm

mac Al didu nay hoi khé hiéu.

G







” TN
NEu toi ve& 1dudng tron trén
ot MAT PHANG, diu dé c6
nghia |3 £6i dang bigl dién mot
khéng gian 1 chiéu, khép kin dat
trong khbng gian 2 chibu: MAT
PHANG, ah déng y chi?

v& thm dudng tron KHONG
nam trén dudmg tron.

~TTN bt ik cAu bigl dén khdng gian khép kin
2 chidu, 44t trong khérg dian 3 chiéu

T4m ciia hinh cAu ciing KHONG nm trén
hinh cAu ma néim trong khdng gian 3 chidu,

N 4 i A > z,
nhung TAM clia siéu cau nam ¢

Tam clia bt khdng gian siéu cAu 3 chibu
c6 thé nim trong khbng gian 4 chibu réu ta gia thuy&t
khbng gian 3 chidu néim trong khbnggian 4 chibu. Va o thé..

6 o Nhur vAy, tam cla mét siéu cAu 4 chibu o8
L nim trong khéng gian 5 chiéu ..

2,



A arh d 2y réi, trong thé gidi 2 chiéu
clia anh, nd dirh chat trén dé nhu

mat hinh dan vay.

va anh bAT dAu lam phdng duding
tron, nd rnhu mdt hinh cAu 1 chidu

trong mbt khéng dian 2 chiy, m@}
bién gidi xac dinh gidi han ciambt

dién tich Trong khi dé, trong khéng
NS gian 3 chidu, mdt bign gt xéac dinh
/ :(\giéi han clia mdt thé tich.

Aay 13 khi £ d8n mbt niakhdng gian hinh cAu HQD

;gq_%f Trong bt khéng gian 4 chibu, bign gidi & cb 3 chidu va xéc dirh

% it siéu the tich 4 chibu
-.\’-

DAy, lai bAt dAu
rbi day |

Xemnay, 0 day duong tron cla anh, "qué bong 1 chidu
bAt dAu chita hon mét niakhéng gian e dau Né bat
dBukhép lai trén d8u anh va hoi Ty vé digm dbi
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Tuong tu nhu vy, trong khdng dean cong 3 chigu clatdi, khi £6i bom
thém hon mbt nia thé tich, qua béng ciing khép lai trén dAu ti, va

. A oA 4
héi ty vé diem doi ayc.

D6 15 vi qud cAu trong khéng
gian cong B chiu ndy, di nhién
14166 2 tam 4 2 ayc doi thau

That ra toi khdng bigt

chivh x4c minh dz hiéu gi
rhimg £ ET minh d2 hiéu
Mot céi gi db

/
/\ rhung Anselme of, khi 66 hon 2 chity,
HEU PUQC LA DO NGOAI SUY |
, J\

Thingod sy ma
sling khing Het

So that!

hinh v& &, anh s& |2
NUdi V8 1o ... trong




By g tbi 18y mbt khdng gian 3 chiu trong d6 16i dat nhang qué cBu 2 chibu, hang

F w
Nhiing Vil tru ndly ¢é thé nhdp vaio

rhau. Nhifng digim chung clia ching

loat vii try 2 chiéu

Augc chiara theo cac dugng
tron, 1a rhiing vat mot. chidu

Tuong tu, nhiing duding tron, vAt mbt chidy, 44t trén
MmOt 1o gidly (hai chibu) cit nhau tai cée digm Ta
thudng néi digm cé O chidu,

MbE hinh cAu ¢ thé dugc coi nhu giso difm clia hai "bot”
ba chibu nm trong khbrg gian 4 chiéu

Va cld rhu vay, mbt khdng gian 3 chidu corg, siéu cAu,
aling 66 thé dugc coi rhu giao diém ciia hai bot x4

phong co 4 chidu, nEm trong khdng gian © chidu.

e



Aneeime va Sophie saukhi et chodng vang bdi phép ngoai suy lai tiép tuo
kham ph4 nhiing thé gidi 3 chiéu mdi

Anh thay khdng, mdt
ighg bang dinh 3 chiéu
cho cac dudng trac dia
DT rhién 1 phén divh
nam & dau.

w
0, vay trong khbng gian ndy, chc dudng tric

diakhbng cb vé gilakhép kin ca. Vay bay
gio khi £6i thdi ph@ng 1qué bong clia BO
DUNG KIEM, thé tih ciiané I6n hon 4 TC e’
dign tich Ién hon 4 1T &%, 2on t8ng 3 gbe
tam giac 14N nay lainhé hon 4 §0°

Hay rhd lai trang 23

‘béy go anh dang &

trong khéng gan cé db



Arh thiy ddy, trong céc khbng gan 3 chidu,
rhidu chuyén 6 thé xay ra Pidu tuong i cling
x8y ra dbi vdi céc bé mat, 1 nhing khérg gian 2 chidu
Nk vAy, néu tng cée gbe ciia mbt tam giéc trong mbt khbng gian 3 chidu ldn hon 180°
ching tandila dé cong clia khdng gian duomg, Khi trongkhdng gian 46 cé hinh cAu ban
ki, b& DUNG KIEM & cho ban thay riing hinh cAu décé th{}f tch rhé hon i;— c el

va dién tichnhd hon 4TE°  Khéng gian néy [ it SIEU CAU, 13 mbt khéng gian khép
kin. NEU t8ng céc gbc chamdt tam géc trong khdng gian 3 chibu nhé hon 180° , nhu
the dé cong s& Am. ThE tich hinh cAu ban kinh | & 1én hon & 10 € va dign tich sé Ion |
4MES  Khbng gian ndry 58 gizinravé han.

_/

nhung néu téng cac goc bing 180° thi khm
dian don thudn 1 khéng gian Eucide.

noindy gio ohi A& @
dugc vay théi a..
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MOT KHONG GIAN KHONG PONG
..m6 V...

Q

THI PHA

Téi nght minh 32 Hiéu réi: mbt
khéng gan c6 d6 cong duong thi
khép kin

Khi khéng gian cd db cong am
hozc bzng O thi khéng gian khéng
khép kin ma gign ra vO TAN,

KHONE
thé gidi hinh hoc phong phii hon

anh nght do, Anselire a1
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Thé d8y, Lanturlu 42 B bn vao khdng gian hinh tr_W
3 chiéu, DU 121 khéing gian Euclide, knbng cong (t8ng
che gbe dlia 1 tam giac 12 180° ) nhung thé gidi

nay vén khép kin.

RAi xern ndio, the gidi hinh
cAu, hinh hyperbol, hinh try,
h&t réi ddy rhi 7
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KHONG TREN KHONG DUG

—

(<]
(-]

Arselre thén mén,
Pay 13 mdt chll 8¢ sén da duoc thudn héa, Khi

anh bang mat né lai, né s& khbng ré tréihay ré

phdi, né & v& cho anh mét dudng trac dia hoan hdo.

Hen gép anh FAL sdm

o phis

That ra, di thing hay Ji
theo con dudmg ngén nhat

gita 2 diém ciing la mét.




NG lai khép kin nhur
4n trudc |

Téng céc gbc : 180"
Vay céi gi d6 Euclide day,
lai giong vu hinh try A8y ma

dikhéng ! Q&
R (T

o oA
NG AT bR

Phéi k& cho c4c ban théi, Anselme 18n ndy roi vio khbng
, gian 2 chidukhbng dinh huding duge. Hinh anh néi tigng nhét
NS o cliamdt khdng gian kiéu néy\ 2 d&i bang ciia Mobius E1550).
- NaudiHy Lap da bé qua diéu nay di ho danght dén moi thi
&S-J } khac.

N

@e oi gilp 181 ra kndi ddy vi )
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H 2y v& mbt dudng tron trén mbt bé mat va ubn cong theo kil ndo ciing duqc. Tudng
O tuqng |a dudng tron nay nhu hinh dan nhdm ta cd thé cho trugt thodi méi trén
bé mat ndy. NEL dudng tron khéng bi bign dang thi tanéi bé miat niy DNH HUONG
PUCC (truomg hop hinh cAu, hinh try, mt phéng..). Nnung néu igng dén ndy truot trén
di bang Mobius thi moi chuyén khac hén,

M?&i18n dudng tron di quakhbng
gian 2 chibu ndy, dudng tron Ao
Lhudng

thi di, c4c ban s& tw ‘%7;\?%
}-

Takhbng the v& déi bang Mobiue vdi 2 mau khéc
rhau bdi né chi ¢é 1carh duy nh&t hay HONMAT

Anselme quyét dinh déng a’ﬁn‘h-’
dE dénh déu phia trong va
ngoai

N - N =
Ta cb thé vign nd chi trong 1lan = |
/ ol
]nhung anh that bai trong vigc ndy. e that §

" —Tﬁ\\T L <
toel \\T T N
o7 T f %\
/‘*-_. A/,hl
L‘{ _ \K

0 <
[ x
m@% khong mat ngoi

Pon gén vi déi bang

. i
-
o
khdng rmat trong
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N&i thi dé hon m dé, arh ban Aneelre clia
thi 2
% "y { nhung am sao dé cat doi 7 D

A8 \&m, anh cat

né 12m 3 phn

hay A& 12 ki it
Abi thi thi ray lai
c6 2 carh

“““ﬂll‘liﬂnm.-..' T

m"’ 52
ﬂ'{!mmmmmunummmm\\\

Bay g thi dé ¥ ring
e cb thit cé 1canh (mau tring) va cb tht cd 2

t6i hoan toan mat o (\ ¢ an g)) s

carh (tmau xam) dai gap dbi cai dau tién

phuomg hidng rdi
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Sau cubc dao choi trén dai bang Mobius, haly trd lai cac khéing gian Euclide (khéng cong)

cd ba chiéu,

SU pINH HUGNG
cUA HHONG GIAN :

Khi £éi rhin vaio guong, tay tréi
cha téi thanh tay phéi, nhung vi
520 dAu T8 khbng bl vi trf v
chan ? ..

ma 3m sao chic chan dugc minh

\\
A
7

T ITT IS

Tay PHAI
tay déi cla

tay TRAI v nguoc lai.

AlB, 48, 18m sa0 anh chéc duac 13 céivé anh
xoan ding chiéu 2

thi c4i quy nay, né khbng xoan theo chigu nay
Tfc 1 xoén ngugc chiéu réi chf sao )
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Hay cling Larturlu di khdm pha mbt thé gidi Euclide (khdng cong) ba chidu mdi

by

Soptie 13m g dy 2 mbt i huong la dang téa

C6 Ay hen mivh dén trang trong khéng gian ma chang

ndi cho téi duqc gi ca

trong lic cho dar,

PR

taubng Bt tf day, may mi lai &p dén

roi ma minh lai quén
dem theo thubc Aspirin

ban dang & dau7 L diénra di n@

o




minh s& kiém tra

digntich 4m€?
thé tich %t ret

Thi, thé 1 dugc rdi

khéing gizn Budide 48y ma

rlhung chuyén gi da xay ravdi céi
= MJ ruqu quy quéi nay

may that, minh thiy céi chei

clia minh dang kia <

\)w

chuyén gi x3y ra
Vi nd thé rhi?



RS

A
1 4? S
L i con kanguru trén thé gidi nay
49
-/ | cling ndm tay rhai. JA

gh khbng thy o6 gi khéc thudng \ > r{W

- &

azv

Khéng, tréng arh hoi
xarh xa0, thé thdi

nguoi nao doé slfa cai md rugu cla toiva
mbt con kanguru xin 42 ubng mat ruqu
dha thi, chuyén nay 12 thé nao day ? _j

Y

Chiing 181 khuy2n ban khbng nén quan s&t cli mé ruqu ‘V

nay & khodng cach quéa ghn!
/ ?:m
Gr

Nocg
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Trong khéng gian 3 chiéu ciing c6 thi tuongduong véi dai bang Mobius
(khdng gian 2 chiéu bAt dinh hudng). Trén déibiang Mobius, khi 'rigng
dan" di vong quarh khing gian Eudlide, huding cliané thay déi

O =[O

xem trang B4

Chiing ta thiy ring cAc vAt nay riu dugc soi qua "grong'

C4 md rugu hay chinh Anselme cé thé dugce coi nhurnhiing "hinh dén 3 chiéu". M1 1an mét
vat di vong quanh khbng gian 3 chidu naty, hudng cliané thay déi V1 chiing ta di theo

Lanturlu trong hanh trinh xuyén khdng gian, vi vAy that birh thudmg néu chiing ta cling anh
thay cha rugu "trong guong va ci md rugunguge chibu binh thudng, MOt vong thi hai

quanh khéng gian nay sé cho ta thay moi vat lai nhutrude (vdi dibukién | ta dé cac b
VAT nguyén chd cii).

Avnselve va conkanguru & cling trong mbt khdng gian,
Mhung cAi g xubi chigu doi vdi con kanguru thi Anselre
lai thay nguac chiéu va ngugc lai
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PHAM CUOI :

Moi chuyén déo 16n et cé. Khéng con bén tréi,
bén phdi, ciing khéng con nguoc hay xubi. Chuyén
ndy s& dua ta dén dau day ? i theo dudng ndo bay go?

phai di theo céc dudng tric dia,

Anselme a, dudng tréc dia clia Adicau Ayl

khéng 4 cb thé lam tdi tin
%@, rang Vi trulaiky di dénvay
) &Chf toan nhing Id114m nham

chamay rha Toan hoe

A
¢ ™
/ // ”Qﬁéﬁé Sao lai ban tam nhing thd
b /R L=

25l ndy vi hién nhién khéng gan clia
¢

chi la truyén
Trarh thdi mal

hing ta LA khéng gian Eudlide
(

N
%

)

e A Yo N N (") Lo phat bigu clia Ostrogradeky, géo eu
/ s‘;l danh du Toén Petrograd, vao nam 1830 khi
-p‘g doc cbng trinh cla Rieman va Lobatchevsky

61




&—Chgp rhén B VO tru trong khbng gifing ban chit ol
né, cac ban cd tudng tugng ra dugce chuyén do

khéng? Roi con duae gidng day trong trudng nia D

Va4 lai, digu quan trong la cube sbhg. Va A
trong cubc sbng hing ngay, brg s& dbng
véi tiréng ..

- \

~ T D
v N

rhung sau tAt cA rhifng

chuyén nay 1a gi?

tign IBn, 48 tim hidu
rhiing didu C|) THE




. réu tf trong cla chat trong - thivl tru s& ¢ d6 cong

vii trunhé hon 10 g/ o, Amva gian ra dénvé cling .

//— chdu doén | Tién o1
rhumg néu £7 trong bing 16" G’ Einstein, phéi khdng a7
thikhéng gian 2 khéng gian Euclide




