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AKIYAMA JIN

Hoi vién Vién Khoa hoc Chau Au, Trwéng phong Phong nghién ctru
phat trién gido duc, Pai hoc Tokai, Nhit Bdn (T6 chirc phi loi
nhuan), Chanh vian phong Phong md hinh thwc nghiém khoa hoc
gido duc.

Tlr ndm 1991 dén nay, 6ng dwoc biét dén rong rii nhw 1a mot gidng
vién ctia khoéa hoc TV trén chwong trinh truy2n hinh NHK. Ong da
sdn xudt chudi khda hoc TV trong 10 nim, vé cdc m6 hinh miu va
gido trinh gidng day, ngay cang hoan thién, phat trién ching, va ra
mat Thé gi¢i Todn hoc Ky diéu. Tac gid nghién cru da linh vuc nhw
hinh hoc r&i rac, Iy thuyét nhém, hinh hoc khéng gian, ...
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MARI-JO RUIZ

Gido suw khoa Todn, treong Pai hoc Aneteo de Manila, Philipin, Cuu
chi tich HOi Todan hoc Pdng Nam A. Nghién ctru vé ly thuyét nhom,
nhiéu lan dwoc trao tang danh hiéu gido vién wu td nhat Philipin.

Nidm 2004, bat diu 13 Hoi nghi qudc t& gido duc Todn hoc 1in thir 10,
dwoc t6 chire & Pan Mach, ICME 10, hai tac gid da di vong khap cac
thanh pho trén thé gidi, véi tw cach 1a thanh vién Ban td chirc cia
“Experiencing Mathematics” trong chwong trinh trién 1dm du lich do
Unesco tai tro. Ngoai ra, hai tdc gia da cung tham gia bién tap tap chi
chuyén nganh quoc té “Graphs and Combinatorics” (Springer). Gido
s Akivama la truedng ban bién tip, con gido sw Ruiz la mot thanh
vién trong ban bién tap.
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L&i giGi thidu

Vao nam 2003, gido sw Jin Akiyama, tac gid chinh ctia cudn sach nay,
di thanh 13p trung tdm "Thé giéi Toan hoc Ky diéu" & Hokkaido,
Nhit Bdn, gdbm rat nhiéu thiét bi thwc nghiém va md hinh toan hoc
va irng dung. D6 1a mdt vién bdo tang khoa hoc chuyén vé toan hoc,
duoc gido su Jin Akiyama cung v&i gido s Mari-Jo Ruiz va cac cong
s khac xay dung v&i muc dich lam cho moi ngwdi cdam nhan dwoc
sw k¥ diéu cda todn hoc. Nhiéu vat phdm & diy nhan dwoc suw ho tro
tir UNESCO, cling nhw dwoc dem trng bay khip noi trén thé gidi,
va chung da gy dwoc tiéng vang lom.

Cuon truyén hw cidu nay ké vé mdt ngay kham pha Thé gidi Toan
hoc Ky diéu cda ba cdu bé. Dudi su chi dan ctia cdc hwéng dan vién,
ba ciu bé di tham gia nhiéu hoat dong khac nhau, lam thi nghiém
v&i cac mo hinh trung bay trong Thé giéi Ky diéu, dwoc nhin thiy cu
thé cdc phép todn tw nhién va nhitg *ng dung thuc té Chung tré
nén yéu thich mon toan hon nhiéu sau khi réi khéi noi nay.

Cudn sdach chira dwng nhiéu két qud rat bat ngd va thu vi trong toan
hoc, khéng chi d6i véi cac hoc sinh nhé tubi, ma ngay ca doi voi cac
nha toan hoc chuyén nghiép. Mot s6 két qud nay, vi du nhuw dinh ly
lat gach tir hinh ti¥ dién, da dwoc gido sw Akiyama cdng b trén tap
chi chuyén nganh. Cac kién thirc todn hoc dwoc truyén tdi trong sach
mot cach don gidn, ddc ddo va tw nhién. Cudn sach thich hop cho cac
em nhé, hoc sinh cac cdp, va cho cd ngudi 16m. Cac thiy cb gido cling
c6 thé xem cudn sidch nay nhw 1a mot sich hudng dan thuc nghiém
phwong phdp gidng day.

Chi Vwong Hoa, thac si Todn hoc tai Nhat Ban, da gidi thiéu va dich
cudn sach nay cho Sputnik Education, tir nguyén bdn tiéng Nhit
sang tiéng Viét, dong thoi gitp Sputnik Education lién hé véi cic tdc
gid vé vin dé ban quyén. Cac tac gid da viét thw cho phép Sputnik
Education xudt bdn cudn sidch nay bang tiéng Viét ma khong 14y tién
nhuin but. Ban dich tiéng Viét clia cudbn siach da dwoc gido sw
Nguyén Tién Diing d6i chiéu véi ban tiéng Anh ("A day’s adventure
in Math Wonderland", World Sientific, 2008), va hiéu dinh bdn thdo
gitip cho cudn sdch dé hiéu va chinh xdc hon vé mit todn hoc.
[toankho.com] 6
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Sputnik Education chan thanh cdm on cdc tdc gid, cung chi Vwong
Hoa va gido s Nguyén Tién Diing, nhitng ngudi da dem lai cudn
sach toan rit hay nay cho ban doc Viét Nam. Phin nhuin but khéng
phdi tra cho tac gid, Sputnik Education sé ung h6 va ting sdach cho
cac hoc sinh ngheo.

Hy vong rang cufn sach sé& tré thanh mot trong cic sach kinh dién
vé todn hoc ma bat ky hoc sinh hay gido vién nao cling nén doc.

Xin trdn trong gidi thiéu cung ban doc!

Sputnik Education
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Chuong 1 Toan hoc ¢6 vui khong?

Ti€éng chubdng bao hiéu gi&r nghi trwa. Cac ciu bé chay ua ra san choi
tir moi nga.

Ichiro nhin xung quanh tim hai ciu ban thin nhat, 1a Jai va Kino. Ciu
thay ciac ban iy cung v&éi mdt nhém con trai dang vidy quanh
Kentaro. Dwdong nhw moi ngwdi bi thu hut béi nhirng diéu Kentaro
noi.

“Khong biét Kentaro n6éi gi ma thu vi thé?”, Ichiro tién lai gin hon dé
c6 thé nghe thay.

[toankho.com] 8



“Thwce sw la rdt vui! Té da di trén chiéc xe ba banh v&i nhitng banh
xe hinh vuodng, ... t& chay xu6éng nhitng bic thang dm nhagc, ... t& da
thing mot cudc dua trén nhitng van trwot lon ...”, Kentaro say sua
k€.

“Cau ay da di dau thé?”, Ichiro héi.

“Thé gi¢i Toan hoc Ky diéu”, Kino tri 1o1.
“0, lai 1a noi d6 a”, Ichiro néi.

“Cau ndi vay la co y gi?”, Jai 1y lam la.

“Ba t& da khdng ngirmg ké vé noi dé trong bira sdng. Ba da xem mot
vai canh trén ti vi va bdo ring trong bon tré thit 13 thich thu khi
kham pha nhitng m6 hinh toan hoc.” Ichiro trd 1&i. “Té¢ khong thé
twdng twong ra dwoc diéu gi thu vi & toan ca”, ciu bé ndi thém.

“Todn hoc ddu dén ndi nhw vay”, Jai phan ddi.

Ichiro hoc tét cic mdn & treoyng mot cach dé dang, nhung todn hoc
khong dem lai hirmg thu dac biét gi cho ciu. Cau thiy gi¢ hoc toan
chi trén mitc buon té mot chit. Nhiéu lic ciu phat ngud git trong 1ép.
Hon nira, bai tdp toan giao vé nha 1dy mat di th&i gian quy bau ma
cau danh cho cac tro choi dién tl, xem ti vi, va mdt tro yéu thich
khdc cda cdu, 13 tro 1dp ghép cdc dd choi rd bét.
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Kino Ilic nao ciing hdo htc va hdp tdp, vd vai Ichiro:
“Cubi tudn nay chung minh dén cho do choi di!”.

“Nghe hay diy”, Jai ndi.

Tw ban than Ichiro thi s& chdng mang t&i viéc di dén chd dd, nhung
cidu nghi “di choi cung hai cdu ban than thi chic s& vui”, va ching
quyét dinh di cing nhau.

Cudi tudn do, Ichiro, Jai va Kino dén chiéc xe buyt, va moét lic sau
ching di ding trwdc mot toa nha hai ting khong c6 vé gi dac biét.

“Chung minh dén ding chd khong nhi?”, Kino thic mic.

Ciu 4y chay dén clra toa nha, Ichiro va Jai theo sau.
Ba ciu bé nhin thdy mot tdm bang & phia trén:

THE GIOT TOAN HOC KY DIEU

) T
o)plel=
L llrgu..'ﬂl\h * 9 i
e 2
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wel :
iy % s .

Chung tir tir ddy canh cira mé& ra.

“Liéu c6 thu vi khdong nhi? Nhitng ban di dén day roi cé thiy phi
thoi gian khéng?”, ca ba tham nghi.
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Ngay khi bwéc vao, ching da nghe thdy tiéng reo ho clia ciac ¢d bé
cau bé dang rat phan khich.
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Chuong 2 Nhirng tam giac map va banh mi
bagel bet

I T (el £
i L =
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O clra, mOt phu nir tré vay tay chdo cdc ciu bé. “Chao mimg cdc em
dén v&i Thé gidi Toan hoc Ky diéu!”. Bang tén ctia ¢6 ay ghi la Keiko.
biéu dau tién lam cdc ciu bé chu y la doi giay trwot pa-tanh cda cb
ay.
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“Nhitng cdi banh xe nay ki cuc that”, Kino binh luin, “gidong nhw
nhitng chiéc banh mi vong bagel® ¢4 vién bi bet ra”.

“Cé hinh mot tam gidc mip quay bén trong mot hinh vudéng nam &
tdm kia”, Ichiro ndi thém.

“Va tam gidc mip cham vao tat cd cdc phin cliia hinh vudng khi banh
xe quay”, Jai néi kKhi quan sat nhirng chiéc banh xe.

“Tuyét qua, t& chwa nhin thiy cdi banh xe nao nhu thé”, Kino néi.
C4u thac mac khong biét c6 thé mua nhirng doi gidy truot nay & dau.

Nhung trudc khi cdu kip héi, Keiko da néi: “Em c6 thé mwon nhiimg
doi giay kiéu nay dé€ di vong quanh Thé gi¢i Ky diéu ddy”.

Co 4y dan cd bon dén mot cdi quiy, noi chiing nhin 14y nhitng doi
giay truot pa-tanh. Ching hao hirng di dén phong trung bay. Nhitng
doi giay trwot gidp ching di chuyén mot cach nhe nhang trén san
nha.

“Chung hoat déng nhw thé nao vay chi?”, Ichiro hoi.

“Em sé& thdy ngay thoi”, Keiko trd 1 khi cd 4y dan cdc cdu bé dén
doan d&c di 1én tiang hai.
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Chung thdy mot cin phong v&i rat nhiéu do vat trong giéng nhuw
nhitng hinh tam gidc mip va nhitng chiéc vong banh mi bagel vién
bet. MOt tAm bién trén cianh cira ghi:

NHING DPUO'NG CONG CO PO RONG KHONG DOI

Trong mdt géc cia cin phong do cb trung bay nhiéu hinh khdc nhau
cda cdc 16 va ndp day thu nhd. Co nhirng cdi c¢é hinh tam gidc mép.
Ciing c¢6 nhitng hinh khdc, nhw 1a hinh tron, hinh vudng, hinh tam
giac, hinh thang.
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Keiko gi¢i thiéu bon tré véi mot trong cic hwéng dan vién phu trach
can phong, va nh& anh dy giup d& ching tim hiéu tiép.

“Anh tén 12 Koji”, anh 4y noéi. "Cdc em hay thir xé dich cdi nip xem
diéu gi c6 thé xay ra?”, Koji dé nghi.

Bon tré moi dira xé dich mdt hinh rdi chuyén sang hinh khdc. Jai
chon 10 va ndp ddy c6 hinh vudng.

“Né, nhin kia, cdi nip roi xuéng”, ciu goi cdc ban.

“Em biét vi sao kKhong?”, Koji hdi.

“T4t nhién rdi! Canh thi ngidn hon
duong chéo, cho nén khi em di
chuyén cdi nip theo hwéng nady thi
nap bi roi xudng”.

Jai ¢6 6c phian tich tot nhit trong so
ba ban nhé. Kién thirc cia cju vira
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rong lai vira sau.
Ichiro va Kino mdi miét v&i nhirng phat hién méi clia minh.

“Hinh tam gidc va hinh thang cling bi roi xudng, con hinh tron va
hinh tam giac map thi lai khong”, Ichiro reo 1én.

“Piéu gi dic biét & hai hinh d6 viy?”, Kino thic mic.

“Vi ching dwoc bao bé&i dwong cong c6 do rong khong do6i”, Koji tra
1ovi.

Anh dy chi cho bon tré tdim dp phich gidi thich va minh hoa cic khai
niém.

Pwong cong ¢6 dd rong khong doi

i
o

bd rong cua mot dwong cong dwoc do bdi khodng cach vudng goc
gitra hai dwdng thiang song song ddi dién tiép xuc véi dwdng bién
cia n6. Néu khodng cich nay la nhw nhau tai bit ki hwéng nao cia
tiép tuyén, thi duwong cong dé dwoc goi la c6 dd rong khdng doi.

Cach duwng mdét tam giac Reuleaux

Bat diu véi mot tam gidc déu ABC.
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Ké cung BC cua duwdng tron tdm A, cung CA cia dwong tron tAm B va
cung AB cua duong tron tam C.

Vi tam gidc ABC la déu, nén tat cd cac dwonmg tron nay déu cé cung
bdn kinh, va ciac cung BC, CA va AB tao thanh dwong bién cta tam
giac Reuleaux.

“Tam gidc Reuleaux - viy day la cach ma nguwoi ta goi cho tam gidc
map day”, Kino nhin xét.

Cach dwng nhirng dwong cong khac cé6 d6 rong khéng doi

Bat diu v&i mot tam gidc déu ABC,

Tai moi dinh, mé rong cdc canh vé phia bén kia cda dinh, véi cling
do dai, tao thanh cac g6c 60 dd bén ngoai tam gidc.

Vé cung DE cua dudng tron tam A, cung FG cua dwong tron tdm B,
va cung HI cia dudng tron tdm C. Vi cac canh cua tam gidc dwoc mé
rong cung dod dai vé phia ngoai dinh, nén cic dwong tron nay cod
cung ban kinh. V& cung FE cia dwong tron tdm C, cung GH cia
dwong tron tim A, va cung ID ctia dwong tron tdm B. T4t cd cac
dwong tron nay déu cé cung ban kinh. Tat cd cdac cung dwoc veé cuing
nhau tao nén dwong bién clia mot dwomg cong c6 do rong khong doi.

Nhw dé chirtng minh, Koji 1in cdc khdéi hinh gitra hai dwong thing
song song va chi ra hinh tron va hinh tam gidc Reuleaux déu cham
ca hai dudng tai bdt cir lic nao khi ching lan, trong khi dé hinh
vudng thi Khong nhuwr vay.
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Koji binh luin: “Biy gi¢ thir didt miéng van 1én trén va ldn cdc hinh
c6 dd rong khodng dbi. Du lan hinh tron hay hinh tam gidc mip thi
miéng van van dich chuyén song song, gitt nguyén cung mdt muc”.

“Vang”, bon tré git dau. Koji tiép tuc:

“Va bay gi¢r nhin nhé, khi quay hinh tron, tim cia dwong tron ludn
luén gitr mo6t do cao c6 dinh. Vi thé, khi banh xe ¢6 hinh tron thi co
thé€ gin nd vao truc quay tai tdm hinh tron. Nhwng khi banh xe c6
hinh bagel bet (cling 1a m6t hinh ¢6 dd rong khéng dbi) thi tim diém
cia n6 sé& nhap nhd khi quay. D€ cho pa-tanh khoi bi nhdp nhb,
ngudi ta lam truc quay banh xe hinh tam gidc Reuleaux va cho no
quay trong mot cdi khung hinh vudng gin vao pa-tanh. Bién ctia tam
giac Reuleaux nay cach déu bién cida hinh bagel bet, cho nén khi
bdnh xe quay thi hinh vudng va pa-tanh sé gitt dwoc dd cao khdng
doi”.
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“C4c khoi hinh c6 do rong khong doi sé chuyén dong dé dang, tron
tru trén bé mit phiang. Cac em cé cdm thiy doéi gidy trwot clda cdc em
cling chuyén ddng rat nhe nhang khéng nao?” Koji héi va ba ciu bé
cung git dau.

“C6 rdt nhiéu dwong cong c6 dd rong khong doi phdi khdng anh?”,
Kino hoi.

“Tlr mot tam giac déu em c6 thé vé nén dwoc tam giac Reuleaux.
Hoan toan twong tw nhw vy, tir hinh ngii giac déu hay thit giac déu
cling c6 thé vé dwoc ngili gidc Reuleaux hay that gidc Reuleaux. Tém
lai 1a c6 thé vé dwoc nhiéu dwomg cong c¢6 dd rong khong dbi”. Koji
trd 1o, va anh 4y chi cho bon tré khung dnh chiva mé6t dong xu tlr
Bermuda c6 hinh dang gidng tam gidc Reuleaux va mdt déng xu cii
ctia nwédc Anh c6 hinh dang giéng mo6t thit giac Reuleaux.

Bén kia cdn phong ghi dong chir:
LO VUONG
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“C4i mdy dic biét nay duc dwoc nhimg 16 hdng hinh vudng”, Koji cho
biét.

“That ha anh?”, Ichiro ngac nhién hoi.
Jai va Kino ciing té vé nghi ngo.

“Pdy, mot em thir gitt miéng x0p nay 4ap vao mili dao ma kiém tra
xem”, Koji noi.

Ichiro buéc vé phia truéc, dieng ngang véi cai mdy. Ciu bé rat thich
thd véi cdc loai mdy moc. Nhirng lwdi dao dworc sdp xép can ddi bén
trong mo6t tam gidc Reuleaux. Khi Koji kh&i dong may, Ichiro quan
sat thdy nhitng lu®i dao chuyén dong bén trong mot hinh vudng.
Ching chuyén ddng tir dinh bén trdi sang bén phdi, sau d6 xudng
phia bén phai, va khi ching cham ddy, thi ching di chuyén tir phdai
sang trai, roi tré vé dinh, giong nhw sw chuyén déng cda tam giac
map trong ddi giay truot. Khi chuyén dong, ching sé cham dén moi
diém trén vién cda hinh vudng, ngoai trir nhitng diém tin siu trong
goc.

“Ctt tiép tuc nhw thé, dp x8p ngwoc vdi ludi dao”, Koji hwdng dan.

Ichiro ¢t 1am theo va khi tit mdy, qud nhién c6 mot cdi 16 hinh
vudng trén miéng x6p, mdc du né hoi tron & cac goc.

“That la khéo qud di”, cdc cau bé reo l1én.

O’ mdy tiép theo co ghi:
LO HINH LUC GIAC
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Ching nhin thdy nhirng ludi dao dwoc sdp x€p can ddi bén trong
ngii giac Reuleaux. Khdong con hoai nghi nhw ban diu, ching tin rang
s& dwoc nhin thdy mot 10 héng luc gidc. Kino ciing tham gia vdo man
trinh dién chi dé xdc nhan lai két qua.

Jai suy nghi nhanh hon hin hai ciu bé kia, va ciu da c6 dwoc phit
hién “eureka”?.Cau bé da c6 mot suy luan.

“Ludi dao tam gidc map, 16 vudng, lui dao ngii gidc mép, 10 luc gidc.
Cd quy luat day. Ludi dao hinh that gidc map sé khoét ra 16 bdt gidc,
va cr ti€p tuc nhw thé phdi khéng a?”. Ciu bé ndi trong niém hin
hoan, vui suwéng.

“Chinh xac la nhw vay”, Koji Khich 1é.

“Nhung ma anh cd thé cit ra nhimg 16 hng c6 s6 canh 13 18 khong?”,
Ichiro hoi.

“Cé chix, & diy c¢6 nhirng ludi dao c6 thé cit hinh tam gidc va hinh
ngii giac. C6 diéu day la nhirng lwdri dao c6 do rong thay doi”, Koji tra
1&, va chi cho bon tré nhimmg ludi dao dé & mot cho.
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Nhwng cOn cdi nay rit hay nira”, Koji tuyén ba.

Anh din cd bon dén bén mot cdi mdy khdc. “Pay 1a mot dong co dot
trong xoay ma ciac em co thé nhin thay trong nhirng chiéc 6 t6”.

“Lai ¢6 mOt hinh tam gidc mip nira nay - nam bén trong mot cdi vo
boc”, Kino quan sat thay.

“Pung roi, vé boc nay dwoc goi la bore cia ddng co, va tam gidc
Reuleaux bén trong bore la mot rotor, hay con goila cdnh quat”, Koji
tiép tuc, “Hinh diang cia vé boc la dwa trén mot dwong cong
epitrochoid. Pudng cong nay dwoc phdc hoa béi quy tich trung diém
cia mo6t ban kinh dwdng tron khi né di chuyén xung quanh chu vi
ctia mot dwong tron khac c6 dwong kinh gap hai ldn dwong kinh cida

L

no.

Mot tdm dp phich trén twong minh hoa nhimg dwdng cong
epitrochoid khdc nhau.
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Koji gidi thich: “Cdc em nhin xem, ba dinh ctia rotor cham vao bore
tai ba diém, tao thanh ba khodng tréng, hay goi la ba butng. Khi roto
quay, mOi budng sé luan phién mé& rong ra va thu hep lai. Khi budng
mé& rong ra, mot hon hop cda nhién liéu va khong khi dwoc hit vao
dd. Khi budng thu hep lai thi hon hop bi nén vao va dwoc dich
chuyén vé phia bugi, hay con goi la nut tia Itta. Cac bugi do6t chay
nhién liéu. Khi nhién liéu chdy, khi sé n& ra diy rotor xoay, roi dén
lwot khi thai bi didy ra ngoai. Vi vdy qua trinh trén bao gébm bdn
bwdéc: hut, nén, nd, xa”.

Epitrochoid
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“D6t chday nhién liéu, hay qud trinh n6, tao ra mdét luc day 6 tb
chuyén dong”, anh dy két luin.

Ichiro khéng hoan toan hiéu hét ciu chuyén, nhung ciu bi thuyét
phuc b&i nhitng *rng dung hiru ich cta tam gidc Reuleaux, va hai
ngwdi ban Kia cling vay.

Bon tré cdm on anh Koji va buéc ti€p, hao hirc muén duoc nhin thiy
va trdi nghiém nhiéu hon.
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Chuong 3 Nhirng dwong cong tuyét diéu

Cdc cau bé bi thu hut b&i am thanh ndo nhiét clia nhitng dwra tré
khac dang c6 vii cho ai dé.

“Chung minh dén xem cdi gi dang dién ra di”, Ichiro dé nghi.
“Nghe cd vé hdp dan”, Kino dong y.

Khi dén khu d6, ching nhin thiy bon chiéc ciu trwot 1om, trong dé
ba cdi c6 dang dwdong cong va mdt cdi dwong thang. Co bdn dira tré
& phia trén dang san sang cho mot cudc dua.

“T¢é nghi cdi ciu trwot hinh dwong thang sé thang”, Kino dé xuity
kién. “Chang phdi ching ta d3 dwoc hoc rang dwdong ngan nhit ndi
hai diém 13 dwdng thing sao?”.

[chiro va Jai thi khong tin chac nhw viy.
“Chung minh ctr xem cai da”, Jai than trong noi.

MOt hwdng dan vién ra hiéu bit dau cudc dua. Bon tré trurot xudng.
Ngwdi thing cudc 13 dira tré & trén ciu truwot thir hai tir trdi qua.
Ngay khi nhém diu tién cham dit, thi mdt nhém bdn ban nhd kKhic
lai chuén bi sdn sang cho cudc dua.
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Chung xem lin nira, van thdy ban ngdi trén dwdng s6 hai thing.
“D4 c6 phdi 1a mot su tring hop ngau nhién khong?”, Jai thic méc.

Chung xem cudc dua thit ba, va két qud van nhu vay.

“Tai sao nhi?”, chung hoéi nhau.

Ngudi hwdng dan cudc dua tén 13 Miki. Anh 4y goi moi ngudi tham
gia tro choi. Ba ciu bé chay dén. Mot cidu bé khdac dwoc chon dé
tham gia cung chung. Ching c&i doi giay truot ra va Miki dat tirng
cau lén cin. Anh 4y dwa cho ching nhiing bich cat bé vao trong tui
dé can ning mdi ngwdi 1a bdng nhau, va dwua cho ching nhitng
miéng 16t mong dé ngoi 1én truot duwoc dé dang. Cd ba déu mudn
ngodi trén duwdng sd hai, nhung anh Miki di ra hiéu cho Ichiro ngoi
vao day.
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Nhw dw dodn, Ichiro da thing. Ching tién dén Miki va hoi: “Anh ¢
thé cho tui em biét vi sao nhw viy khong a?”.

“Vi dwdrng cong ndm trén dwdng thi hai tir trdi qua rdt dic biét. N§
dwoc goi 1a dwong cycloid”. Miki néi va chi cho ching tdm ap phich
treo trén tuong.
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Cycloid
-
JIOAQ]

Puong trust nhanh nhat

Tinh chdt ddng thoi (tautochrone)

budng cycloid ngwoc cling cé tinh chat: Mot vit du dat & vi tri nao
trén dwong thi thoi gian dé né treot xudng dén di€m dwdi cung la
nhw nhau. Tinh chat nay goi 1a tinh chit dang thoi, hay tautochrone
(tauto = khong d6i, chrono = thoi gian). N6 dwoc nha bac hoc ngudi
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Ha Lan Christian Huygens khdm phd vao ndm 1673. Huygens da s
dung no trong thiét ké déng hod qud lac diu tién. Con lic dwoc dao
dong theo mdt cung cia dwong cycloid nguwoc, bi chdn trén bdi hai
ntra cung cua cung mot duwong cycloid ngwoc. Thoi gian cia cdc
vong lac sé xdp xi nhw nhau bat ké 1a n6 lic manh hay nhe.

“Vé phan nay anh c6 thé giai thich ré hon khoéng a?”.

Jai dé cdp dén doan trinh bay cudi cung trén tdm ap phich, dé hiéu
ro hon vé cdi dwoc goi 1a “cycloid 1a dwdng cong dang thoi”.

“DE& gidi thich chinh xdc diéu nay cin st dung nhitng phwong trinh
vi phan, d&i v&i cac em hién tai 1a hoi kh6 qua. Ching ta thir kiém
ching bang thi nghiém nhé”, Miki dé nghi.

Va bon tré quay tré lai nhirng cai ciu truot.

“Pwoc roi, by giy mot em hiy leo 1én cdu trwot s6 hai va truot
xudng”.

Kino xung phong ngay.
"Chung ta s€ do th&i gian em trigt xudng nhé”.

Thoi gian Kino trwot tir dinh xudng dwdi dit 1a 1,34 gidy theo dong
ho.

"Bay gi em leo lai 1&én cdu trwot thit hai, nhung ngoi & vi tri c6 dd
cao bang ba phin tw dd cao ban dau, rdi treot xubng”. Miki hwéng
dan, va ldn nay thi thi gian dé trrot xudng dit ciing 1a 1,34 giay.

“O, ngac nhién chwa”, Ichiro tht 1én. Jai ciing nghi nhw thé.
“Vay lin nay minh bat d4u lai & gitra doan dwdong di”, Jai goi .

Két qua thit nghiém lin nira cling mat 1,34 gidy. Jai ghi nh& dong
chir “dwdrng cong ding thoi”. Va Kino thi rit vui swéng khi dwoc lam
"chudt bach" cho thi nghiém.
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Chung cdm on anh Miki, va dé y thiy & m6t géc clia can phong, bon
tré dang x€p hang chd doi mot diéu gi dé. Kino chay dén tim hiéu va
tré lai rdt nhanh.

“D6 1a chiéc xe ba bdnh vé&i nhitng banh xe hinh vubng, cdi ma
Kentaro da néi dén ay”.

Kino dén x&p hang va hai ngwoi ban clia cdu ciling dén gian hon dé
Xem.

“Chiéc banh xe hinh vudng thuc sw di chuyén vé phia trwéc, nhung
nhin con dwong né di kia, nhiéu dwomg cong giéng nhau dwoc xép
thanh m&t con dwdng gip ghénh”, Ichiro quan sat,
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“Con dwong gap ghénh nay c6 1€ 1a mot dwong cong dac biét gi do”.
Jai dé xuat. Liéu banh xe hinh vudng cia xe dap ba banh nay c6 di
chuyén duoc trén nhitng dwong cong khac khong nhi?”.

Mot ngudi hwdng dan vién tén 1a Hiro tinh c& nghe thiy bon tré noéi
va cd ging gidi thich cho chuing.

"Duong cong phdi théa min mot s diéu kién thi banh xe hinh
vudng méi 1an tron tru dwoc trén nd. PO dai cda mdi cung cua
dwong cong phdi bing dd dai canh ctia banh xe. Khi banh xe lin di,
canh ctia banh xe ludn ludn ti€p xic v&i dwdong cong, va tdm clda
banh xe phdi di chuyén theo m6t dwong nam ngang".

/E? MMMM\

Hiro dan bon tré dén chd man hinh mdy tinh, noi ma ching thdy
mo&t hinh vudng chuyén dong trén mot con dudng cong.
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“Nén dwong bao gom cac khuc dueng vong' 16n ngwoc dat ndi tiép
nhau”, Hiro noi.

“PDwong vong la gi a?” Ichiro hoi.

“Khi mot s¢i ddy dwoc treo 16ng, véi hai diu gan vao hai diém co
dinh nao d¢, thi n6 vong xudng thanh hinh m6t dwdng goi la duwong
vong”.

Trén man hinh mady tinh ching nhin thdy nhitng da giac khac
chuyén dong trén nhitng con dwdng tao béi cac khiic duwdng vong.

“Nhin kia, ngii gidc va luc gidc cting lam dwoc”, Ichiro chi ra.

) AN ANAED ARG R

“Nhwng cac khiic dwdirng vong tré nén phang hon”, Jai nhin thdy.

“Pa giac déu nhiéu canh hon thi c¢6 chuyén déng dwoc khong a?”,
Ichiro hoi.
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“Duoc em a, nhung khi sd canh ting 1én, da gidc déu sé dan dan tré
thanh tron hon, va cac khiic dwdng vong cling din tré nén thang ra”,
Hiro gidi thich.

Jai &m thadm ghi nhdn kién thirc rdng khi s§ canh cia da gidc déu

tang dan 1én thi hinh dang cia da giac dan tién dén hinh tron.

“Anh ¢0 mot cdu hoi cho cac em suy nghi day”, Hiro bado.
“Tai sao khong lam nhw vy dwoc véi cac tam giac déu? Hay thir tim
raly do?”.

"C6 phdi b&i vi n6 khdng thé lan duoc tron tru trén duwdng vong gip
khuc?". Jai dwoc khoi goi tri tO mo, cdu dinh sé suy nghi thit cin
than sau do, bai toan nay ciu di ghi nhd lai roi.

Kino quay tré lai sau khi dap chiéc xe dap ba bdnh, vd vai Ichiro:
"Pap xe nay vui lim! Nhwng ciing phdi hoi ging strc m&i dap dwoc”.

Trén moét tAm ap phich 1a mdt clothoid, mdt dwomg cong khac ma
ching chwa tirng nhin thiy.

Phan gidi thich vé chuyén dong clia xe rd bot thu hut sw chi y cia
Ichiro. Con Kino thi chot nhé t&i tau lwon siéu t6c Eejanaika? ma
bon chung da duoc di & cong vién tiéu khién Fuji-Q Highlands.

“Nhitng vong lwon cia tau siéu toc Eejanaika la vong clothoid hay 1a
vong tron nhi?”, Kino hoi hai cdu ban.

“T¢ nghi la vong clothoid”, Ichiro dap.
“Tai sao vong clothoid lai an toan hon vay nhi?”, Jai hoi.

Hiro c¢6 ging gidi thich: “Piéu nay lién quan dén vit ly. P6 1a sw
twong tac gitra van tdc, gia tdc hwoéng tim, trong luc va dd cao cla
dinh”.

Vi vat 1y van cdn ndm ngodi pham vi hi€u biét cta cidc ciu bé nén
chung chuyén sang xem nhirng thi khac.
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CLOTHOID 13 mdt dwdng xodn ddi c6 do cong ting din 1én tai mot
diém chay trén duwdng nay vé mot phia nao dé tinh tir tam.

Mot cung clia dwong clothoid 1a mdt dwdng ndi tron nhit gitra mot
dwdng thing va mot duwdng tron. Do dg, nd 12 mot loai hinh dang 1y
twdng cho viéc thiét k& cic dwong cao tdc va dwong sat. Cic cung
clothoid ciing dwoc st dung trong thiét ké chuyén dong cta xe rd
bot.

Tau lwon siéu téc ngay nay ciing sit dung nhitng vong clothoid thay
cho nhitng vong tron trong thiét ké trwée kia. V&i vong tron, tau
chuyén ddng chim lai tai dinh, vi thé€ cin van toc khi vao 16n hon dé
chay dwoc qua dinh. Piéu nay lam cho tau chay qua nhanh & khiic
cudi clia vong. Mot vong clothoid v&i bdn kinh nhé hon tai dinh va
l6m hon tai day sé gidi quyét dwoc van dé do.
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Chuong 4 Can phong day tam giac vudéng
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Co6 nhimg nguwdi dang x€p hang phia trieéc mot trong cac can phong.
Tdm bién & cira phong doé ghi:

PHONG PYTHAGORAS
"Pythagoras la cdi gi?”, Kino hoi.
“Khoéng phdi la cdi gi, ma la nguwdi nao”, Ichiro phdn déi.

“Ong 4y 12 mot nha todn hoc ngwdi Hy Lap, tir thoi xwa rodi”, Jai gidi
thich rd hon.

“Ong dy co 1é ridt quan trong nén md&i c6 modt phong riéng dé tén
dng”, Kino tram ngiam.
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Khi dirng ch¢ x€p hang, chung cé thé nhin thiy phia bén trong cian
phong. N6 ngdp tran cdc mau sic. Nhitng birc trorng mau sang lam
ndi bt san nha mau trang nga.

“Nhin san nha kia, n6 dwoc 1at béi nhirng hinh tam giac”, Ichiro quan
sat.

“La nhimg tam gidc vudng can”, Jai noi.

Khi bon tré buéc vao, ching nhin thiy mot birc phdc hoa chin dung
Pythagoras chiém mot vi tri ndi bit trén twong.

“Tdt cd déu Ia con s6 cd nghia 1a gi nhi?”, Kino thac mic.

Mot ngwdi hwdng dan, 1a chi Miho, dd nghe thay va di dén gin bon
tré.

"Pythagoras tin rang tit cd moi thir trong vii tru ndy déu gin lién v&i
ciac con sd. Vi thé 6ng 4y va cdc hoc tro nghi rang ho cé thé khdm
pha bi mit cta vii tru bang viéc hoc cdc tinh chat cida nhirng con s§".
MOt bén clda cdn phong ¢6 mdt vai dung cu xoay. Nhiéu em nhé dang
vay xung quanh chung. Kino
lach minh di 1én phia trwéec.
Ichiro va Jai thi rut re, tir tw
nhich 1én timg chut mot.

Dung cu diu tién c6 mot tam
giac vudng & giira va trén moi
canh cia no la modt hinh vuong.

Pythagoras la mo6t trong nhirng
nha tu twdng c6 dnh hwdng
Ién nhat & thé ki thi 6 trwdce
Cong nguyén. Ong da thanh lap ) . .
mdt ngdi treong & Crotona, "Tat cé déu la con so"
mién Nam nuéc Y, noi cic hoc Puth

tro ctia 6ng dwoc hoc ly thuyét A
s8, hinh hoc, am nhac va thién (c. 580-500 B.C)
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van., Quyén 7, 8 va 9 trong 13 quyén thudc bd sach “Co sd” cla
Euclid la vé 1y thuyét so ctia Pythagoras.

Khi dung cu nay quay, dung dich nwéc mau xanh chuyén tir hai hinh
vudng nhod sang hinh vudng 1&6n nhat.

Khi hinh vuéng 16n nhit dwoc d6 didy dung dich, thi hinh vuéng nho
va trung hoan toan rong. Mot bién hiéu trén do ghi:

PINH LY PYTHAGORAS

x2 4 y2 = 72
“Phwong trinh do6 c6 lién quan gi dén tam gidc va cac hinh vudng
vay?”, Kino hoi.

Ichiro trdm tw suy nghi mot lic. Cudi cung ciu dy nodi: “z 1a do dai
canh huyén ctia tam gidc vudng, con x va y la do dai hai canh géc
vubng”,

“z% 1a dién tich cta hinh vudng ndm trén canh huyén, con x? va y*

14 dién tich cdc hinh vudng ndm trén hai canh goc vudng”. Jai tiép
ndi. “Tém lai, phwong trinh nay néi rang téng binh phwong cic canh
g6c vudng bang binh phwong canh huyén. Vi du, néu do6 dai cic canh
la

x=3y=4z=5thi 94+16 = 25

“Dé 1a ly do tai sao dung dich 1ap diy hinh vudng 1é6m nhit khi dwoc
trit hét ra tir hai hinh vuéng kia”, Ichiro néi thém.
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“Thi ra la nhw vy, minh hiéu ro6i”, Kino dap.

“Dinh ly Pythagoras néi rang diéu nay dung cho moi hinh tam gidc
vudng”, Miho ndi v&i cdc em.

Jai ghi nhdm trong ddu rang khi vé nha ciu sé lam nhiéu tam gidc
vudng khac nhau dé kiém dinh lai cong thirc nay. Ichiro thi quan tim
hon dén thiét k€ lam cho dung cu quay dwoc va dung dich chdy ra
vao cac hinh vu6ng nhw thé€ nao. Cdu bé dirng ngam nhin dung cu
mot hdi ldu. Con Kino di di xem chd khdc.

O’ dung cu thit hai, hién twong twong tu ciing xay ra, chi cé diéu thay
vi chét 16ng thi c6 cic miéng nhwa mau di chuyén tlr hai hinh vuéng
nhé sang ldp diy sang hinh vudng 1ém,

“Lam thé&€ nao ma hinh vuéng c6 thé chia thanh cic mdnh nhé nhuw
vay duoc a?”, Jai hoi.

Miho chi cho ching mdt tdm ap phich khac, gidi thich phwong phap
phan chia.
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“Co mot cdu chuyén ndi rang Pythagoras da 1dy y twdng tir viéc quan
sat cdc lat gach trén san cia mot ngdi chuia. Mau 14t gach trong gidng
nhuwr san ching ta dang dirng & diy. Cic em c6 thé tim thdy DPinh ly
Pythagoras gitra nhirng gach lat khong?”.

Cac cdu bé cham chi nhin, va ching da nhin thiy “ba hoa van hinh
vudng dwoc dit trén ba canh ctia tam gidc vudng” nbi 1én. Ichiro
dung tay vach nét chiing theo ddu hoa van trén san nha.

“Ne, & gbc phong tiép theo, hinh vudng khéng con dwoc dat trén cac
canh cua tam gidc vuong nira”, Kino da phdt hién ra va ndéi voi hai
ban.

Khi hai cdu bé dén xem cho Kino vira chi, va thdy trén canh cta
nhitng tam gidc vudng c6 dat nira hinh tron, hinh ngii giac, va tham
chi ca hinh con voil!

Miho gidi thich cho ciac em: “Pinh ly Pythagoras c6 thé duwoc md
rong ra cho cac hinh khdc, khong nhit thiét phdi la hinh vudng. Du
ta dit bdt ky nhitng hinh déng dang nao khép 1én ba canh ctia mo6t
tam gidc vudng, thi dién tich cda ching van lién quan vdi nhau: Dién
tich cda hinh nhé cong v&i dién tich cda hinh trung bang dién tich
cta hinh 16m”.

“Tai sao lai nhw vy a?”, Jai muon biét.
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Miho din ba em dén chd tdm bang den va bat dau gidi thich.

“Cac em di bao gi¢r thiy cach mot cdi may photocopy in mo6t hinh
dwoc thu nhé lai chwa?”, chi y ndi.

“Gid str chi c6 mdt vai hinh v&i dién tich A va chi mu6n cdi may
photocopy in hinh nhé di 20%7”, chi 4y viét 1én bang.
“Hinh dwoc in s€ dong dang véi hinh géc, nhung theo ty 1€ t = 0,8,

va dién tich cia né bang t*4 = (0,8)?4”, chi 4y tiép tuc. “Néu chi
mudén phong to hinh ra thi cling twong tw nhw vay”.

Area = 2'A Area = x*A

Area = y'A

Chi 4y viét 1én bang va tiép tuc noi.
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“Nh¢& phéng to, thu nhé, ta dwoc cac hinh déng dang va dd dai mot
canh twrong tng cla cac hinh lan lwotla x, y va z, duwoc dat trén ba
canh cda tam giac vuéng”, chi 4y néi. Theo dinh ly Pythagoras, ta co:

2 4+ yz — g2
Vi thé;
x?A+y?A=(x*+y)A =z°4

“Vé&i cong thirc ndy, hinh dang tly v nhw thé nao ciling dwoc, mién 1a
ba hinh déng dang v&i nhau theo ti 18 ba canh cda tam gidc vudng,
téng dién tich cda hinh nho va trung bang sé dién tich hinh 16n,” Jai
dién t3 lai m&t cdch ngdn gon.

“Dung roi dé”, Miho ndi.

%

o

Tiép theo, cdc cdu bé nhin thiy mo hinh bang gb khdc. C6 hai 6 to dd
choi, mdt cdi di chuyén tir trén xudng mot con dbc, va cai khac thi
chay tir trén xuéng mot doan dwong xodn 6¢ quanh co nam bén
trong mot hinh tru.

“Do la cai gi vay?”, Kino hoi.
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M6 hinh nay chi cho cdc em biét cich dé do dd dai cia mdt dwomg
xoan 6¢,” Miho gidi thich. “Hay nhin hai cdi 6 t6 & trén dinh ctia con
déc, va dinh cia dwdng xodn 6c. Ching bat diu cung lic, chay xudng
cung téc dd. Vi cac bd banh rang chuyén ddng dong thoi, nén cic xe
c6 thé xudng doan doc c6 cung khodng cach trong cuing mdt khodng
th&i gian”.

“Ching xudng dén phia dwéi cung lic. Thé c6 nghia 1a dd dai duwong
x0dn §c bang d6 dai con ddc”, Ichiro két luln.

“Pung roi”, Miho tdn thanh.

Ichiro quan sat cdn thin sw chuyén dong cda cac b banh rang lam
cho nhirng chiéc 6 t6 di 1én di xubng.

“Nhung sao chung lai & ddy, trong phong ctia Pythagoras, ching cé
lién quan gi dén Pythagoras viy?”, Kino thic mic.

“Trudrc hét, cdc em hinh dung 1a cai mat hinh tru chivra dwdng xoan
6c¢ dwoc trdi thang ra”. Miho noi.

“Goi dwong cao hinh tru la h, ban kinh madt tru la r. By gi¢ gid su
dwdng xodn dc vong quanh hinh tru n lan, trong m6 hinh thi n = 4",
chi 4y tié€p tuc ndi, va vé 1én mdot cai bang.

“Dd rong ctia modi phin dwoc trdi thing ra 1a chu vi hinh tron cta
mat tru”.
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“Néu ching ta x€p cdc khic duwdong xodn 6c di dwoc udn thang ra
thanh mot dwdmng chéo thi sé thidy do dai cia dwdong dwdng xoan dc
cling la do dai dwong chéo ctia mot hinh tam gidc vudng c6 chiéu cao
la hvacanh dayla 2@ nr”.

P
!

“Em hiéu roi!”. Jai reo 1&n, “Sau do, tir dinh ly Pythagoras, ta tim ra
dd dai dwong chéo cta hinh tam gidc nay bang

J (nr2m)? + h?
“Dung r6i”, Miho Khen ngoi sw nhanh tri dwa ra 1o gidi thich cia Jai.

Nhuwng Ichiro va Kino khong ngac nhién 1im, vi Jai lu6n hiéu moi thir
nhanh va t6ét hon ching.
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Chuong 5 Toan hoc trong am nhac

Khi dang & trong phong Pythagoras, bon tré nghe thiy tiéng nhac
phdt ra tir mdt noi nao didy. Ching quay vé hwdng cé tiéng nhac, va

nhin thiy mét bién hiéu:

LOI NAY DAN PEN PHONG AM NHAC

Theo hwéng mili tén, ching nhin thdy mot cdi ciu thang xodn 8¢ ky
la. Mdi bac thang déu cd dd dai khdc nhau, va mdt s bac thang dwoc
phd thdm. Mot anh hwéng din tén 13 Yasu chi cho bon ching di
xudng ciu thang lin lwot tirng ngwdi mot. Nhw thwong 1€, Kino di
trieére. Khi cdu buée 18n mdt bic clda ciu thang thi mot tiéng nhac
cit 1én. Khi Kino chay xudng ciu thang thi mot giai diéu ngin vang.

Ichiro va Jai theo sau, nhung ching t6 mo muon biét diéu gi xdy ra
néu Ichiro di ding trudc con Jai di dang sau cich nhau mdy bic.
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Ching hoi Yasu rang c6 thé 1am nhw vy dwoc khong va anh 4y dong
y. Chuing tir tir budrc xudng va nghe thay nhirng not nhac quyén vao
v&i nhau. Chiéc cidu thang Am nhac cao hai ting nha va khi xuéng
dén chan ciau thang la xudng dén ting ham cida toa nha.

O’ chin cdu thang c6 hai tdm ap phich, m6t tdm ndi vé ciu thang con
tAm kia thi vé 4m nhac va toan hoc.

Cdu thang @m nhac
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Pan mdc cim 1a mot loai dung cu 4m nhac 1am bang cdc thanh gb
cirng v&i dd dai ting din dit trén mot cdi khung. Moi thanh go cho
mot not nhac khdc nhau &ng véi do dai cda nd. Pan mdc cim duoc
choi bang hai cay vo.

Ciu thang 4m nhac cda ching t6i cling dwoc 1am theo nguyén tic
cda dan mdc cim. C4c bic thang duoc lam bang gd arng co dd dai
khac nhau d€ vang 1én cic n6t nhac khac nhau theo ni¥a cung mot.
Khi di xudng ciu thang, ban nghe dwoc mot giai diéu don gidn.

Pythagoras did biét dén mdi lién hé giita dd dai va 4m diéu. Ong da
quan sdt nhiéu dm thanh cit 1én tir nhitng soi diy cé do dai khdc
nhau, véi dd cing khdc nhau. Ong sdng ché ra mot cdy dan mot day,
con goi la monochord. Loai nhac cu nay tao ra cac nodt nhac khac
nhau khi dn diy dan & nhirng do dai nhit dinh va gdy dan.
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“Am nhac la thit vui ma trf 6c con ngwoi trdi nghiém khi dém ma
khéng biét rang minh dang dém”.

Gottfried Leibniz (1646-1716)

Leibniz va Issac Newton déu dwoc ghi nhin 1a di phdat minh ra phép
tinh vi tich phan. Leibniz con c6 nhiéu déng gép quan trong trong
cdc linh vuwrc khdc ngoai todn hoc. Ong ciing 14 mdt nha ngoai giao,
nha st hoc, nha triét hoc, vv... Ong thudng dwoc goi 1a “nha bdc hoc
toan ndng cudi ciing”.

Mot bén cin phong dit mot cdy dan piano. Ngudi hwdng dan tén 1a
Chie vira choi mot doan nhac trén dan piano vira gidi thich méi lién
hé gitra cac n6t.
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“Bay gid chi sé choi m6t vai hop Am va cac em néi cho chi biét xem
ching nghe c6 dé chiu hay khéng, néu c6 thi vo tay nhé”, chi dy ndi.
Chie ddnh d6-ré-mi. T4t cd bon tré vo tay.

Chi 4y choi tiép mot loat hop 4m. Chiing v tay Ian nira khi chi choi

hop 4m do6-fa-sol va si-ré-sol, chuyén tir quing tam th® nhit sang
quang tam th hai.

bk

Chung ta hdy th dat cac nodt nhac theo thir tw quanh md&t vong
tron”, Chie noi va din moi ngwdi dén chd mot biéu do. “Bay gio, hinh
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dung la ching ta choi lai nhitng hop 4m vira roi trén ban phim hinh
tron nay. Cac em hay cho chi biét khodng cach gitra ba nét trong hop
Am theo chiéu kim dong ho la bao nhiéu. Vi du nhw khodng cach
gitra ndt dd va ndt dd thang la 1, gitra do va ré la 27, Chie gidi thich.
Kino lién noi:

“Hop am do6-mi-sol c6 khodng cach giira cic ndtla 4-3-57.

“V&i hop am ré-fa-la la 3-4-5”, moét cdu bé khac nai.

“V&i si-ré-sol 1a 3-5-4”, lai mot ban khdc néi.

“Ba s6 d6 goi ¥y cho cac em nhé ra diéu gi khong?”, Chie hai.

Jai hang hai suy nghi roi dot nhién thét 1én:

“B0 ba nay la dd dai ba canh cua mdt tam gidc vubng”.

—

“Pung roi, boé ba nao & diy cling la do dai ba canh ctia mdt tam giac
vudng”, Chie ndi va mang ra tam gidc vudng c6 dd dai ba canh la 3-4-
5.
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3-5-4 3-4-5

“Piéu db c6 nghia la hop 4m va dinh ly Pythagoras c¢6 mo6i lién quan
v&i nhau?”, Kino néi to, rat ngac nhién vé moi quan hé ky la nay.

“Em ndéi dung”, Chie tra loi.

“Néu chung ta choi mot hop 4m cb kKhodng cdch 4-3-5 nhwng bat
diu tir do” thi s& ra sao?”, Ichiro van con hoai nghi.

“Em hay choi thit di!”, Chie dan bon tré dén chd cdy dan piano.

Kino choi hop 4m do®-fa-sol® trén dan piano. Bon tré vo tay. Roi
ching dirng x€p hang trwdc ciy dan piano dé dwoc thi choi véi cdc
hop am khac.
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“Pung roi dung roi, thém mot hop dm nira”, Chie noi. “Hop dm 4-3-5
va 3-5-4 thi 4m thanh rit lac quan twoi sang, ngwoc lai, hop 4m 3-4-
5 thicé véubuodn.”

Céc cdu bé di dén chd c6 chiéc dan chudng khéng 19 hinh tron, g cdc
hop 4m 4-3-5 va 3-4-5, cd vui twoi va sau buodn, dé kiém nghiém lai
diéu chi Chie da ndi.
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Chuong 6 Toan hoc trong Pachinko

Phia bén ngoai phong 4m nhac la mdt phong trung bay mé& gébm rat
nhiéu trang thiét bi va mo hinh giy td0 mo.
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Trén san nha c6 mot dd vat 16n dwoc lam bang go, ddy cda nd gidng
hinh cai no6i lac lw. Mot tdim van phi 1én trén, gitra tdm c6 cic ciy
dinh dwoc déong mdt cach thir tw. Phia trén cta phin dinh 1a mot
khoang c6 viach ngan chia rit nhiéu hon bi nhwa. Phia dwéi cac ciy
dinh 1a nhiéu ngan doc xudng.

Cac ciu bé khdng biét diy la cai gi. Chung lai gin, quy xuéng d€ quan
sat ki hon. Cic ciy dinh dwoc x€p ciach déu nhau trén nhitrng hang
ngang. Néu goi cac hang dinh theo thir tw tlr trén xuéng la hang thi
nhit, hang thw hai, v.v..,, thi cdc hang th nhit, th ba, thtr nam, v.v.
x€p gibng hét nhau, con cac hang thir hai, thit tw, v.v... x€p 1éch di so
v&i hang thir nhdt mot khodng ding bang mot nira khodng céch giira
hai dinh lién tiép.

“Trong no giong pachinko® nhi”, Kino binh luin.
Mot hwdng dan vién tén 13 Norio buéc lai gan bon tré.

“D€ cho phin khoang chita ciac hon bi dwoc ning cao hon, cac em
hiy nghiéng dung cu nay”. Anh 4y huéng dan.

Ichiro va Jai nghiéng dung cu.

“Bay gior hdy m& ctra kKhoang dé cic hon bi roi xuéng”. Norio néi
tiép.

Kino lam theo hwdng dan cda anh Norio, va bon ching nhin cdc hon
biroi xudng dwdi.
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O’ phia dwdi, cdc hon bi ddn lai thanh hinh tréng gidng nhw ngon nui.
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Kino nghiéng dung cu theo chiéu ngwoc lai cho cac hon bi tré vé vi
tri ban dau. Bi kich thich to mo, cac ciu bé lam lai mot 1dn nira.

20
1

“Van gidng nhw hinh ban dau nhi”. Ichiro noi.
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“Hinh nay dwoc goi la hinh phdn phdi chudn”. Norio chi cho cic ciu
bé. Ching lam lai thém ba ldn nita, 1an nao cling ra cung két qua.

Trong ba ldn cudi nay, Jai dirng quan sat rdt k§ cac vién bi. Khi mét
vién bi roi xuéng mot cai dinh thi xdc sudt d€ né roi ti€p sang phia
bén trai hay phia bén phadi cua dinh la nhw nhau.

“Tai sao cac vién bi ludn roi nhw vay?”. Cd Kino va Ichiro déu muén
biét.

“Cé phdi diéu nay lién quan dén suw sip x&p cda cdc nhirng dinh

khdong a?”. Jai hoi anh Norio.

“Pung roi, ching c6 lién quan v&i nhau”. Norio cdm thiy bon tré rit
hdo hirc mudn tim hiéu. Anh dan ching dén mot cdi bdng va c6 gang
gidi thich v&i mot biéu do.

/\.

/\/\
S ¢

NN N
T8 9 40

“MOt vién bi tir ctira Khoang roi thang xudng dinh chinh gitra. Khi né
dung ciy dinh, n6 c6 thé roi sang bén trdi hodc bén phai véi xac suit
nhw nhau. Ta c6 thé ndi xac suit phan theo ty 1€ 1:1. Khi roi xuodng,
né sé dung ti€p phdi mot trong hai cdy dinh & hang hai. Do dé xdc
sudt roi bén trai, chinh gitra, bén phdi cda hai ciy dinh & hang hai la
Lz2#l5

“Mot cach khac d€ xem xét van dé la dém so dwdng bi roi. Co mdt
dudng bi roi dung dinh 2, va mdt dudng bi khdc roi dung dinh 3. ¢
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hang thidp hon thi cé mdt dwong bi roi dung dinh 4, hai dwdng bi roi
dung dinh 5, va mét dwong bi roi dung dinh 6. Néu chuing ta tiép tuc,
thi sé c6 mot dwong bi roi dung dinh 7, ba dwdng bi roi dung dinh 8,
ba dwdng bi roi dung dinh 9 va modt dwomg bi roi dung dinh 10. Néu
ching ta tiép tuc v&i cac hang dinh thdp hon, s6 dwong bi roi sé tang
lén xung quanh vung gitra, do dé c6 nhiéu khad nang dé bi roi xuéng
khoang gitra hon”.

Anh dy tiép tuc viét 1én bang.

“Bay gidr, n€u anh viét s6 duwong bi roi theo cach nay, cic em sé thiy
gi?”. Norio hoi cdc cdu bé.

“Nhitng con sd duoc viét theo hinh tam gidc, tréng quen quen. Nay
cic ciu, ching minh nhin thdy né & dau roi nhi?”. Kino ¢ gang nhé
lai.

“Po 1a tam gidc Pascal”. Ichiro tra 1oi.

“Cac em s& ngac nhién khi thdy rang moi thi¥ trong Todn hoc déu cé
lién quan dén nhau phdi khéng. Tam giac Pascal con xudt hién & rit
nhiéu noi khac nira”. Norio ndi.
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Chuwong 7 May UCLN - BCNN

“Nhin nay,” Ichiro goi hai cdu ban. “Cdi mdy nay sé tu dong tinh wéc
chung lén nhit ('CLN) va bdi chung nhé nhit (BCNN) ne”.
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Bon tré da dwoc hoc wéc chung 1én nhit va boi chung nhé nhat &
tredng roi, cho nén rat thich tha véi cai may nay.

“Nhwng & day c6 ghi chi danh cho cdc so ¢6 cdc thira s6 nguyén t6 1a
2,3 va 5 thdi”, Ichiro noi thém va chivao bdng chuy trén ban.

“Dwoc thdi”, Kino ndi. “Chiing ta phdi lam gi bay gio?”.
Chung doc hwéng dan.
1) Chon 2 s6, sau do6 phin tich dwéi dang tich cac thira s nguyén té.
Chung chon
a=90=2X3X3X5
va
b=24=2X2X2X3

2) Trén ban 1a nhitng qud bdng dwoc danh s8 2, 3, va 5. V&i moi sé,
chon nhitrng bong dai dién cho cdc thira s6 ciia né.

3) Pit nhitng qua bdéng dai dién cho sd thir nhit trong mot cdi phéu,
va nhitng qud bong cho s6 thir hai trong cdi phéu con lai.

4) Chung lam theo hwéng din. Chiing nhin thiy nhirng trdi bong roi
xudng nhitng khoang ndi lién v&i nhimg cdi phéu. Khi nhirng trdi
béng da duoc giir yén, cac khoang di chuyén dé dat dén trang thai
cin bang. Liy cdc qud bong & nhirng khoang trén cao va nhin ching
v&i nhau, ta dwgc UCLN. Lam twong tw v&i cdc qud bong & nhimg
khoang thap hon, ta dwoc BCNN.

Theo chi din cia mdy, ching tim duoc:

UCLN =2X3=6

BCNN =2 X2x2x3Xx3X5=360

Ching biét rang cdc két qua nay dung, nhung Ichiro rit to mo mudn
biét cdi mdy da 1am nhuw thé ndo. Ciu bé tién lai gin mot hwéng dan
vién tén 1a Minoru. Anh Minoru rat san long gidi thich.
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“Khi em dit cic qud bong vao trong phéu, thi diu tién chiing dwoc
phan loai theo kich ¢&. Nhitng qud béng 2, 3, 5 ldn lwot 1a nhitng qua
bdéng nho, vira va to. Bén dwdi mdi phéu 1a ba 10 khoang nho, vira, to,
va kich thwéc cia chung phu hop véi kich thwdc cia nhirng qud
bdng.

Nhirng cdi 16 nay dwoc sap x€p theo kich thwéc ting din, vi thé khi
nhirng qud bdéng di qua, chi nhitng béng nhé md&i roi xudng 16
khoang nhé, béng vira va to ciing roi twong tw nhw viy. Tiép theo, tir
cung mdt phéu, nhitng béng cd cung kich c& sé roi xuéng cing mot
khoang. Vi du, bay gi&> em Kkiém tra truedng hop b =24 =2 X 2 X
2 X 3, ba qud bong s0 2 sé roi xudng cung mdt khoang, qua béng sb
3 thi roi xudng khoang khac. Cac qud béong dwoc danh clung s tir hai
bén phéu khdc nhau thi dwoc dwa vao hai khoang ndm canh nhau. Vi
du, & day co6 hai khoang canh nhau, mo6t khoang chira mdt qua bong
s® 2 img v&i sO thira sO nguyén td 2 clia a, Khoang kia chwa ba qua
béng s6 2 trng véi so thira sd nguyén td 2 cda b. Hai khoang nay
dwoc n6i vao nhau nhw 1a hai bén ciia mdt cdi bip bénh. Khoang nao
nhiéu béng hon thi triu xuéng dwéi con khoang nao it bong hon thi
chéch 1én trén”.

“A ra viy! Nhuw thé, nhirng khoang trén cao s& chira nhan t chung
ctia hai s0 va khi nhin ching lai v&i nhau ta dwoc WCLN”. Ichiro két
luan, va vui mirng vi hiéu dwoc 1o gidi thich cda Minoru. Ciu tiép
tuc:

“Va & nhitng khoang thdp hon cd s8 16n hon ctia moi loai thira sd
nguyén to trong cac so. Nhan chung lai v&i nhau ta dwoc BCNN”,

“Cdi may nay lam cdng viéc tinh toan U'CLN va BCNN cho chuing ta”,
Kino néi. “Ching ta nén c6 nhirng cai may nhw thé nay trong giv hoc
todn!”.

Jai mudn tim hiéu sdu hon: “Né&u chiing ta chon hai s8 c6 s6 thira so
nguyén td ciing mot loai 1a bang nhau thi sao?”.

“U nhi”, Ichiro hwdng irng cau hoi. “Gia sir ching ta chon

a=90=2X3X3X5
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va
b=60=2Xx2X3X5
Hai s6 nay co6 cing so thira s6 nguyén td 5”.

"Cdc em bin khodn vi khi d6 hai bén bip bénh biang nhau phdi
khong?". Minoru tra 1&i. "Thwc ra 1a ¢6 mot bén duwoc lam nhe hon
bén kia chut x{u, d€ khi hai bén cé cling lwong béng thi van ¢ mot
bén chéch xudng va mot bén chéch 1én. Vi s chénh 1éch d6 nhé thoi
nén khong lam dnh hwéng dén trieong hop ma sé bong & hai bén
khdac nhau”.

Qua thit, trong truedng hop a = 90, b = 60, c6 mdt bong sb 5 roi vao
mo&t Khoang mau hong, va mot boéng s6 5 roi vao mdt Khoang mau
xanh, nhung ma khoang xanh thdp hon khoang hong mot chit.

Vi thé
UCLN =2 X3 X5 =30
BCNN =2Xx2Xx3X3Xx5=180
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Ichiro rat 4n twong v&i cdi mdy nay. Trong khi dang nhin cdc qua
bdng bong di vao cac khoang, dot nhién Ichiro noi:

“Bay gitr t& da hiéu dwoc y nghia clia cong thirc
a X b = WCLN X BCNN

ma chung ta dd hoc & trén 1op”.

“Vi sao lai thé&?”, Kino hoi.

“Pay ne, tit cd bong ching ta dit vao cdc phéu, hoic 1a ndm trong
U'CLN hoac la trong BCNN, khi nhan UCLN va BCNN v¢&i nhau, ta sé
nhan dwoc tich cia hai s6 d6”, Ichiro gidi thich.

Minoru rat vui vi cdi mdy di gitp cho cdc ciu bé hiéu dwoc bai hoc.

Chuing ndi 1&i cdm on anh Minoru, va nhin xung quanh dé€ tim diém
dén tiép theo.
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Chuwong 8 Baumkuchen, spaghetti va dwa hau

Co6 rat nhiéu do vat trung bay trong phong. Mot cdi ban dwoc ghi:
DIEN TICH CUA HINH TRON

Trén d6 1a mot vat trong giong nhw chiéc banh hinh tron dwoc tao
thanh tir cac 1&p vong tron.

“Baumkuchen”!, Kino noai.

Thwc ra thi m6 hinh hinh tron nay dwoc lam tir nhiéu dai bang dan
velcro.
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Mot chi hwéng dan vién tén 1a Kyoko tién dén gin bon tré va hoi:
“Cac em biét tim dién tich cia mdt hinh tron khéng?”.

“Khdng a”, ching tra 1oi.
“Phan nay ching em chwa dwoc hoc & trén 16p”. Kino gidi thich.
“Thé con dién tich hinh tam gidc thi sao?”.

“Chung em vira m&i hoc thoi a”. Ichiro nghe lo dang, nhung van noi
ra mot cdch troi chay.

1 r ="
> X day X chiéu cao

“Pung vay”, Kyoko noéi. "Co6 mot chién lwoc tét, d6 1a quy nhirng diéu
chwa biét vé nhitng diéu da biét".

“Bay gir ching ta sé bién hinh tron thanh hinh tam gidc”. Kyoko ndi.
Chi 4y cit baumkuchen doc theo mot ban kinh, va trdi thing ra
thanh mot hinh tréng giéng nhw hinh tam gidc.

“Dién tich cda hinh tron chinh la dién tich hinh tam giac nay”.
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“Canh ddy cida tam gidc ndy bang bao nhiéu?”, Kyoko hoi.

“Pdy la chu vi ctia hinh tron. Nhung ma bon em cling chwa dwoc hoc
cdng thirc tinh nd”. Jai trd 1oi.

“Chi sé& chi cho cidc em”. Kyoto noi va bat ddu gidng gidi. “Chu vi ctia
mot hinh tron ban kinh r 13 27 r, trong dé m la mot sd dac biét c6
gia tri xdp xi 3,14”.
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Ichiro th tinh: “Dwiéng cao cua tam gidc la bdn kinh cia dwdng
tron, va canh day la 2m r, suy ra dién tich hinh tam giac la

1
5x2nr><r=nr2.

“Tuyét voi! Chi hy vong cdc em s& khong quén cdng thirc nay, vi cac
em da tw tim ra nd”. Kyoko ndi véi ba ciu bé.

Nhuwng Jai van chwa hoan toan bi thuyét phuc.

“Hinh nay tréng giéng nhuw moét tam gidc, nhung cdc canh cia né 16i
16m, dién tich cua nd c6 bi khdc di so véi dién tich hinh tam gidc
khong a?”. Ciu dy héi.

“0’ md hinh nay cdc 16p vong tron hoi day. Nhung cdc em thir hinh
dung la ching dwoc lam méng nhw nhivrng t& gidy vay”. Kyoko tra 1oi
va dan bon tré dén mot cdi bang va vé biéu do6 dé gidi thich.

mr

Hinh tron dwoc cit va mé trdi ra, cho ta mot tam gidac ABC. Nhu da
nodilic ndy, canh AC ctia tam gidc c6 dd dai 2m r.

B 1a tdm ctia dwong tron. Bay gid, cat v mé vong tron tim B, ban
kinh x (x < r), thAnh dwomg thing c6 dd dai 2z x. Khi d6, ti s6
gitta x vd v, x:y = 1: 2 14 hang s6. Tc 13 tam gidc c6 canh vy,
dwong cao x va tam gidc ABC la dong dang”. Chi ay ti€p tuc. Vi x
thay doi lién tuc tir 0 dén r, nén y cling thay d6i lién tuc theo. Do
do, khi cdc 1op vong tron mong dinh thi Khdng con canh 1&m chém,
dich dic trén AB va BC nira”.

Jai gat ddu té vé da hiéu.
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Trén mot cdi ban khdc, ¢6 mdt mé hinh gébm mdt nira hinh ciu va hai

hinh tron, dwoc quin quanh bé&i cung mét 6ng day nhwa dai. Hinh
el Y . * Y s Y x £

cau va hai hinh tron c6 cung ban kinh.

Trén ban do duoc viét:

DIEN TiCH BE MAT CUA MOT HINH CAU
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“0’ day ching ta c6 mot cdi bat va hai dia spaghetti? ne”. Kino ndi
dua.

Kyoko d6 dung dich nwéc mau xanh vao 6ng nhuwa, khi toan bo bé
mat clia ntra hinh ciu chivra diy nwéce xanh thi dirng lai. Sau dé, chi
dy m& nut cho dung dich & phin 6ng trén bé mat cia niva hinh ciu
chdy xu6ng hai hinh tron. Khi bé mat cta nira hinh ciu tré nén tréng
khong thi ciing la Iic dung dich mau xanh 14p diy vira khit hai hinh
tron.

Jai nhin thiy rang dung cu nay ciing twong tw nhw mot trong cic
dung cu minh hoa dinh ly Pythagoras. "D€ em dodn nhé". Cju xung
phong,.

"Dién tich bé mat nira hinh ciu = 2 x dién tich hinh tron”
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"Pung roi, khi ma ching cé ciing ban kinh. R6i sao nira?". Kyoko goi
md& tung budec.

“Vivay,

Dién tich bé mat hinh ciu = 2 X 2 X dién tich hinh tron

= 41 12,

O’ ban tiép theo c4 ghi:

THE TICH HINH CAU

O’ d6 c6 mau hinh ciu bing gb dwoc vé trong nhw qud dwa hu.

Ichiro nhin thdy md hinh qud dwa hiu nay c6 thé tach thanh nhiéu
hinh giéng nhw hinh nén.

“Gidng nhu cit thanh tirmg miéng cho dé in vay nhi”, Kino ndi.
Ichiro va Jai thi vira nhin vira suy nghi k¥ cang vé m6 hinh dé.

“Nghia 13 thé tich ctia qud dwa hdu bang tdng thé tich cia cdc miéng
hinh chop”.

[toankho.com] 73



“Em da hiéu roi do”, Kyoko Khuyén khich,

“Toan bd qua dwa hdu la hinh ciu, cho nén timg lat miéng dwoc xem
nhuw 13 hinh chép véi chidu cao bang bdn kinh hinh ciu”, Jai néi tiép
theo 1&i chi Kyoko. “Nhung dén day tui em cin chi giip ldn nira.
Cong thirc thé tich hinh chép tui em chwa dwoc hoca”.

"Thé tich hinh chép = %x dién tich mat day x chiéu cao”, Kyoko
gidng gidi.
Vira nghe xong, Ichiro dap:

"Trong trwdng hop nay, vi chiéu cao ctia hinh chép la r, chonén
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Thé tich hinh ciu = % X (tdng dién tich day clia cac hinh chép) x r.

Nhung tong dién tich ddy cida toan b6 cdc hinh chép chinh 1a dién
tich bé mat cda hinh ciu...”

Ichiro néi dén day thi Jai tiép tuc:

“0’ dung cu lic ndy, ching ta vira mé&i hoc cdng thitc tinh dién tich
bé mit cda hinh ciula 4n 4, 4p dung vao ta duoc:

o~ s bt s 1 4 i3
Thé tich hinh ciu ==X Anri xr = T 7

Ichiro va Jai da c6é thé tw minh rit ra dwoc cdng thirc, nén vé cung
vui surong.

Mic du Kino khoéng gép phin trong qud trinh tim ra cdng thiec,
nhung vi nghe hai ban gidi thich, nén cling hiéu dwoc cich rit ra
cdng thirc.

“Baumkuchen, spagheti, dwa hdu.. toan 1la do6 adn nén
lam minh déi bung roi, ching ta di 4n trwa th6i”, Kino dé nghi.
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Chuwong 9 May ban hang tw dong

Cac ciu bé rat déi bung nhung ching khéng muon mat nhiéu thoi
gian cho bira truwa.

“Chung ta hiy an trwa nhanh dé€ con c6 nhiéu théi gian tham quan”,
Ichiro dé nghi.

“C6 noi nao ching em c6 thé an khoéng viy anh?”, ba ciu bé héi anh
hwédng dan vién di ngang qua.

“0’ ddng kia c6 do”, anh dy chi mét noi duoc goi la:
PHONG MAY BAN HANG TU PONG

“D6i bung qua di”, “Ur, dung ro6i”, “Mau mau di an th6i”, ba ciu bé
quay lai nhin nhau roi cwoi.

Ba ciu bé di vao phong, chi nhin thay toan cdc mdy bdn hang, va dan
dan hiéu ra tai sao noi nay lai c6 tén goi nhw vay.

MOt ngudi dén sau noi véi bon tré, diu tién hidy mua dong tién cia
may ban hang tw ddng. Nhin déng tién, ba ciu bé cudi ngac nhién.
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“Pong tién nay c6é hinh dang clia hinh c¢6 d6 rong khéng dbi ne”.
Ichiro noi.

Khi cho dong tién vao may ban hang tw dong, no6 sé roi xudng dwdi
théng qua duwdomng 6ng bén trong may ma ching c6 thé nhin thay.

“Tai sao nguwoi ta lai 1am dong tién hinh dang nay nhi?”. Kino thic
mac.

“Cai do6 thi, néu ldp dit mot dwong dng c6 d6 rong khong ddi ndm
bén trong mdy, d€ gidong véi dong tién hinh tron 1a hinh c6 do rong
khong dbi thong thuwong, du hwéng lan nhw thé nao, thi né ciing sé
khong bi mic ket”. Jai gidi thich.
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Chuing nhin thiy onigiri® dwoc ban trong mot may tw dong.
“Hinh tam gidc mdp kia!”, ba cdu bé reo 1én.

Ching mua banh mi kep thit v&i dd udng, va dén chd ngdi in. P&i
dién chd ching ngoi la nhimmg tdm 4p phich treo trén twdng, moi tim
ghi mot bai todn lién quan dén do an.

Trong ltic dn trwa, ching bt diu thdo ludn vé bai todn diu tién, va
vé hinh 1én trén khin gidy.
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“Ba hinh vudng nay lam t& nhé tédi Pinh ly Pythagoras”. Khi Kino néi
vay, Ichiro dap:

“T& cling nghi gidong ciu. Chung ta thir dat ba hinh vudng c& S, M, L
1&€n ba canh cia mo0t tam gidc vudng xem cO kKhdp khdng?”

Dwra trén y trdng cla Ichiro, ba cdu bé phan tich nhw sau:
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i __lI:L; o dién tich (S+M)

| < dién tich (L),
M | vay chon L

Néu
L

£

B | thi

R s dién tich (S+M)
1 >= dién tich (L),
| vay chon S+M

M
L -

Mac du c6 nhirng bai todn khdc trén twong, nhung bon tré chon bai
toan trén tim ap phich sau.

Bai toan cat banh
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Mot cai banh ga-t6 hinh chir nhat c6 chiéu réng la 30 va chiéu dai la
45 (cm). N6 dwgc phi kem & phia trén va & bon mat xung quanh.
Hay cit banh bang cdc nhdt cit thing dirng thanh ba phin cé bé mit
hinh ti¥ gidc, sao cho ching cé thé tich bang nhau va dién tich dwoc
phti kem & ba phiin cling bang nhau.

“Cé vé 1a bai todn s& tré nén dé hon néu diu tién chiing ta chia ba
dién tich pht kem da”. Jai dé xudt. biéu nay c6 nghia la chia chu vi
hinh chir nhit thanh ba phin bidng nhau phdi khong?”.

Ba ciu bat diu tinh todn.
Po dai chuvibang 2 x 45+ 2 x 30 = 150.
Do d6 chu vi mdi phdn s&l1a 150:3 = 50.

Lidy mot dinh cta hinh chir nhit [Am di€ém bit diu A4, ching chia
hinh chir nhit thanh ba phiin AB, BC, CA mdi phin dai 50.
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“Dién tich hinh chir nhit 1a 30 X 45 = 1350. Ichiro ti€ép tuc. Ba
phin bdnh c6 thé tich bang nhau, tirc 13 ching cé dién tich bé mait
bang nhau. Viy dién tich ctia moi phan 1a 1350:3 = 450”.

“Ching ta biét rang d€ nhin dwoc phin kem nhw nhau, mdt phin
phdi chira phin chu vi tir B dén C, phdn khdc chira tir C dén A, va
phén con lai chira tir A dén B”. Kino ndi.

“Lam thé€ nao ching ta tim dwoc mdt tir gidc chira chu vi tir A dén
B?”. Ichiro hoi.

“Hai canh con lai & bén trong hinh chir nhit”. Jai ddp va dam chiéu

suy nghi. “V&i loai hinh tir gidc ndo thi dé tim dién tich nhi?”. Cau ay
noi.
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“Hinh thang ching han”. Ichiro tra 1oi.
“Vay ching ta thir tim hinh thang”. Jai noi.

Ciu vé thém vao biéu do va noéi: “Chung ta sé tim diém P sao cho
dién tich cta tw gidcla 4507,

“U, stt dung cdng thirc tinh dién tich ctia hinh thang di”. Ichiro d&
nghi. “Pay lén b, cdng véi day nhdé by, nhan véi chiéu cao h roi
chia doi:
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1
= (by + by)h = 450,
hay la:
= (30 + b;)20 = 450”.

Chung gidi phwong trinh va tim dwoc b, = 15. Ichiro diéu chinh
bén trong hinh chir nhit dé tim ding vi tri diém P.

“Chung ta c6 thé lam twong tw d€ tim dwoc hinh thang ma trén chu
vi chira phan tir B dén C”. Jai dé xudt.

Cac cau bé str dung phuong trinh %(25 + b,)25 = 450 va tim dwoc
b, = 11. Chung v€& thém vao biéu do.

Q

A

“Bay gi¢r ching ta da chia dwoc thanh ba phan, v&i lwong banh va
lwong kem bang nhau, nhung phan thir ba lai khoéng phdi 1a hinh ti
giac”. Ichiro noi véi giong ndn.

Bon tré khong biét lam thé nao dé€ gidi dwoc va dinh bé cudc, nhwng
Kino nhin thdy mot trong nhirng huwéng din vién & chd mdy bdn
hang tw dong.

“Cd 1& chiing ta nhd hwéng dan vién gitp vay”. Cau 4y ndi.
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Kino di dén chd hwdng dan vién. Anh 4y quay lai cing véi Kino, va
ho cung nhau giai bai toan.

“Anh 13 Yasu”, anh 4y noi. “Pay khong phdi 12 bai todn dé”. Anh 4y
ti€p tuc véi giong diy thién cdm, va bat diu gidi thich. “Cdc em cin
ké mot duwdrng thang tir A dén B, roi xét nhirng tam gidc cé canh ddy
c6 dinh AB c6 chiéu cao bang chiéu cao clia tam gidc APB. Nhirng
tam gidc nhw viy cling c6 cung dién tich voi AAPB”.

Anh 4y ké doan thang AB, va doan thdng DE song song v&i AB, di
qua P nhuw trén hinh vé.

“Cac em c6 thé di chuyén diém P dén bat ki vi tri nao trén doan DE,
va ludn nhin dwoc mot tam gidc c¢o cung dién tich véi AAPB, do do
cac em co6 thé thay thé AAPB b&i mdt tam gidc khdc”. Yasu tiép tuc.

“Bay gidr lam diéu twong tw vdi hinh thang khdc”. Anh 4y hwdng dan.

[chiro ké doan thdng BC, va doan thing FG song song v&i BC, di qua
Qs

“A ha, c6 di chuyén P doc theo DE, va Q doc theo FG, ma van giir
nguyén dién tich cua hai hinh tir gidc”. Jai nhan xét.

Ichiro reo to: “T¢ hiéu rdi!”, va ciu tiép tuc gidi thich.
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“Chung ta c6 thé di chuyén P va Q dén giao diém R clia DE va FG,.
Bang cach do, phin thir ba cling 1a mot t gidc.”

Bai toan khé da dwoc gidi, ba ciu bé vui mirng cwdi hét co. Yasu
cling rdt vui khi thiy nhw vay. “Cir Iam!”. Yasu khen ngoi cdc em.

“Pay la cdi ngudi ta goi la mdt bira an trua cdng viéc”. Kino noi hai
hwdrc.

Jai thi chép lai nhitng bai todn khac trén mét trong nhitng tdm ap
phich. Ciu bé dw dinh s& giai chiing khi vé nha.

Bitra dn trwa kéo dai hon bon tré nghi.

“Chung ta dén phong tiép theo thoi”. Ichiro noi.
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Calisson la mo6t loai keo Phdp c6 hinh giéng hai tam
giac déu ghép vao nhau theo moét canh chung

Hay x€p cac vién keo calisson c6 do dai canh bang 1 vao
mot hop keo hinh luc giac déu ¢6 do dai canh la 3 sao cho
kin hop keo

Chi cd ba hudng dat keo calisson khac nhau

nhung cé nhiéu cach xép keo khdac nhau, Hay tim tat ca cac
cach x&p, va quan sat xem trong moi cach thi s6 keo dugc xép
theo moi hutdng 1a bao nhiéu.
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Chuong 10 Lat cat ciia mot hinh nén

Gan nha an c6 mo6t can phong ma 16i vao thu hit sw chu y cda ba ciu
bé. C6 bdn hinh ndn ddi khdng 16 bang nhwa bao 14y nd. Khi dén gan,
chiing nhin thdy mdi hinh nén dwoc cit b&i mot mit phing, va co
thé nhin thiy ro nhitmng dudng cong tao thanh & nhitng chd giao
nhau. M6t bién bdo & trén birc twdng d6i dién ghi:
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CAC PUO'NG CONIC

Bén trong cian phong c¢6 mot tdm ap phich gidi thich vé cac duong
conic (c6-nic).

Pudng conic
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Cac dwong conic dwoc nghién ctru tlr théi ¢6 Hy Lap bdi cidc nha
hinh hoc Euclid (khodang 300 nam TCN), Archimedes (287-212
TCN), Apollonius (260-190 TCN).

Cac dudng conic dong vai tro rdt quan trong trong todn hoc va trng
dung tlr thoi ¢d Hy Lap. Johannes Kepler (1571-1630) da kham pha
ra rang cic hanh tinh quay xung quanh mit tr&i theo quy dao hinh
e-lip chtr khéng phai hinh tron nhw ngu¢i ta tin truedc do. Vao nam
1672, Sieur Casegrain da phat minh ra kinh thién vadn, st dung
nhitng tinh chit phdn chiéu cia cd gwong hyperbol va guwong
parabol, va phat minh dé da dwoc dung trong thiét ké ctia kinh thién
van Hubble. Nha thién vdn hoc ngwdi Anh Edmund Halley (1656-
1742) da st dung nhitrng hi€u biét vé quy dao hinh e-lip dé tién
dodn rang sao chdi Halley xuit hién (nhin thdy dwoc tir trdi dit)
theo chu ky 76 nam mot lan.

Ba ciu bé chwa hé biét gi vé cac dwong conic, ngoai trir dwong tron,
nhung chung rat phan khich khi nhin thiy nhitng dira tré khac
dudng nhw dang choi hay lam thi nghiém v&i nhirng md hinh kha
lon & trong phong.

biu tién ching di dén chd gidng nhw cdi ban bi-a. N6 ¢6 hinh mot
dwong cong ma bay gidr ching da biétla duwdng e-lip.

“Pay la mot tro choi bi-a ma cac em sé khéng thé thua dwoc”. Mot
hwéng dan vién tén 1a Satsu tién dén gin ching va néi.

“Anh choi né nhw thé nao a?”. Kino héi.

“MOt e-lip c6 hai diém dac biét & bén trong, goi la tiéu diém. hiy dé
mot trai bong 186n moi tiéu diém”.
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“Bay gi¢r em c6 thé cugc véi ai d6 rang néu em dung co danh vao
mot trdi béng, thi thé nao nd cling sé dap vao trdi bong kia”. Satsu
tiép tuc. “Em lam thr xem”.

Ichiro 1dy mdt cidy co danh vao mot trdi béng, va qud nhién, trdi
bdng bit ra tir bién cia duwdng e-lip, dip va vao trai bong kia.

Ti€p theo t&i lwot Kino, va sau do la Jai.

“Tai sao nd lai dap dwoc vay a?”. Cdc cau bé hoi.
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“D6 1a vi n6 ¢6 nhirng tinh chit phdn xa do hinh dang ctia né tao ra”.
Satsu vira néi vira dan cdc ciu bé dén cho mdt tam ap phich vé e-lip.
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EllipSe

Tinh chat phdn xa

“Du trdi bong tai diém F; dwoc ddnh va vao bat ki diém nao trén
bién cta elip, thi n6é déu phdn xa nguwoc vé diém F,. Nhitng duomg
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conic khac ciing ¢6 nhitng tinh chit phdn xa dac biét”, Satsu ndi tiép.
“D€ anh cho cdc em xem mo hinh minh hoa tinh chat phdn xa cia
parabol”.

Satsu dian chung dén mot cdi ban va ching thdy cdi gi ddy trong
giodng nhw mot do choi. P choi dé ban cdc qud bong tir nhiéu vi tri
khdc nhau vé phia m6t dwdng cong, duwdng ma bay gidr chiing biét 1a
parabol, va cdc qud bong déu phdn xa dén mot cdi 10 roi roi xudng &
do.

Jai dang tap trung suy nghi. “Trong tro choi bi-a, trdi bong cling ludn
phadn xa dén mot tiéu diém. Cdi 16 d6 1a mot tidu diém phdi khong a?”

Anh Satsu ngac nhién vi s nhanh nhay trong cach nhin nhin su
viéc cla Jai.

“Dung roi”, anh dy ddp, “mdt parabol c6 mot tidu diém va cdi 16 do
chinh la tai tiéu diém”.

Anh chi cho bon tré tdm dp phich vé parabol.
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Parabola

Tinh chat phan xa

“O’ nha cac em c6 ang-ten parabol cho ti vi khong?”.

[toankho.com] 96




“Co a”, bon tré cung tra 1oi.

“U7, hinh dang ctia n6 1a mit parabol (goi 1a paraboloid) va né ciing
hoat ddong theo nguyén tic nhw vdy. Ang-ten tdp trung céc tia séng
phdt hinh va phdt 4m tai tiéu diém, dé cho ti vi cd thé& bat dwoc hinh
anh va 4m thanh tot hon”.

Cac ciu bé rdt ngac nhién vi ching chwa bao gi¢ twdng twong ra
dwoc toan hoc lai c6 lién quan gi dén viéc lam ro nét hinh dnh trén
man hinh ti vi nha ching.

“Tlr dwomng parabol, lam thé nao dé tao ra mat parabol a?”, Jai héi.

“Chi cidn quay dudong parabol 180 d6 xung quanh truc cta noé thoi”,
Satsu tra 1oi.

Satsu dan chung dén noi c6 trung bay nhirng thiét bi trng dung thuc
t€ lién quan dén tinh chit phdn xa cda mat parabol. Ching nhin thiy
dng-ten parabol, 10 swdi halogen, va dén pha xe hoi.
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O’ canh d6 c6 hai ciu bé thd cing mot ldc hai qud béng tir ciing mot
dd cao xudng mot mat parabol, va nhitng qua béng va cham nhau
gan nhw tai cuing moét diém c6 dinh. Cic ciu bé quan sat thi nghiém
nay vai lan. Ching nhan ra di€ém va cham nay la tiéu diém.

“Ching ta c¢6 m6t thi nghiém ngoai tri lién quan dén mat parabol,
cac em c6 mudn xem khong?”, Satsu hai.

Ho tréo mot ciu thang ra san choi ctia Thé gidi Ky diéu. Satsu dan
chiing dén chd c6 dit mot mit parabol. Cdc cidu bé nhin xung quanh
va thdy & day ciling dwoc dan dung nhw mot trién 1am ngoai trii voi
mot s6 cac vat thé 16m duwoc trung bay.

“C6 nhiéu thir ma chung minh chwa tirng nhin thdy”, Kino thot1én.

“Chung ta c6 thé ra diy sau khi xem xong moi thit & trong nha”,
Ichiro noi.

“Néu hdm nay chung ta c6 thoi gian, con nhiéu thir & bén trong ma
ching ta ciing chwa xem diy”, Jai noi.

Satsu chi cho ching mo6t madt parabol c6 cu khoai tdy dwoc dit tai
tiéu diém. Anh 4y diéu chinh mat parabol sao cho cdc tia sang mat
troi chiéu song song véi truc cta no.

“Chd mot chut, ci khoai tay sé duoc nwdéng chin day”.
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Trong lic doi khoai tiy chin, Satsu chi cho cac cidu bé mot cai bép
ndu an bang ning lwong mit troi. Pdy cta no 1a mot mit parabol ¢
thé diéu chinh theo hwémg mat tréd, va & gilra c6 mot cai dia dé dat
am dun nwéc hoac chdo chién.

“Thit ludc mdt qud trimg xem”. Satsu noéi roi dé diy nwdc vao cii dm
va b6 mot qua tritng vao trong.

Cac cdu bé thich thu véi thi nghiém nay. Mot lic sau vo khoai tay bi
chuyén mau, va nwéc trong 4m ciling s6i 1én.

“Mang cdi nay di picnic thi rat hay”, Kino ndi.

Satsu dua bon tré ct khoai tdy nwdng va qua trirng ludc, roi dan
chung quay vé phong trung bay ciac dwdng conic.
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“Chung ta hay di sang phia bén kia di”. Satsu dan ba ciu bé dén chd
trung bay do vat ti€p theo. Chung nhin thay mot cai bat va moét cai
bdng den & giira.

“Pady la mdt phin cua ellipsoid, tic la mat hinh e-lip”,
Satsu néi. “Trén mot tiéu diém ta c6 mot bong den”.

“D€ lam gi a?”, Ichiro hoi chen vao.

“Em hiy thdi qud bong bong nay 1én va dit nd vao chd tiéu diém thir
hai xem n6 c¢6 bi nd khéng?”. Satsu ndi.

Ichiro 1am theo, Satsu bit cdng tic béng dén, mot lic sau, qua bong
béng no tung.

“Cac em co6 thé gidi thich diéu gi di xdy ra khéng?”, Satsu héi ba ban.

“Em nghi la dnh sdng tir mo6t tiéu diém phat ra, phdn chiéu xudng
phdn phia day cda mat hinh e-lip, roi hoi tu tai tiéu diém con lai ma
bong bong dwoc dat. Em nghi la strc nong cua dnh sang hdi tu da lam
cho bong bong v&”, Ichiro tra 1oi.

“100 diém danh cho ciu trd 1&i hoan hdo!”. Satsu khen ngoi Ichiro.
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“Trong bénh vién, ching ta ciing stt dung cung nguyén ly nay dé
diéu tri, pha v séi than ddy” Satsu néi.

Cac ciu bé chwa hiéu diéu Satsu ndi. “Cach thirc dwoc str dung nhuw
thé nao a?”, ching héi.

“Khi s6i hinh thanh & trong thin, nd s€ gy ra dau don va viém
nhiém cho nguwoi bénh. Trudc kia, dé diéu tri nd chi c6 mot cach 13
phdu thuit. Nhung biy gir c6 mot phwong thitc méi duoc goi 1a
ESWL, viét tit clia cum tlr extracorporeal (tir bén ngodi co thé)
shockwave (séng xung Kich) lithotripsy (nghién nat séi)”.

“0, cdi tén dai qua nhi. Anh hiy néi chidm chim lai mdt lidn nira dwoc
khdong a”, Kino noi.

“Goi 14 mdy nghién séi thidn bdng séng xung kich tir ngodi co thé”.
Satsu nhic lai va tiép tuc gidi thich.

“Mday nghién séi thin c6 mat hinh e-lip. Bac si dat bénh nhan vao vi
tri sao cho chd cd soi trong thin 13 mot tiéu diém cda mit hinh e-lip.
Sau do bdc si chiéu song am tir tiéu diém khdc. Séng dm sé lam tiéu
tan soi, va do dd khong cin dén phau thuit nira.”
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Jai thi dang twdng twong ra cdi may sé trong thé nao.

“Thé c6 nghia la dé tr& thanh bac si cling phai tinh thoéng toan hoc c6
phdi khdng a?”, Kino hai.

“Cdc bac s ngay nay can rat nhiéu dén toan hoc. Cic mé hinh mang
lwdi dwoc st dung dé theo doi sw phat trién cda cac khéi u, cac
phwong trinh vi phin dung dé md phéng sw ldy lan cida dich bénh,
va cO mot cdi may goi la MRI ngay nay cho phép chup dnh bén trong
co thé ngudi tét hon la cic may X-quang. Phdi c6 gidi tich todn hoc
m¢&i phén tich dwoc chinh xdc cdc hinh dnh d6”. Satsu tra 10i.

Cac ciu bé hoan toan bi 4n twong, mic du chung khéng hiéu gi vé
cac thir toan ma Satsu dang noi dén.

“Pay l1a cdi gi vay?”, Ichiro tién dén mot cdi md hinh xoay va hoi.

“M6 hinh nay minh hoa cdch ma cic banh rang cwa truyén chuyén
dong tlr truc nay sang truc khac. Mot so loai banh rang cwa dwoc
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dung trong xe hoi va cdc mdy moc Khdc dwoc lam dwa trén cdc mat
hyperboloid, tirc 1a mit hinh hyperbol. O diy ching ta c6 hai mit
hyperboloid tiép gidp v&i nhau doc theo mét dwong. Khi mot
hypeboloid quay quanh truc ctiia nd, thi hypeboloid kia ciing bi diy
quay quanh truc cda né, truyén chuyén dong theo hwéng nay sang
chuyén dong theo hwéng khac”. Satsu gidi thich cho cdc ciu bé.

Gan diy c6 mot tdm dp phich vé hinh hyperbol.

“Anh Satsu, chiing em cdm on anh rit nhiéu a”. Ba ban 1& phép noi
v&i anh Satsu, va ching bat diu ban xem tiép tuc di diu.

“Bon minh c6 di xem cac md hinh & bén ngoai khéng?”, Kino dé nghi.

“Nhung chiing ta van chwa xem cdc thit & ting mot ma”, Ichiro phdn
doi.

“Ching ta c6 thé dén diy vao mot ngay khac nira”, Jai néi. "Du sao
ching ta cling nén dén ting mot thir xem”.

“U, dwoc do”, Kino cling dong y.
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Tinh chat phan xa
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Chuong 11 Gidy xoan

Quay tré lai ting mot, ba ciu bé nhin thiy cdc ban tré dang ngoi
quanh nhirng cdi ban va cit ddn gidy. Ching co gi hdp dan c3, nhung
roi chung lai thiy cac ban trong rat say swa tip trung va thich tha, vi
thé ching ndn lai & cira.

MOt hwéng din vién trong phong tén 1a Toshi nhin thdy va moi
chiing vao trong: “Cac em c6 mudén tham gia cing khéng?”.

“C4c em ngdi xudng dang kia di”, Toshi ndi va chi mdy chd tréng
quanh ban.

“Cac em dén day lan dau tién phdi khodng, by gio moi ngwdi ngbi
day, chung ta khdi dong nao”. Toshi kéu goi sw chu y ctia bon tré.

Toshi 1ldy moOt t& gidy, cit va gdp thanh moOt vat thé,
rbdi gior 1én cao cho moi ngudi nhin thay.
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“Day 1a mot t& gidy véi ba duwdng cit bang kéo. Cic em cd thé 1am
mot cai twrong tw nhw thé nay dwoc khong?”.

“Cdi nay kho6 qud”, Kino noi.

Con Jai va Ichiro thi chdm chi nhin md hinh. Jai phdt hién ra ngay
thi thuit. Ichiro mit nhiéu thdi gian hon nhwng roi cling nhin ra.

Giong nhw nhiéu dira tré cic, Kino khong biét phdi lam thé€ nao.
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“Dau tién, gip doi to gidy lai dé co6 dwoc nép gdp”. Jai gidi thich cho
Kino. “Tiép theo, chia mdt bén nira to gidy thanh ba phin bang nhau
va ldy kéo cit theo hai dwiong chia d6. Phia bén kia ctia to gidy thi
chia 1am hai phin bang nhau va 1y kéo cit theo dwdng chia. Sau do
xoay mdt phidn nira vira m&i ciat xong 180 d0, thi ciu sé cd dwoc
hinh nay”.

Trong khi Jai gidi thich, Ichiro ¢d ging minh hoa tirng bwéc cho Kino
thay.
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Toshi di vong quanh cic ban d€ nhin xem bon tré lam nhw thé nao,
goi v cho chung, gidi thich cdc thac mic, cho dén khi tit ca déu lam
xong.

“Cdc em c6 thé lam ra dwoc nhiéu két qua bat ngd tha vi khic tir
viéc xXodn cic tor gidy ddy”, anh 4y ndi.

Toshi 1dy mot ddi bing bang gidy, mot mit mau vang va mit kia mau
cam. “Anh sé& xodn dai bing nay mdt nira vong roi va dan hai diu cia
nd lai véi nhau”.

“Cdc em c6 tin khong, ddi bang nay gi¢ chi ¢c6 mot mat thoéil” anh ay
noi.

“Anh ay no6i n6 chi c6 mot mat théi ha?”, Kino héi hai ngwdi ban.
“Anh ¢4 thé nhic lai mot 1in niva dwoc khong a?”, Ichiro yéu ciu

Toshi néi lai dé khéi bi nghe nham.

“Em lai diy, giup anh chimg minh diéu anh vira néi”, Toshi goi
Ichiro.

“Pau tién, em hiy danh ddu mot di€ém trén bé mat dadi bang, sau dé
ké mot dwirng bt dau tir diém ddnh d4u, doc theo chiéu dai cda bé
mit”, anh 4y hwdng dan cho Ichiro.
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Ichiro lam theo 1&i anh 4y va dwdng ké cia ciu két thic ngay tai
diém danh dau ban dau. Khi ciu nhin 1én bé mat dai bang, thi dwomg
ké di di qua cd phidn mat mau vang va mau cam luén!

Biéu dién cuda Ichiro 1am cho moi ngwdi thich thi va cin phong tré
nén tran day hung phén.

“Bé mdt ddc biét nay dwoc goi 1a bang Mobius 7. Toshi néi. Tinh
chit ma ching ta vira thiy khién cho bang Mobius tré& nén hinh
dang ly twdng cia dai bing chuyén. B&i vi, bang cach st dung ¢ hai
mat thay vi chi s&r dung mdt mittubi tho cda dai bang cling dwoc
tang gdp doi.”

“Cac em sé& thdy ngac nhién Kkhi lam thi nghiém vé&i bang Mobius
da!”. Toshi bdo trudc.
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Toshi dem ra m6t bing Mobius da chuén bi trweérc, 14y kéo va bat dau
cit men theo dwdng chinh gitra chia doi chiéu rong ctia bing.

“Cac em nghi thir xem no sé thanh hinh gi?”. Toshi hoi cdc ban nhé.

Mot ban nitr manh dan trd 1&i: “Thanh hai bang Mobius c¢6 dd rong
chi bing mot nira cia ddi bing ban diu”.

Toshi ti€p tuc cit, rdi gio 1én cao cho bon tré thiy... Khi bon tré nhin
thdy két qud cudi cung - mot ddi bing dai xodn hai nira vong - thi
chung kho6ng tin n8i vao mat minh nira, va vo tay hoan ho.
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Cic huwdéng dan vién biat diu phan phdt cic dadi biang gidy,
but chi, h6 dan va kéo cho moi ngui.
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“Bay gi mdi em hiy lam cho minh mot bing Mobius di.
Sau do, ké hai dwong thang song song chay doc theo dai bang, roi cat
theo dwdong ké d6. Nhin xem noé s€ thanh hinh gi?”. Toshi noi véi cdac
em.

“Cé thé ching ta s& dwoc nhin thiy mot dai bang dai véi ba xodn”.
Ichiro du dodn nhuw vay.

Cin phong tré nén im dng khi cdc ban tré tip trung cat dan.

Mot ldt sau, nhitng 4m thanh cda sw ngac nhién va phan khéi vang
1&én khap phong khi ching cat xong.

“Xong roi!”. Kino vira néi vira cim hai ddi bang Mobius dan xen vao
nhau. M6t bang ngan hon véi mot xodn (tire 1a xodn mot nira vong),
va mot biang dai hon véi hai xoan.

“Diéu ndy that1a kila”. Jai ndi. “N6 s& thanh hinh gi néu ching ta cit

theo ba dwong, hoac bén dwong va van van?”.

“Khi vé& nha cic em lam th di. Quan sat xem né c6 tuin theo mot
quy luidt nao khong, réi thir suy nghi xem la tai sao né lai nhw vay”.
Toshi noi.

Nhw dwoc khoi ddy tinh hiéu ki, ba cdu bé thoa thuin véi nhau rang
khi vé nha ching s& thwc hanh lam ngay.

Vé phin Jai, cdu da ghi nhé lai trong ddu: “D4i bing Mobius, cit theo
ba dwong, cit theo bdn dwong, va c ti€p tuc nhw vy cho dén khi
tim ra dwoc quy luat”.
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Biy gir Toshi cim hai ddi bang vong tron gidng nhau va dinh vi
ching sao cho chiing vudng gbéc véi nhau. Sau dé anh dy dan ching
lai. C6 mdt duwdng ké nét dat & chinh gitra, chay doc theo chiéu dai
cda moi ddi bang, va chia do rong cda dai bing thanh hai phin.

“Ai cO thé cat cho anh doc theo dwdng ké cla hai ddi bang nay nao?
Con cac em khac thi suy nghi xem n6 sé ra hinh gi”. Toshi néi, va rat
nhanh, Kino da xung phong nhén viéc cit.

“Cé thé né sé thanh mot ddi biang tron v&i dd rong bang mot nira do
rong ctia nhitng ddi bang ban diu”. Ichiro doan.

“Minh cling nghi nhw vay”. Jai tdn thanh.

Moi ngu¢i cung nhin theo miii kéo cua Kino. Pwoc mot lic thi xong,
va tat ca déu rit ngac nhién, bdi vi n6 la mot cai "khung anh" hinh
vudng.
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“Lam thé€ nao ma no lai ra nhw vy nhi?”. Ichiro héi.
Toshi 14y m6t d6i ddi bing vudng gbc véi nhau ma chwa bi cat.

“Tai phin dan cda hai dai bang tron, hai dwong ké nét dirt vudng goc
v&i nhau tao thanh bdn gbéc vudng, chinh 1a bon gbéc clda khung”.
Toshi gidi thich.
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Sau d6 anh 4y biéu dién lai viéc cit mot lidn nira,
lam theo mdt trinh tw nhat dinh, moi ngwdi cung nhin theo.

Trong khi Jai va Ichiro dang say swa thdo luin vé “hai ddi biang cat
thanh mot cdi khung”, Toshi goi bon ching chu ¥ dén mot tro cat
dan tiép theo.

“Lan nay thi anh c6 hai ddi bang Mobius, dat vuéng géc véi nhau va
ddn chung lai”. Toshi néi.

Mot ldn nita bon tré nhin thiy dwomg ké nét duat chia
dd rong cda ddi bing 1am hai phin bdng nhau va chay doc theo
chiéu dai ctia moi bang.
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“Néu cit doc theo duwdng ké nay, thi sé dwoc hinh nhw thé nao nhi?”.
Toshi hdi moi ngudi.

Bon tré tré nén im ling. Sau bai toan vira roi, ching c6 vé khong
cam gidc dwoc la sé ra hinh gi, Khong biét phdi nghi gi nita. Nhwng
ching rit hdo hirc mudn thir lam bai toan nay.

Mot huwdng dan vién phan phdt mau giéng nhw Toshi dang cim cho
moi em. Ching nhanh chong bat diu cat, vd cing to mo mudn biét
no sé ra hinh dang nhw thé nao.

Khi Ichiro cat xong thi hai ddi bing dan xen 16ng vao nhau, tréng
giong nhuw hai trdi tim. Con Kino va Jai thi lai cit ra hai ddi bing hinh
trdi tim tadch r&i nhau.

Cac ciu bé, cling nhw cac ban khac, déu ngac nhién va ling ting.
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Kino dat ciu hoi ma tat bon tré déu nghi trong diu: “Tai sao mot so
ban khi cat thi dwoc hai trdi tim tich r&i nhau, con nhirng ban khic
thi lai cho ra hai trdi tim 16ng vao nhau viy a?”.

“Cau hdi rat hay”. Toshi néi. “Bay gi&r em da suy nghi hét nhw mot
nha toan hoc roi d6. Nha toan hoc ludn quan sat, dat cac ciu héi, va
thir nghiém”.

"Cac em sé tw tim ra dwoc l&i gidi ctia bai todn nay". Toshi noéi roéi
chia bon tré thanh hai nhém. M6i nhom dwoc hwéng dan nhw sau:
Mo6i ban trong nhém thi nhat 1am hai bing Mobius xodn theo cling

mot hwdng, sau d6 ddn ching vudng goc véi nhau, va ciat nhw truede
do.

Moi ban trong nhém thit hai cting 1am hai bing Mobius, nhung xodn
theo hai hwdéng ngwoc nhau, sau dé ddn chung lai va cit nhw nhém
mot.

Sau vai phut, Toshi héi: “Nhém nao da cat dwoc hinh hai trdi tim
16ng vao nhau?”.

“Nhom hai al” Cac ban nhé cing déng thanh.

Toshi dua ra tom tit nhw sau: “P& dwoc hai trdi tim 1dng vao nhau,
thi hai bing Mobius cin dwoc xodn theo hai hwéng ngwoc nhau. Dé
dwoc hai trdi tim tdch r&i nhau, thi hai bing Mobius cin dwoc xoin
theo cung mdt hudng.”

Cac cdu bé da ghi nhé. “Con gi nira khdong nhi?”. Ching tw hoi véi vé
rat mudn dwoc biét thém.

“Anh s& dwa cho cac em mdt bai tip vé nha nhé”.
Cdc hwdng dan vién dwa cho bon tré nhirng td gidy in bai todn sau.

Cho 2 ddi bdang c6 d6 rong du 1on, dwoc dan theo hinh chir thap tai
trung diém mdi ddi. Goi phin bé ngang 1 A, va phiin bé doc1a B.
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Truwdc tién, ké mot dwong chia A lam 2 phian. Ti€p theo, ké hai
dwong chia B lam 3 phdn. Dan hai ddu ciia A ma khéng cdn phai
x0dn dadi bing. Ddn hai diu ctia B sau khi d4 xodn m6t nira vong.

Cit doc theo dwong ké & B. Sau dd cit doc theo dwdng ké & A.

Va cubi cung ta dwoc hinh gi? Bt ngo!

Toshi r&i di dé€ don mot nhoém cac em nhé khac.
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Chuong 12 Gap va cat
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“0, that 1 tuyét”, bon tré vd tay tan thuwdng.

Cdc cdu bé m& to mat kinh ngac.

“DE& bat diu, anh sé& dwa cho cidc em ciat m6t vai hinh don gidn hon”,
Yuji noi.

Céc hudéng dan vién phan phat nhirng to gidy c6 v& mdt hinh vudng
mau den.
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"Cdc em hay gip td gidy ndy sao cho c¢d thé cit ra hinh vudng mau
den chi bang mdt nhat kéo thang, Yuji dwa ra chi thi.

Cdc ciu bé thay bai tip nay dé, nén tit c3d bon chung déu cam thiy
duoc khich 1&. Dwéi day 1a 1o giai.

.“x = = : - _

“Chung ta thi thdo luin vé 1o gidi. Chién lwoc d€ tim ra 1&i gidi cda
cac em nhw thé nao?”, anh Yuji hoi.
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“Em gdp bOn canh cda hinh vudng sao cho ching cung ndm trén mot
dwong thang a”, Kino xung phong tra 1oi.

“Cac em c6 nhin thiy la d€ gip cdc canh vao véi nhau thanh cling
mot dwong thing, cdc em da chia ddi cdc goc khong?”, Yuji hoi.

Cac ciu con trai nhin lai cich gdp ctia minh.

“Ching em di 1am hai lan viéc chia d6i goc a”, Ichiro bdo.

“Trong chién thuit gdp gidy dé cit bing mdt nhat kéo thwong co
viéc chia d6i ciac goc”, Yuji ti€p tuc. “Nhung cé mot chi tiét ma cic
em cin chi y. Po la cac dwomg bién sau khi gap lai phdi chiém toan

bd doan dwdng thang ma cic em dinh cat”.

V&i nhirng goi v nay, Yuji yéu cau bon tré thir lam mot bai tip khac.
Cac hwdng dan vién phan phat nhiing to gidy c¢6 v& mot hinh tam
giac.
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Ba ciu bé vat 16n v&i bai toan. N6 khdng don gidn nhw hinh thir nhit
vi tam gidc nay khong déu ciing khoéng can.

“Lin nay khong dé gdp cd ba canh cho thing hang nhi”, Kino nhin
xét.

“C6 1€ chiing ta nén thir gdp géc lam dbi nhw anh Yuji da ndi lic nay”,
Ichiro dé nghi.

Ciu dy gdp doc theo dwong phan giac cda cac goc va ngay 1ap tirc bai
todn tw nhién dwoc gidi.

“Nhin xem nay”, cdu goi cac ban.

Chung ki€m tra t& gidy cta Ichiro va nhin thay c6 téng c6ng bén
nép gip, trong dé ba nép doc theo ba dwong phian gidc, con nép gip
thir twla doc theo dworng vudng goc ké tir giao diém cidc dwong phan
giac xubng mot canh cda tam gidc.

[toankho.com] 124



“Hay qua”, Jai néi. “Néu dwong gap thir tw doc la theo dwomg ké
vudng géc xuéng mot canh khac thi c6 dwoc khéng nhi?”.

Ba ban thit sttr dung hai canh con lai, va van ra 1¢&i gidi ding. Ching
khdm phd ra rang cdch gidp khong phdi 1a duy nhét.

Yuji quan sat bon tré va noéi: "Cic em c6é mot phong thdi duang véi
toan hoc, cic em di dat cac ciu hoéi thich hop va tim ki€m cic 10i gidi
khac".

Ba ciu bé rit vui swomg vi dwoc khen.

“Va ti€p theo, cac em nhin thi thach nay”, Yuji néi va dwa cho ba
ban tré ba t& gidy co6 hinh ngdi sao nam canh.

A

Ba ban quyét dinh cung nhau gidi.
“Roi, gidr ai ¢4 y twdng gi thi ndira nhé”, Ichiro noi véi hai ban.

“Minh nghi nén gip theo dwdong phin gidc cta géc & dinh trén cung,

sao cho cdc canh bén trai va bén phai x€p trung lén nhau”, Jai dé
g

Xudt.
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Ching cham chud nhin vao t& gidy da dwoc gdp dbi lai theo dé xuat
cda Jai mdt Iuc.

“Minh biét roi, minh biét r6i”, Ichiro reo 1én diy phan Khich. “Chung
ta co thé chong hai dinh cda hinh 1én nhau bang cich gdp nhuw thé
nay”. Ciu dy cam t¢ gidy va gap theo mot duong.

“Sau do6, néu gdp hai lan nita thi cic canh sé dwoc x€p thanh mot
hang”, Jai noi tiép 11 Ichiro.

Kino cit to gidy da gdp bang mot nhit kéo va thé€1a hinh ngdi sao roi
ra tir to gidy.
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“Ching em lam dwoc roi!”. Ba ban dwa cho anh Yoji xem hinh ngdi
sao dwoc cit ra tir to gidy.

“Cdc em lam t8t1dm”, anh 4y ndéi.
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Nhitng dira tré kKhdc nhin ba cau bé v&i mot cdm xic dan xen giira
nguwdng mod va ghen ti, vi ba cdu bé nay da lam nhanh hon han dam
con lai.

“Sdn sang cho bai tip tiép theo chwa nao?,” anh Yoji hoi. “Roi a”,
chung tra loi.

Yoji dwa cho bon tré t& gidy c¢6 vé moét hinh huy hiéu cii cia Nhat
Ban tlr thoi Edo. N6 dwoc goi 1a “cdy ba tdng bishi”.

Lan nay ching phdi suy nghi 1du hon, nhung cubi cung cling tim ra
loi gidi, va diéu do6 lam cho bon tré vd cling vui swéng. Pay la cach
gidi ctia chung.
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Yoji ra mo6t bai tip vé nha cho cdc ciu bé. B6 1a t& gidy ¢6 mot hinh
thang.

Sau khi tdt cd cdc ¢d bé cdu bé & trong phong da ciat dwoc hinh ngoi
sao, Yuji ndi: “Bay gior cac em da c6 mot chiut kinh nghiém vé viéc
gip va cat b&i modt dwong kéo, nén anh sé chi cho cdc em thiy cdch
gdp va cit mOt ban ¢ 4 x 47
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Gap xuéng
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Vi tri cac duong gap

P& moi ngudi dé theo doi, Yuji gdp chdm cham timg bwdc mot. Sau
khi gdp xong, anh 18y kéo cat m6t nhdt, va toan bd cic hinh vudng
mau den roi ra khéi to gidy.

“Cai nay c6 dung duoc cho cdc ban co cé kich thwéc lon hon kKhdng
anh’, Jai héi.

“Néu s§ & vudng & mdi canh cda ban c& 13 s& chin thi dung dwoc
cach nay em a. Con néu la s6 1€ thi phdi thay déi cach gdp m6t chut”.
Yuji tra 1¢i.
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(cat léch vé phia
bén phai mot chut)

“Thich qud, tro nay vui ghé”, Kino néi. Jai thi tw dat trong diu mot
thir thach mdi: gidi trweong hop ban cor 3 X 3.

Ba cidu bé chan thanh cdm on anh Yuji dd dem lai cho ching nhitng
bai todn that thu vi, va sau do r&i khoi can phong.
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Chuong 13 Tro choi x€p hinh tir hinh tir dién
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Cac cidu bé cam thiy sw ndo nhiét phatra tir mot can phong. Ching
di vé hwdng phat ra ti€ng on, va gap lai chi hwéng dan vién dau tién
Keiko.

“Cic em dén that ding lic. Gido sw Yamaaki dang & ddy. Ong 4y 1a
ngudi di thu thip tit cd cdc mau hinh trong Thé gi¢i Todn hoc Ky
diéu. Cac em c6 thé vao phong nghe gido sw gidi thich vé cic md
hinh”. Keiko néi vé&i ba ciu bé.

Ba ciu bé tim dwoc chd ngdi & phia trudc gitra ddm dong cdc ban tré
dé nghe gido sw Yamaaki gidng gidi. Tat cd moi ngwdi déu dang tap
trung sw chi y vao mot ngudi c6 mdi téc hoa rdm boéng bénh, bd rau
trong giong nhw mot nha hién triét Trung Quoc, va phia trén tran
quin mot cdi bang dd nhidu mau sic.

Gido sw Yamaaki té ra rat thin thién va cwoi dua véi cdc em nhod
dung xung quanh.

“Hom nay tdi c6 nhiéu thit mudn cho cic ban nho thiy”, 6ng néi.
“Gido sw trong c6 vé quen ghé”. Ichiro thi thim vé&i cac ban. “T¢ nghi
la da tirng gap 6ng 4y trudc diy roi, nhung khéng nhé dwocla gap &

n

dau”.
“Cac ban c6 biét Escher khéng?”. Gido swr Yamaaki héi.

Hau hét cdc ban tré lic dau, nhwng Ichiro lai biét. Cdu gio tay 1én va
noi:

“Ong 4y la mot hoa si ndi tiéng a”.
“Lam sao ma ciu biét vay?”. Kino héi riéng.

“Me t& da cho t& xem mot cudn sach vé cac tac phdm cda 6ng ay”.
Ichiro trd 1&. Ichiro bi cudn hut béi cich két hop cdc khoi hinh va
cac phép bién déi trong tac phdm clia Escher.

“Dung vay!”. Gido sw Yamaaki néi. Ong cho moi ngwdi xem mot s6
bdn sao ciac tdc phdm cia Escher.
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“Tac phdm nay dwoc tao thanh b&i mét hinh hoa van dwoc xép kin
trén mait phing nhuw 1dt gach. Cic ban d€ y xem nhirng miéng hoa

van dwoc x€p sao cho khéng c6 mdt k& hé nao, cling nhw khong cé

sw chong chéo cac phin 1én nhau”. Gido sw Yamaaki tiép tuc.
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“Kiéu lap di lap lai m6t md hinh d€ phi kin mat phang nhw vay duoc
goi 13 kiéu Idt gach”. Ong ndi.
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“No gibng nhw mdt tro choi ghép hinh ma cac mdnh déu c6é clung
mot hinh dang vay”. Jai phat biéu.

“Cau bé quan sat thitla tot”. Gido s Yamaaki noi.

“Hom nay tbi sé thir bién cdc ban thanh hoa si Escher nhé”, dng
tuyén bad.

Gido sw Yamaaki 1y ra mot hinh khdi bang gidy.
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“Hay nhin khéi hinh nay, né ¢6 bdén mat va cdc mat 1a cac hinh tam
gidc déu c6 cung kich c&. N6 dwoc goi la mot tir dién déu.”

¢’ trén ban bén canh gido sw c6 rdt nhidu hinh t dién déu. Cic
hwéng dan vién di lam san trudce do, va dwa cho mdi ban mot hinh
tir dién, cling véi mot con dao cat gidy, mot cdi kéo, mot tor gidy to va
ho dan. Ba ciu bé nhin 1y nhirng hinh tir dién c6 mau sic twoi sdng.
Ching xoay hinh tit dién d€ ngdm nghia cdc mit c¢6 hinh tam gidc
déu.
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“C4c ban than mén, tdi mudn cdc ban cit mit cda hinh t& dién mot
cach than trong, sao cho n6 khong bi duit thanh hai manh, va sao cho
c6 thé trdi phdng no ra trén mit ban”. Gido s Yamaaki hwéng dan
cho moi nguoi.

“Phai lam nhw thé nao a?”. Kino héi.

Gido sw Yamaaki cit mot hinh ti¥ dién d&€ minh hoa. “Thu thudt 1a cit
xuyén qua cac dinh cta hinh tir dién”.
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“Cdc ban sé thdy hinh tir dién ctia cdc ban c¢6 nhiéu l&p, mdi 16p co
mot mau khac nhau”. Ong néi tiép.

Khi gido sw Yamaaki cit xong, cic 16p gidy v&i cac mau khic nhau
cling dwoc cdt véi cung mot hinh dang. Ong trdi réng cdc 16p gidy
mau vira cit 1én mot tAm bang, roi biéu dién x&p chung khit vao védi
nhau nhw choi x€p hinh.

“Cdc ban hay cat theo bdt c kifu ndo ma cdc ban mudn,

- A S 1= Py ? M 7= & " . .
mién sao no lién mot manh va trdi phang ra dugc”. Giao sy Yamaaki
nhic lai. “Céc ban s& xép dwoc cic 16p gidy khit vao nhau nhuw 13 14t
gach”.

“Sau khi cit xong, hiy din nhirng manh gidy iy 1én td gidy to. Thir
hoan thanh tdc phdm ctia minh xem”,

Bon tré rit hing hdi cit dan dé€ 1am ra tic phim. Ichiro cat m6t hinh
ro-bot cdu Ki. Jai thi 1am xodn xodn gidng hinh con &c. Kino thi cat
mot hinh don gian dé€ cho dé x€p, vay la duoc roi.
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con 6c¢ cua Jai thuyén buém cua Kino
Giao sw Yamaaki di mdt vong quanh cic ban nhé. Nhitrng tic phidm

tot sé dwoc gido sw dwa 1én cho cdc ban cung xem. Moi ngudi déu v
tay khi nhin thdy nhitng con r6-bot cta Ichiro.
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“Pay chinh 1a mot trong nhirng kham pha md&i nhit cda t6i”, Gido sw
noi. “Du cit bé mat hinh tir dién kiéu gi, mién sao né lién mdt manh
[toankho.com] 142




va trdi phang ra dwoc, thi sé& 14t dwoc mit phdng bang hinh nhén
dwoc”.

“Diéu do6 c6 nghia la chung ta tha ho thiét k€ cac kiéu khdc nhau!”.
Ichiro noi.

“Nhwng chung ta phai lam hinh ti¢ dién déu trwéc da”, Kino nhic. Jai
thi di nghi dén nhirng hoa van ma ciu sé lam thi khi vé nha.
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Chuwong 14 Nhirng khdi hinh don nhiém va

lworng nhiém

Cac ban nho di theo gido sir Yamaaki sang mot can phong khac. Trén
san nha c6 nhitng khéi go 1én. Vai dira tré di & san trong phong,
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dang ¢& gang x&p cdc khdi gd khit vao v&i nhau, nhw mot tro choi
lap hinh ba chiéu.

“0’ phong ldc ndy, toi da gidi thiéu cho cdc ban mdt cdch 14t gach
trén mit phang. Cdc ban ciing c6 thé 1dp diy khong gian twong tuw
nhuw la 1at gach vay”. Gido sir Yamaaki noi.

“Hay nhin cdc ban nhd & ding Kkia, cdc ban dy dang l1am nhw vay
day”.

Gido s Yamaaki di dén nhdm cdc ban nhé dang choi véi cdc khai gb
& trén san va nhat 1én mot khoi go.

=

octahedron truncated octahedron
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"Day la mo6t khéi bat dién cut. N6 ¢6 14 mat bao gdobm 8 mat luc giac
déu va 6 mat hinh vudng". Gido sw ti€p tuc gidng. "Cac ban c6 thé tao
ra n6 bang cdch cat di 6 dinh cida khéi bat dién déu".
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Gido sw dwa ra khoi hinh bét dién va 1am vai dong tdc mo t3 viéc cit
cac dinh cda noé.

"Khoi hinh bat dién cut la mot hinh Idp kin khéng gian, tirc 1a ban cé
thé 1dp diy khong gian ba chidu bang nhirng hinh bdt dién cut nay,
sao cho khéng c6 ké hé va cling khong c6 sw chong chéo 1én nhau".

Giao sw ldy mot khoi hinh khac.

D

rhombic

dodecahedron

"Pay 1a khdi thiap nhi dién hinh thoi. N6 ¢6 12 mit, ma moi mit 1a
mot hinh thoi. N6 cling 1a mot hinh 14p kin khong gian. Ngoai ra con
nhiéu hinh khac nira cling 1dp kin kh6éng gian".

Gido sw chuyén sang moét nhom cdac hinh khéi khac. “Nhimg hinh
khoi nay cling 1ap kin khdng gian, nhung ching rit dac biét. Chung
khong chi 14p kin khong gian, ma con c6 thé cat bé mit cia chung
doc theo mdt s canh roi trdi phdng ra thanh mot hinh da gidc cé
tinh chit lat kin mit phang. Chiing ta s& goi nhirng hinh kh6i nhw
vay la nhitng hinh khéi Iirdrng nhiém.
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“Cdi tén ngd phét, va ciing dé nhd”, Ichiro noéi. “Lwdng nhiém boi vi
lam dwoc hai viéc: chung 14p kin dwoc khéng gian ba chiéu con bé
mat cia chung khi trdi phang ra lat kin dwoc mit phang”.

"Vay thi nhitng hinh khdi 1ap kin khdng gian ba chiéu nhwng bé mat
khi trdi phang ra khong lat kin mit phang phdi goi 1a don nhiém",
Kino nhan xét.

“Toi cling s& goi chung nhw vdy nhé”. Gido sw Yamaaki nd khi nghe
cac ciu bé trao d6i v&i nhau. “Cac ban nhd, ching ta hiay goi hinh
khoi 1ap kin khong gian la hinh khoi don nhiém nhé.”

"C6 mot vi du vé hinh khi lwdng nhiém tréng rat gidong nhw cic hop
gidy tir dién tetrapak® dung dé duwng sita va nwédc qud. N6 1a mot
hinh tir dién ma mat la cdc hinh tam giac can v&i ty 1€ cac canh la

2:v3:4/3 "

“Xem nay, c6 thé xép chong cac tir dién nay 1én nhau thanh hinh tru
c6 day la tam giac déu. Roi cac hinh tru nay c6 thé x&p vao véi nhau
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thanh hinh tru c6 day la luc gidc déu. Pay chinh la cach ngwoi ta xép
cac hop tetrapak dé chuyén ché”.

Gido sw 14y mot hinh tir dién tetrapak bang gidy, cat theo ba canh roi
ép phdng ra thinh mot hinh binh hanh.

"T4t nhién 13 hinh nay c6 thé lat kin mit phang”, 6ng ndi va cho moi
ngwdi xem x€p lat gach.

“T4t nhién, hinh 13p phwong ciing 13 m6t hinh khoi lwdng nhiém.
Né&u ban cat bé mit cia né theo mot sd canh roi mé phang ra dwoc
thanh mot hinh da gidc nao do, thi hinh da gidc dé ludn lat kin mat
phing”.

Gido sw dan moi ngwdi dén tdm dp phich co ghi loi gidi thich.
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L4t mat phang béng cac mat trum
cla mot khaoi lap phuong

D
S

Dudi day la tat cad cac hinh mat trum
ctia mot khéi lap phuong

Cac mat trum giéng nhau cia mot khéi lap
phuong cé thé dung dé Iat mat phang
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Gido sw nhit 1én mdt md hinh mau khic bing go.

“C6 v0 s0 hinh Kkhéi lwdrng nhiém khac nhau, nhung trong sé nhirng
hinh di biét thi hinh thip nhi dién nay c6 nhiéu mat nhat. N6 giéng
nhuw hinh 13p phwong c6 thém hai khéi hinh chép dinh & hai mat doi
dién”.

Mot 1an nira, gido sw cat mo6 hinh cda khoi thiap nhi dién bdng gidy,
trdi phang né ra, va biéu dién xé&p kiéu lat gach trén mit phang.
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“Biét dau minh cling c6 thé tim ra m6t hinh khoi lwdng nhiém ma
chwa tirng dwoc kham phd 4y nhi?”, Jai nghi nhw viy va cdm thiy
mudén tim hi€u sdu hon.

Trong khi gido sw di vOng xung quanh phong va noi chuyén v&i cdc
ban nho thi ba cdu bé di xem nhitng hinh don nhiém va da nhiém
duoc trung bay trong phong.
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Trén mot cai ban c¢6 dé ba hinh chép xién tréng gidng hét nhau, cé
day 1a hinh vudéng va bon mat bén la nhimg tam gidc vudng. Cic ciu
bé nhin thiy mot ghi chu trén ban

Ba mdnh nay c6 thé 1p rdp thanh mot hinh 14p phwong.
“Chung minh thi lam di”, Kino noi.
Cac ciu bé rang strc suy nghi dé ghép thanh mo6t hinh 14p phwong.

Ichiro ndy ra mot y twéng. “Vi médt ddy la hinh vudng cho nén no sé
la mo6t mat cta hinh lap phwong.”

V&iy twdng nay, ching da cé thé gidi dwoc bai toan.
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“Vi cic manh gidong nhau nay ghép thanh m&t hinh 13p phwong, cho
nén diy phdi Ia hinh khoi don nhiém?”, Jai n6i.
“Hinh khéi don nhiém nghia 1a gi?”, mot nguwdi huwdng dan vién tén

la Masao hoi bon ching.

“A, d6 12 mot cdi tén ma ching em nghi ra cho cdc hinh khéi 14p kin
khong gian 4y ma”, Kino tra 1oi.

“Thwc ra Khong chi c6 viay”, Masao néi. "Hinh khoi nay ciing ¢6 mot
mat trim lat kin dwoc mit phiang. Cic em ¢6 thé tim ra mit trum dé
khong?".

Anh 4y dwa cho bon tré t& gidy va may cai but chi. “Lan theo cdc mat
cda khai hinh, cic em thir ¢d ging tim cach 14t gach xem”, Masao dwa
ra thir thach cho bon tré.

Bai todn khong dé chut nao. Chung v& ra dwoc nhidu mit trum khéc
nhau va loai trir ddn. Cu6i cung ching tim dwgc miéng gach lat.
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Trén mot cai ban Khdc, ¢6 nhiéu khoi hinh giéng nhau véi hinh dang
khac thwong. Moi khoi hinh c6 6 mat, va moi mat la mot tir giac,

“Hinh khoi nay that 1a dac biét phdi khong”, Masao néi. “Mot ngudi
tho mdc sau khi xem chwong trinh ti vi clda gido sw Yamaaki vé cdc
hinh khoi ldp kin khong gian da gii dén cho 6ng nhiéu khoi hinh
nay”.

“Hinh Kkhoi nay c6 tén la gi a?” Kino hdi.

“N6 chwa c6 tén. Cac em ¢ muodn dat tén cho n6é khéng?” Masao hoi
cac ciu bé.

Ba cdu bé qudy lai thanh vong tron roi bat diu thio ludn. Nhirng tir
lién quan dwoc dwa ra la carpenter (tho moc), six-sided (sau mat),
quadrilaterals (hinh tw& giac) va *polyhedron (hinh da dién). Bon
ching chon mdt so chir cai tir cac tlr do:

carpenter six-sided quadrilaterals polyhedron

“Bon em s€ goi no la c-squadron”, chiing ndi v&i anh Masao.
“Tlr by gior ching ta s€ goi n6 nhw thé nhé”, anh Masao ndi.
“Thé noé ¢ phadi 1a hinh don nhiém khoéng a?”, Ichiro hoi.

“U, n6 14p kin khéng gian ddy”, Masao tra loi.

Anh 4y dan cdc cdu bé dén cho cdc khdi hinh dwoc ldp ghép tir nhiéu
c-squadron. “Nhin nay, cac em c6 thé xay dung cac hinh khoi 1dp kin
khong gian khac tlr ching diy.”

Bon tré nhin thdy mot khéi hinh tetrapak, mo6t khoi hinh bat gidc
cut, va mdt khoi thip nhi dién hinh thoi.

“Cac em cO thé ldp rdp mot hinh hdp tetrapak bang cdch st dung
b6n khdi c-squadron diy, hinh bat giac cut thi st dung hai mwoi tw
khoi, con kho6i thidp nhi dién hinh thoi thi ding dén chin mwoi sau
khoi”. Anh Masao néi thém.
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Cdc ciu bé danh thém thoi gian d€ ¢8 gang tao ra cic mo hinh di
nhin thay.

Jai nghi mo mang: “Khi minh tim ra dwoc mot hinh khoi lutng
nhiém mdi, minh s& goino la Jaihedron”.
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Giao sw Yamaaki di dén md&t cai ban Khac. Cé mot lang kinh tam giac
véi tir OPEN? dwoc viét trén do.

Gido swldy ra tlr cai ban hai Kh6i hinh giong hét nhau.
“Pay 1a khéi bdt dién cut”. Ong dy néi.
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Sau doé gido sw cim mot cai hop nhua.

“T6i mudn nhét hai khoi hinh bat dién cut vao trong cai hop nay”.

Hau hét bon tré cdm thdy rang day 13 bai todn khong gidi dwoc, bdi
vi Kich thuéc cua hai hinh bdt dién cut cdng lai qud 1én so véi cdi
hop. Va qud nhién, nhitng ¢ ging diu tién cia gido sw d€ hai hinh
bdt dién cut vao hop cling khdong thanh cong.

Sau do, dot nhién gido sw Yamaaki 14y m&t khéi hinh bat dién cut,
men theo cdc mit cit, ddo ngwoc khdi hinh mot cdch nhanh chong,
bién do6i thanh mot hinh vién gach! Gido sw lam twong tw véi khoi
hinh bdt dién cut con lai. By gi¢r c6 thé dit dé dang hai hinh vién
gach vao trong cdi hop.
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Ba ciu bé thdy that 1 4n twong. Ai ciing v0 tay hoan ho!

“Doi lic, dé gidi dwoc mot bai toan, cic em phadi thay do6i cach suy
nghi ctia minh”, gido sw nai.

Lai c6 thém mot diéu nira cho Jai ghi nhé: "C6 nhiéu cich khidc nhau
dé& nhin nhin mot vin dé”.

Ti€p theo, gido sw 1dy mot khéi hinh dwoc vé trong giong nhw mot
con cao.
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“Khoi hinh nay 1a mo6t khoi thip nhi dién hinh thoi, nhung bay gi¢
ching ta sé gid v né 1a mdt con cdao”, 6ng dy noi.

Giao sw kéo mot soi diy va khéi hinh dwoc 14t nguwoc phian bén
trong ra ngoai tao thanh mot hinh vién gach dwoc vé trong gidng
nhw mot con ran.

“Con ran da an con cdo mit roi!l”. Gido sw ndi véi mot chdt giong diy
tinh nghich.

“Ahhh..” bon tré dong thanh thot ra mot tiéng thé dai.

Giao sw tién hanh lam lai meo Iic ndy mot cach tir tlr, trng bwérc
mot, d€ cho cidc ban nhé cd thé quan sat dwoc diéu gi dang xay ra.
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“M6t vai khéi hinh dwoc cat theo cach dic biét va c6 thé ddo nguoc
mat bén trong ra ngoai dé€ tao thanh mot khéi hinh khac. T6i goi
ching la nhitng khéi hinh ddo ngwoc. Thinh thodng ching ta cling c6
thé cit va hodn dfi mit trong v&i mit ngodi cda khai hinh dé€ cho ra
mot khoi hinh dong dang v&i khoi ban dau.”

Giao sw gi¢i thiéu moét khéi hinh khac, trén dé c6 vé nhitg con ky
nhdong mau xanh 14 cay.

“Pay la mot khoi bat dién cut khac”, 6ng dy néi.
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Giao sw 1at mat trong ctia khoi hinh ra ngoai, tao thanh mot hinh bat
dién cut khac. Lidn nay thi nhitng con ky nhéng mau da cam dwoc vé
1én do.

"Day la mo6t vi du clda nhitng khéi hinh c6 thé 14t mat trong ra ngoai
dé tao nén mot khoi hinh dong dang véi néd. Toi goi diy la nhitng
khoi hinh ddo nguwoc ky nhéng”, gido sw nai tiép.
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Jai quan sat moi thir. “Cho nén cung moét Khoi hinh, nhung déi khi
doi mat trong ra ngoai c6 thé tao dwoc hai khéi hinh khac nhau phai
khong a?”, cau hoi gido sw Yamaaki.

“Cau bé quan sat that tot”, gido sw noi. “Chung ta 1t kho6i hinh bat
dién cut ban diu thanh mo6t khéi 1dp phwong, trong khi khéi hinh
bat dién cut thi hai, v&i con ky nhong, ching ta 14t thanh mot khoi
hinh bat dién cut khdc. Vang, v&i mot cich cit khac, mot khdi hinh
nhit dinh c6 thé d6i ngwoc thanh hai hodc nhiéu khéi hinh khac
nhau”.

“Tdi c6 lam nhiéu kh6i hinh ma c6 thé ddi mat bén trong ra ngoai dé
tao thanh nhitmg khéi hinh khdc. Nhiéu khoi trong s6 do dwoc trung
bay & trong phong nay.”

Giao sw 1y mo&t khoi hinh khac dwoc vé tréng giong nhw mdt con
heo. Jai nhin biét dwoc rang day ciing 13 hinh bét dién cut.

Con heo dwoc gan vao mot cdi truc. Khi gido sw Yamaaki xoay truc,
con heo bi 14t tlr trong ra ngoai va bién thanh mot tdng giam bong!
T4t ca bon tré cwdi vang.
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Gido sw cdm liang kinh tam gidc véi chir “OPEN” va d6i ngwoc nd bén
trong ra ngoai, thanh mot ldng kinh tam gidc dong dang véi lang
kinh ban diu, nhung véi chir “CLOSED”2 biéu dé ciing c¢6 nghia la
“bai gidng hom nay cliia gido sw dén day la két thuc”.

[toankho.com] 167



Cac ciu bé deéu thich thu, ngac nhién va hao hirc. Chiing mét nhir sau
mot ngay ¢6 qua nhiéu nhirng diéu mdi la, quan sat va van dung tri
6c lién tuc. Ching con tham gia x€p hang véi cac ban dé cho dwoc
nhan chir ky va chup dnh ky niém v&i gido s Yamaaki.
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Thé giéi Todn hoc Ky diéu sdp dong clra trong ngay.
Cac cau bé da & do cho dén gin sat gir dong cira. Ching quay tré lai
quiy dé trd nhirng d6i giay trwot. Trén tay ching la cac bai tip vé
nha, tdc phdm kiéu Escher ching tw 1am, va cdc sdn phdm xodn va
cat gidy.

Trén dwong quay tré ra, chung thiy mot diy cic man hinh ti vi. Gido
siw Yamaaki dang & trén d6 va 6ng dy dang gidng gidi nhiéu diéu
khdc nhau trén moi man hinh.

“O, d6 1a 1y do tai sao trong éng iy quen dén vay”, Ichiro néi, “minh
da tirng nhin thay 6ng dy trén ti vi roi”.

Chung gidp chi Keiko lin nira. Chi 4y cho ching xem mét quyén vé.
o Fal X & ~ N fod = 2 o~ ? x
Pdy 1a noi nhirng nguwoi dén tham quan viét cam nhdn cua minh.
Cac em c6 mudn viét diéu gi khong?”

Ba ciu bé lan lwot ghi lai cdm xtc ctia minh.

Truwdce day toi khéng thich todn, nhwng bdy gio thi téi nghi la t6i dd
thich né roi. Cdi mdy lam ra nhitng cdi 16 hinh vuéng that la tuyét! Cd
cdi mdy dé tinh UCLN va BCNN niFa. - Ichiro

Todn thdt Ia vui! T6i dd khong biét diéu dé cho dén khi téi dén day.
T8i thich trwot pa-tanh nhdt. Chiing ta c6 thé mua déi giay truot &
ddu nhi? - Kino

That la ngac nhién va ddy thir thdch! Téi chira bao gicr hdng hdi suy
nghi nhiéu nhw ngay hém nay, va téi rdt la thich thi. T6i tr héi t6i sé
tro thanh nha todn hoc chdng. - Jai

PS. Hém nay, chi c6 mft ngady thi khéng du dé nhin dwoc tdt cd moi

thit. Chiing toi sé tré lai.

Cac ciu bé da rat mét roi, vi thé chung im lang subt ca quiang dwong
vé nha. Moi ngudi dam chim trong nhirng suy nghi ctia riéng minh,
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Sau moi viéc x3y ra trong ngdy, Ichiro nghi rang ba cda ciu da ndi
dung. Thé gi¢i Todn hoc Ky diéu qud la c6 rdt nhiéu diéu b ich.
Todn hoc di tré nén that thud vi. Nhitng trdi tim xoidn s& danh cho ba
va birc tranh “Escher” sé tang cho me. C6 thé 1a me sé& treo birc tranh
trong phong ctia me.

Kino nh¢ lai tat cd nhirng diéu ky diéu ma ciu di dwoc trdi nghiém.,
Ciu sé cO gang tim ra nhitng diéu ciu c6 thé ndi vé chuyén di nay
hay hon Kentaro.

Jai nhé lai tit cd nhitng ghi chu cda ciu va k&€ hoach thir nghiém mon
toan ma ciu s& lam khi vé nha.
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L&i cam on

Gido sw Joseph O’Rourke va gido sw Stan Wagon da cho chung tdi
biét vé nhirng chiéc xe dap v&i banh xe hinh vudng dwoc trung bay
trong mdt s6 vién bdo tang khoa hoc & M¥.

Lin diu tién chung t6i dwoc tim hiéu vé vin dé gdp va cat 1 qua bai
gidng cua gido sw Erik D. Demaine, Folding and Unfolding Linkages,
Paper and Polyhedron tai Hoi nghi Nhat Bdn vé Toan roi rac va Hinh
hoc mdy tinh nim 2000. Gido sw Demaine di san long giup dor va
cho phép st dung nhitng md hinh nép gip cia minh vao trong
nhirng bai gidng trén ti vi cia gido swr Akiyama.
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Ong Sebastian von Wathenau Mayer va ba Claudia Masferrer Leon
da sang tao ra co cidu banh xe va truc dwoc thay trong nhirng doéi
giay pa-tanh trong cudn sich nay. Nhitng banh xe c¢6 d6 rong khong
doi va nhirng truc la tam giac Reuleaux quay trong khung hinh
vudng. Hai ngwdi nay déu la hoc tro clia gido sw Urritia Jorge.

Ong Yasuyaki Yamaguchi va 6ng Minoru Kanzaki d4 ché tao ra hiu
hé&t cic mau hinh c6 trong Thé gidi Todn hoc Ky diéu. Hai 6ng da
mat mwdi nam dé lam ra nhirng tac phim nay.

Nhirng mau vé hinh tam gidc, 16 héng ngii gidc dwoc gidi thiéu boi
ong Yoshiyuki Kawazoe va 6ng Ikuro Sato. Nhitng dung cu thuc té
nay da dwoc ldm bang kim loai.

Ong I. Sato va dng H. Nakagawa di cung cdp cdc khdi hinh 14p kin
khong gian ma chung ta goi la cac c-squadron & trong sach.

Cong ty M.C Escher Company - Holland da cho phép dang lai nhiing
tac phdm clia Escher 1én cudn sach.

Chu thich

The Hyatt Co. da 14y dwoc mot bing sdng ché vao ndm 1921 d8i vi
m&t mili khoan 1am ra 16 héng hinh vudng. Miii khoan ctia ho c6 mot
lwdi co dinh, m6t khung quay va nang 200 kg. Con miii khoan trong
Thé gi&¢i Todan hoc Ky diéu c6 nhiéu lu®i quay, c6 mdt truc linh hoat,
mot khung ¢6 dinh va cé thé di dong dwoc.

Nam 1889, Francis Galton di thiét ké ra mdt dung cu goi 1a Galton
quincunx dé€ mo td phan b6 chuin trong xdc sudt. Phin phia trén
cing cua dung cu pachinko & Chwong 6 dwoc thiét ké twong tw nhuw
bdng ctia Galton, nhung phin ddy ndi thi dwoc thém vao dé dé dang
nghiéng dung cu khi biéu dién, va ciing dé cho cidc qud béng quay
tré veé vi tri ban dau.
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