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LOINOI DAU

Bién soan b sich nay cic tic gia khong c6 ¥ dinh va ciing -
khong thé mé td mé6t cach hodn chinh va lién mach timg vin dé
cua todn hoc, d6 1a nhiém vu cla sich gido khoa. Muc dich cha
bo sdch nay chi 1a khéu goi sy say mé cla ban doc, dé tir d6 tim
hiéu thém vé todn hoc. Trong qua trinh tit day dén hoc, tit hoc
dén hiéu, tir hiéu dén ding va tit diing dén sdng tao ddi hoi méi
ngudi phai tim 101, ning dong. Sich gido khoa chi cung cédp
nhiing diéu c6t yéu, do vay dé hiéu diy di hon va siu sic hon
timg van dé, cin doc nhilg sich bé tro.

B6 sich nay gém 6 tap:

¢ Tit nhién trong ngdu nhién

o (Cdi dd biét trong cdi chira biét

e Khing dinh trong phil dinh

¢ Hiw han trong v6 han ‘

e Dai lugng khong d6i trong dai lugng bi€n d6i

¢ Hinh tugng trong triru tugng.

Céc tap sich ndy doc 1ap véi nhau, ké cic cau chuyén 1y thi
vé xdc suéit, phuong trinh, logic, giét han, ham s&, biéu dé, ...

Sach phuc vu hoc sinh, gido vién phd théng va nhitng ngudi
yéu thich toédn. ‘

Tap Ba niy mang tén "Khdng dinh trong phi dinh", gém
nhitng ciu chuyén bé ich, dé ban doc hiéu thém ¥ nghia siu sic
cua logic.

Nhan day cic tic gia xin cam on Gido su, Tién st khoa hoc todn
hoc Nguyén Duy Tién di cho nhiing y kién bé ich d€ hoan chinh
ban thao, k¥ su Vi Béi Tuyén va clt nhan Hodang Thdng da gidp do
chiing toi trong qud trinh chudn bi ban thio cho tap sdch nay.

CAC TAC GIA
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1. B4t diu tir "Cugc chién giira ngudi va may"

Tai mot nha hdt chat nich ngudi & London, khdn gid dang
cham chd theo ddi gido su do thuat biéu dién tiét muc “Tri nhd
ky la”, bong nhién mét ti€ng nd 1am gido su ngd vat xudng.
Nhan lic moi ngudi dang nhén nhdo thi hung tha di bo trén.
Hom sau, trén trang dau cla mot & bio da dang vu d4m sdt ron
ngudi d6, mot & bdo khic cling dang ndi bat tin: “Hién tai
Tapuletin ¢6 hon mét nghin mdy tinh bi hong, con cdc noi khéc
trén thé gidi dd xay ra hién tuong nhiéu mdy tinh ngimg hoat
dong. Cac nha khoa hoc chua 1y giai duge hién tugng niy, ho néi
nhitng mdy tinh d6 khong bi hong, thé ma khéng chiu lam
viéc”... “Dén nay téng s6 mdy tinh ngimg hoat dong trén toan
thé gidi da 1én t6i hon 25 000 chiéc”... “Cuc trudng Cuc Hang
khong vii try ciia M§ chi rd: Pay 13 van dé cuc ky nghiém trong,
néu hién tugng nay ¢ir tiép tuc thi k&€ hoach hang khong vii tru
cha ching téi s€ bi vd, vi cong viéc cha ching toi gan lién véi
mdy tinh”,...

Trén day 1a tinh ti€t ddu tién ghi chép, kham phd “bé é¢ van
nang” cla cubn tiéu thuyét khoa hoc vién tudng clia nha vin
L.G. Alecxander ngusi Anh.

“Bo 6c¢ van nang” 1a cdch goi d€ ca ngoi gido su 4o thuat
Masteman. @ng ¢é tri nhd that kinh ngac. Hom dé ong dang
bidu dién tiét muc dic sac “Tri nhd ky la” thi mot ngudi la mat
lén san khiu dua cho 6ng manh gidy viét mot ddy cdc con s6 ma
bon chit s6 dau 12 4967. Khi 6ng dang xem manh gidy thi ngudi
la mat bin vao 6ng.

Tinh tiét ti€p sau cha cau chuyén 12 Cuc Hanh dong cha Anh
clr nhan vién diép bdo tai ba Kasti d6t nhép 1én hon dao Tolifos
trén bién Aiclin. Trén ddo cé chiéc may tinh “DOT” rit to, né cé
thé phdt tin tic dén cdc noi trén the gigi. Ban than “DOT” lam
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viéc doc lap, do vay khi trén toan thé gidi c¢6 hang chuc nghin
may tinh ngimg hoat dgng thi né van lam viéc binh thudng. Khi
cuc trudng giao nhiém vu cho Kasti, cuc trudng dua cho 6ng ta
mot manh gidy, yéu cau Kasti hoc thudc long chit va sé trén do:

"CDS 4967 543 287 043 789 076 543".

Tir d6 vé sau, tinh i€t cda ti¢u thuyél dat dén dinh cao,
khién ngudi doc say mé. Sau khi Kasti 1én déo thi gap nhiéu gian
nan, nguy hiém, may ldn thodt chét. Cudi cling nhd long diing
cam va tri thong minh ctta minh ma Kasti da tim duge diéu bi
mat trén dao Tolifos.

Trudc ddy nam nam cé hai k¥ su dién tir tai ba: Hatepek tir
M§ va Smith tir Anh, nhan nhiém vu dén dao Toliflos xay dung
“DOT”. Smith ch tri céng tic thiét ké “DOT” nhung sau ba
nam, vi ¢ su bat hoa véi Hatepek nén Smith da r&i khoi ddo va
“mai danh an tich” & m¢t noi niao dé. Tir d6 Hatepek quan 1y
cOng viéc toan dao, nhung 6ng ta 14 ngudi ham quyén lvc, mudn
lam ba chu mdy tinh trén toan thé gidi. Do vay, théng qua
“DOT”, ong ta da tao ra hién tugng mdy tinh ngimg hoat dong
dé khéng ché todn cdu, hong lam thé gidi 1am vao khiing hoang,
phdi theo su diéu khién cla ong ta.

Ciing chinh lic ndy, qua mdy nam van hanh, “DOT” di thé
hién dugc uy luc cla minh va tu cot minh 13 “nguyén thi”. Né
bat ddu ¢6 nhitng am muu den 6.

Nhung Smith ciing nim dugc s6 liéu pha hity ctia “DOT”, vi
vay Hatepek da cir ngudi muu st Smit.

Smit chinh 1a gido su ao thuit Masteman, nén khi duge tin
Masteman da chét vi bi am sdt, Hatepek cho ring cé thé “an

-ngon ngu yén” duge réi. Khong ngo trude lic chét, Smit di nhan

duge tin s6 lugng 16n mdy tinh trén thé gidi da ngimg hoat dong.
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Ong bi¢t ring dé 13 do am muu clia Hatepek va dy dodn ring
loai nguwdi s&€ phdi chiu mot hau qua hét sic nghiém trong. Su
thoi thdc lwong tri dd khi€n Smit cung cdp s6 liéu pha mdy tinh
cho Cuc Hanh dong trude khi 6ng chét hai ngay.

Lai néi vé Kasti, sau khi 1én dugc dio Toliflos thi bi “DOT”
phdt bién, nhung “DOT” lai tinh todn ring néu dé Hatepek trén
dao thi minh bi uy hiép, chi bang thay ngudi khdc. Vi vay, may
1an Kasti bi Hatepek muu st nhung déu duge “DOT” citu thoit.

Khi Hatepek chét, Kasti dd gia vo phuc ting “DOT” dé cha
thoi co vio duge phdng diéu khién bam hé thong phat lénh
(CDS) va day s6 4967 543 287 043 789 076 543. Cudi cling th&i
co thuin lgi da dén, Kasti da thuc hién dugc nhiém vu clia minh
va toan bo mdy tinh trén th€ gidi lai hoat dong binh thudng.

Trong cau chuyén trén, tac gia dd mé ta “Cudc chién giita
ngudi mdy” that gay go va dc liét, c6 ca sing nd va dé mau,
nhung cudi cung mdy tinh d that bai. Diéu ndy 12 hién nhién, vi
di mdy mdc cé hién dai dén dau di nita thi ciing déu do con
ngudi sdng tao ra, con ngudi khdng ché né. '

Tuy nhién, khi doc cau chuyén trén cé ban s& dit ra cic cau
hoi: '

Tri tué cua nhan loai ¢6 phai di khong theo kip védi sy phat
trién cllia mdy tinh? Tir nay vé sau, ¢é con xay ra “Cudc chién
giffa nguoi va mdy” mang tinh toan cdu nita hay khong? C6 thé
maot ngay nao do, con ngudi s€ phai lam “néd 1&” cho mdy tinh
khong?...

Muén tra 10i duge cdc cdu hoi nay, ching ta cdn phai bét
ddu tir tu duy va suy luan clia con ngudi. Ching ta s& Iin lugt
xem xét cde van dé ny & cdc muc sau. '
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2. Logic ménh dé ‘
Logic hoc 12 mét khoa hoc di cé
tr trudc Cong nguyén, duge hinh
thanh dé nghién ciu. tdng két va he
théng hda cac phuong phip suy nghi
(tu duy) cia con ngudi. Ngudi cé cong
d4u trong viéc xay dyng logic hoc la
nha toin hoc Aristotle (384 - 322
trudc Cong nguyén) ngudi Hy Lap cé
dai. Ong di t6ng két céc thuyét
logic riéng biét, rdi rac thinh mot hé
théng va goi 1a “logic hinh thirc”.
Sau Aristotle ngudi ta tiép tuc
nghién citu va phdt trién “logic hinh
thicc”. Cho dé&€n thé ky XVII, nha
toan hoc Gottfried Wilhelm Leibniz
(1.7.1646 - 4.11.1716) nguoi Duc da
dé xudt nhitng tu tudng nham hoan
thién va déi mdi “logic hinh thic”.
Nhing mdi t6i nira cudi thé ky XIX,
dau thé ky XX, do cong lao ciha
George  Boole  (2.11.1815 -
8.12.1864, ngudi Anh), Gottlob
Frege (8.11.1848 - 26.7.1925) va
nhi€u nha todn hoc khdc, tu tudng va
y 46 cia G. W. Leibniz mdi dugc

G.W.Leibniz

G. Boole

thuc hién. Tir d6, logic hoc (logic hinh thu'c) da dat t6i trinh 4
chat ché va c6 tinh hinh thic cao do st dung duge ngén ngit cia
cdc ky hiéu va st dung dugc cic phuong phdp cla toan hoc.
Dong thoi, & trinh d6 nay, “logic hinh thic” dugc mang tén goi
mdi 1a “logic todn”. “Logic ménh dé” (con goi la “dai s6 logic”
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hodc “dai s6 Boole cdc mé¢nh dé”) l1a phdn ddu tién va ciing la
phén cd s& chia “logic todn”. Mot trong nhitng n6t dung chi y&u
ctia cudn sach nay 12 nghién ctu mot s6 ciau chuyén c¢é lién quan
dén “logic ménh dé€” va cic ing dung ciia nd.

Trong sich va trong cudc s6ng. ching ta thudng gap nhimg
cau dién dat mot ¥ niém vé mot tinh chat ndo d6 cia su vat, hién
tugng, hodc vé mot quan hé nao do giira cdc sy vat, hién tugng.
Trong nhimg cau d6, cé nhitng cau nhd tinh khich quan cia
chiing, ngudi ta ¢6 thé khang dinh duge chiing 1a ding hay sai.
Chéng han nhw:

1. “9 khong chia hét cho 2”

2. “Phuong trinh 2x + 3 = 0 ¢6 hai nghiém”.

R6 rang ciu thi nhat [a ding, cau thnt hai sai.

Tuy nhién, c6 nhing ciu ¢6 thé ding véi nhitng ngudi nay
nhung lai sai voi ngudi khac, tity thudc vao cam xtc, nhan thic
clia mdi ngudi. Ngodi ra, con nhitng cau nghi van, cam thén la
nhitng cau khong khang dinh duge ding hay sai.

Trong logic hoc, chiing ta chi quan tdm dén nhitng ciu ma
tinh diing hoac sai cla ching phai dugc khing dinh rd rang, va
khong quan tam dén y nghia, ndi dung ctlia cau d6. Cau nhu vay
duge goi 12 ménh dé.

Ménh dé (con ditge goi la "phdn dodn”) 1a cdu biéu thi mot
néi dung ma ta cé thé khdng dinh 1 diing hay sai mét cach ré
rang. Méi ménh dé déu la hodc diing, hodc sai. Khong cé ménh
dé ndo cé thé vira diing, vita sai. Ménh dé ding (sai) con duoc
got la ménh dé chan thuc (khong chan thuc). ‘

Nguai ta quy ude gidn cho ménh dé ding gi tri 1, gdn cho
ménh dé sai gid tri 0. Cic gid tri | hoac 0 dugc goi 1a “gid tri
chan 1y hay 1a “gid tri logic™, hay gon hon 1 “gid ui” trong
phép tinh ménh dé.
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Ngudi ta thudng phan cic ménh dé thanh cic ménh dé don
gian va cic ménh dé phic tap. Ménh dé don gidn (con duge goi
la "ménh dé so cdp™) |a ménh dé khong thé chia nho thanh cic
ménh dé khac. Ménh dé phirc tap (phitc hop) 1a ménh dé chira
nhiéu hon mot ménh dé don gian.

Ngudi ta thudng dung cdc ky hiéu: p,q. 1, ... A, B, C, ... dé
chi cdc ménh dé. Chang han nhur:

p = “6 chia hét cho 3"

q = “Moi qua chanh déu chua”

r = “Chach dé ngon da™... _

Khi ménh dé p ¢6 gid tri chan ly 1a 1, ta viét p = 1. Khi
ménh dé q c6 gid tri chan 1y 14 0, ta vi¢t g = 0.

Meénh dé va quan hé gifta cdc ménh dé 1a doi tugng nghién
citu ciia “logic ménh dé”. Ngudi sing lap ra “logic ménh dé” la
G.Boole. Mot trong nhitng nhi¢m vy chit yéu clia “logic ménh
dé” 1a dat co so ban ddu cho viéc nghién cttu ban chét cha cdc
phép suy luan todn hoc va xdc lap céc ticu chudn vé s diing dan
chia cdc suy luan d6. Céc két qua nghién ciu clia “logic ménh
dé&" da gép phan xdc 1ap duge cic quy luat logic, cdc quy tac suy
Juan, ma tu duy cla con ngudi bat bugc phai tuan theo, néu
mudn ¢é san pham tu duy chinh xdc. Ching (cdc quy luat logic,
céc quy tac suy luan) 12 co s& clia moi hoat déng tu duy, moi
nghién citu trong it ca cdc nganh khoa hoc khac nhau.

Nho cac phép lién két logic (cdc phép todn trén cdc ménh
d&), c6 thé tao lap dugce cac ménh dé mai tir cdc ménh dé da cé.
“Logic ménh dé” nghién ciiu cic phép lién ket logic sau day:

a) Phép phu dinh

Phit dinh ciia ménh dé p, ky hiéu p hodc 7p. doc la “khong
phai p”, 12 mot ménh dé ding khi p sai va sai khi p ddng.
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Bing gid tri chan 1y cha phép

phit dinh 14 bang 2-1. Bdng 2-1
Vi du, néu p = "3 nhd hon 0" thi =

P = "3 khéng nhé hon 0" P P
Trong vidy nay,p=0, p = 1. 0

b) Phép ruyén (tong logic) 0 1

Tuyén ctia hai meénh dé p, q 1a
ménh d¢ méi, ky hiéu Ia p v q (hodc 12 p +q), doc 1& “p hoic q”,
dugc tao thanh khi trong cau cé hai ménh dé p. q nbi véi nhau
bang lién tir “hodac”. :

Ménh dé tuyén p v q
sai khi cd hai ménh dé p, q Bdng 2-2
déu sai va diing trong cdc

X s P q Pva
truong hgp con lai. Béng
gid tri chan 1y cla phép 1 1 1
tuyén 14 bang 2-2. R 0 1
¢) Phép hoi (tich logic) 0 L 1
0 0 0

Hoi clia hai ménh dé p,
q la ménh dé mdi, ky hiéu Bdng 2-3
lap g (hoaclap. q), doc

la “p va q”, dirgc tao thanh P q PAg
bang cich ghép hai ménh 1 1 1
dé p, ¢ da c6 bang lién tir 1 0 0
“va”. Ménh dé héi p A q 0 1 0,
ding khi cd hai ménh dé p, 0 0 0

q déu diing va sai trong céc
trudng hop con lai. Bang
gid tri chan Iy cGa phép hoi Ia bang 2-3.

10
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d) Phép kéo theo

Ménh dé kéo theo 12 mot ménh dé phifc tap duge tao thanh
do ta ghép hai ménh dé p, q boi cdc lién tir “néu ... thi .. (hay
bdi cdc lien tir khac cling loai) dé dugc ménh dé “néu p thi q”, ky
hiéu p — q. (Thay cho céch viét “néu p thi q”, cdn c6 thé viét Ia
“p kéo theo g” hoac la “psuy raq”).

Ménh dé kéo theop = q

sai khi p ding va q sai, diing Bang 2-4

trong cdc truong hop con lai. p q p—q

Bang gid tri chan 1y cia phép

kéo theo 12 bang 2-4. 1 . 1
Trong ménh dé p — q, 1 0 0

ménh dé p duge goi 1a gia 0 1 1

thiét (hay con goi 1a diéu kién 0 0 i

di dé cé q), meénh dé q dugce
goi 1a k&t luan (hay con goi la
diéu kién cédn dé c6 p).
Vi du. Cho p = “Bau tréi c6 gid™;
q = “Diéu bay dugc trong khong trung™.

Khi d6 ta c6 p — q la Bing 2-5
ménh dé: “Néu bau trdi cé gid
thi diéu bay dugc trong khong P q peq
trung”. 1 1 1
¢) Phép tuong dwong 1 0 0
Ménh dé trong duong la 0 1 0
ménh dé dugc tao thanh khi 0 0 1

ghép hai ménh dé p, q theo
mau “p khi va chi khi @ hodc “p néu va chi néu q”, ky hiéu p <> q.
Ménh dé wong duong p <> q ding khi ca hai ménh dé p, q déu

11
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ding hodc déu sai, va sai trong cdc trudng hop con lai. Bang gid
tri chan 1y cua phép tvong duong 12 bang 2-5.

Néu ménh dé tuong duong q > q ¢6 gid tri chan 1y bang 1
thi ta néi “p twong duong (tuong duong logic) véi q”, va ky hiéu
1a P=¢qg. -

[} Phép khéng urong duong

ine -
Ménh dé¢ khong tuong Bang 2-6
duong duoc tao thanh khi p q
o A peq

ghép hai ménh dé p, q theo
méu: “hoac p, hoic ¢, ky 1 1 0
hiéu p « q. Ménh dé khong I 0 1
tuong duong p «» q sai khi )

T ‘ n 2 X 0 l i
ca hai ménh dé p, q déu
ding hodc déu sai, va ding 0 0 0

trong cac trudng hop con lai. Bang gi4 trt chan 1y cia phép
khong tvong dwong 13 bing 2-6.

Néu ménh dé khong tuong duong p «» q c6 gid tri chan ly
biang | thi ta néi “p khong twong duong (khong tuong duong
logic) vdi q™, ky hiéu p == q. ' :

Céc phép lién két logic ¢6 céc tinh chat co ban sau day:
AvB=BvA
Av(iIBvO)y=(AvB)vC
AvAsA
Av(BAC)=(AVB)A(AVO)

AAnB=BAA
AABAC)=(AABYAC
ArA=A
A/\(BVC)E(A/\B)V(AAC).

e A

12
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Duéi day ta xem ring: | biéu thi cho ménh dé luén [udn
diing, 0 biéu thi cho ménh dé ludn ludn sai:

9. AvA=l
10. Avi=l
1. AvO0=A
12. AAA=0
13. Anl=A
14. An0=0

15. A-»B=AVB
16. AvB=AAB
17. B
18.
Chit y. Khi sit dung cdc ky hiéu "+" thay cho v va ™." thay

cho A, trong d6 ky hiéu "." khong bit budc phai viél ra, ¢6 thé
viét cdc tinh chit & trén dudi dang sau day:
1. A+B=B+A

2. A+(B+C).=._(A+B)+C

AB=BA
ABOCO=(ABC

6. A+B=A B
i7. AB=A +B
18. A =(A)=A

Stt dung cdc phép lién két logic, khi xuat phdt ti cédc
ménh dé don gién, ta s& thanh lap dugc cic ménh dé phic tap,

I3
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161 tir cdc ménh dé phic tap nay ta lai thanh 1ap cdc ménh dé
phitc tap hon, v.v... Cic ménh dé dugc thanh 1ap nhu vay va
ci cdc ménh dé don gidn ban diu déu dugc goi 12 céng thic
ctta logic ménh dé.

Suy dén cung thi méi mét ménh dé bat ky déu duge tao
thanh tir mét s6 hitu han cdc ménh dé don gian.

Trong cic ménh dé, c6 cdc ménh dé ludn ludn nhén gis tri
chan Iy bang I, khong phu thudc vio gid tri chén 1y cua cdc
ménh d€ don gian tao thanh né. Cic ménh dé nhu vay duge goi
la cic “ménh dé hang ding” (con goi 1a “cong théc hing
ddng”). “Ménh dé hang sai” (cong thic hing sai) duoc dinh
nghia tuong ty.

Vidy. Cic ménh dé sau day 1a ménh dé hing diing:

1.A > A A A Ao A
1 1 1
0 0 1

2.A A A A AA AA
0 0 1
0 1 0 1

33Av A A A Av A
0 1
0 1 1

Céc “cong thitc hing ding” biéu thi cic quy luat logic. Visc
nghién ciu cdc cong thifc hing diing (cdc quy luat logic) 12 mét
trong nhiing ndi dung chi y&u cia “logic ménh dé”.

14
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Céc quy luat logic 1a rdt nhiéu, trong d6 c6 ba quy luit co
ban la: luat déng nhat, luat khéng mau thuin, luét bai trung. C6
thé trinh bay tém tit vé cdc quy luat niy nhy sau:

Ludt déng nhdt yéu cdu rang trong khi suy nghi, khao sat
vé mot ddi tugng nao d6 thi tu twdng phai ludn ludn xac dinh
trong pham vi cla d6i tugng dé, khong dugc thay déi, 1an 16n
véi d6i twong khédc. “Céng thic hing diing” biéu thi luat dong
nhit la: A — A.

Ludt khéng mdu thudn cé noi dung 1a: hai ménh dé phi dinh
13n nhau A va A, khong thé déng thoi cing ding (trong cling
mot thdi gian, cing mot diéu kién, trong mét quan hé nhét dinh
nio d6). “Céng thic hing ding” biéu thi luat khong mau thudn
la: A A. '

Ludt bai trung c6 nodi dung la: hai ménh & phi dinh Ian
nhau A vd A, khéng th€ déng thoi cling sai (trong cling mot
thai gian, cing mot diéu kién, trong mot quan hé nhit dinh nao
d6). “Cong thitc hing ding” biéu thi luat bdi trung 12: A v A,

Ngoai ba quy luat logic co ban ké trén, cdn nhiéu quy luat
logic quan trong khéc, vi du nhu cdc quy luat duge biéu thi bdi
cdc “cong thic hing ding” sau day:

e X-2Y) Xo-Y

¢ X-Y) YoX

e X—=2Y) (Y-oZL)y- X-=>2).

Cic quy luit logic 1a co s& dé xdc 13p cdc quy tac suy luan.
Trong cdc muc ti€p theo sau diy, ching ta s€ tim dugc nhiing
cau chuyén b6 ich va Iy thd cé lién quan dén céc quy tic suy
luan, lién quan dén “logic ménh dé “ va cdc dng dung cla né.

Bay gitr ching ta s& sir dung “logic ménh dé” dé gidi bai
todn “Ai 1a ké c6 tdi” - mot bai todn suy luit logic. Bai toan do
nhur sau:

15
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Cho biét rang, xdy ra ba diéu sau day:
1. Néu A v6 t6i thi B va C déu vo toi.
2. Trong hai ngudi B va C, nhit dinh phai c6 ngudi vo i
3. A vo toi hoac B c6 16i. '
Hiy tim xem ai la ké c6 ti?
Gidi: Goi p 1a ménh dé “A ¢6 t61”

q 1a ménh dé “B c6 161"

r 12 ménh d¢€ *“C c6 10i”.
Theo gia thiét ta c6: v

P —>aqr= l,nghialép+qr= 1

Do dé, ta cé;
p+agn(g+n)(p+q =1
Pdp +pJq+prp +prq+qrqp +
+ qrqq+qrfp +qrrq= 1. 2-1)
Vi X.X =0, nén v€ trdi chia (2-1) bing prq, dodétacd :
prg=l,suyra:p=1,1=1,9=1.
Vay A va B déu ¢6 toi, con C 1a ngudi khong c6 t6i.
3. Khi con ngudi suy nghi, bo nao van hanh nhu thé nao?

Suy nghi bit ddu tir cdc tién dé. C6 thé tudng tugng rang,
dau tién trong nao lée 1én mot loat su kién va két ludn cé quan
hé vdi d6i tugng tur duy. Nhitng su kién va két luan nay hinh
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thanh trong ndo mot loat phdn dodn. Vé mat logic, nhilng phan

dodn d6 1a cdc ménh dé tao thanh cdc tién dé cho suy nghi (tu
duy). Vi du, ching ta suy nghi nhu th€ nao vé viéc phai dim bao
an toan cho hanh khich va nhan vién trén mdy bay dang trong
tinh trang nguy hiém? Thoat diu, cic ménh dé c6 thé hién ra
trong ndo nhu sau:
" Ménh dé I: Vat thé roi tir cao xuéng thap thi téc do roi ting ddn
Ménh dé 2: Ngudi roi xudng dit véi tée do 16n s€ bi tit vong
Ménh dé 3: Trong khong trung thi vai roi chim hon nguoi.

............................

Cic ménh dé nhu vay chinh 1 céc tién dé cla suy nghi, cta
suy luan. Dya theo cdc tién dé dé, ¢ thé tao ra nhimg sin phim
suy ludn hgp logic. Pau th€ ky XX nha todn hoc Henry Jules
Poincaré (1854-1912) ngudi Phdap d3 viét: “Trong logic néu
khong xudt phat tir mot cdi gi d6 thi khong thé chimg minh dugc
mot cdi gi ca va trong ching minh thi diéu két luan dugc rit ra
tir nhiing didu da biét”. |

Suy nghi duge dién ra theo nhitng quy tac. Nhu trén da ndi,
suy nghi thuong bat ddu tir cdc tién dé (cdc ménh dé da c6).
Péng thai dura vio céc tién dé d6, suy nghi nit ra cdc ménh dé
mdi. Quad trinh suy nghi nhu vay duge goi 12 suy luan.

Suy ludn la qud trinh suy nghi dé nr mot hay nhiéu ménh dé

da cé, rit ra ménh dé moi. Cic ménh d€ da cé goi 1a cic tién

dé clia suy luan. Ménh dé mdi dugce riit ra goi 13 k&t ludn cia
suy luan. ‘

C36 thé phan chia cdc suy luan thanh hai loai:

1. Suy luan dién dich (cdn goi la suy dién)

2. Suy luan quy nap.
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Trong cudn sdch niy chiing ta s& 14n lugt dé cap dén ca hai
loai suy luan dé6.

Suy dién dugc sit dung nhiéu trong cdc chitng minh cla todn
hoc va clla nhiéu nganh khoa hoc chinh xdc khac. Déng thoi
trong cdc chitng minh dé, suy dién luén dugc thyc hién theo cédc
quy tac xdc dinh. C6 nhiéu quy tic suy dién khic nhau. Viéc
tuan theo cdc quy tic d6 dam bao ring, néu phép suy dién xuit
phdt 1lx cdc tién dé ding, thi két luan cha né s€ 14 ménh dé diing.
Sau diy chiing ta sé tim hiéu cic quy tic suy dién quan trong
nhdt va thuong gip nhat trong cic ching minh clla todn hoc.
Chiing ta bat ddu cong viéc 1y thi nay tir viéc nghién ciu cdc suy
luat ciia chang ludi.

Nguodi ta ké ciu chuyén sau day;

Mot chang ludi ¢é mot chum gao, mot hom anh ta ndm trén
chiéc chi€u canh chum gao va bat ddu suy nghi mung lung: “Ta
s€ ban chum gao nay va dlung tat ca s6 tién ban gao mua gi
con. Nhimg con ga con 1dn 1én s& dé nhiéu trimg, sau d6 dem
tritng va ga ban di dé mua nhiéu lon con. Khi lgn 16n s& dé
nhiéu lon con, lic dé dem ban lon dé mua mot s6 trau, réi sé€ c6
nhiéu trau nghé. Néu bdn trau di, ta s& ¢4 tién mua manh dit,
c6é dit ta s& tréng lGa, tréng mia,... Sau khi thu hoach mila
mang ta lai ban dé mua thém nhiéu d4t, lai tréng trot vai nam
thi ¢6 thé di tién xay duge mot ngoi nha dep. C6 nha roéi, ta sé&
cudi mot cb vy xinh dep nhat trin doi,... Liic d6 thi ta giau cé
va sung sudng biét bao!”.

Chang ludi phan khdi, khua chian mga tay, ching may dé dé
chum gao, chum v&, gao dd ra tung tée vio cdt bin. Vira lic d6
mdt din ga cla nha hang xém chay t6i an sach gao. Thé la, ga,
lgn, triu, dit, ngdi nha dep va co vg xinh - tit cd udc mo bdéng
tan thanh may khéi, chi con lai chang lusi véi cdi chum va.
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Cau chuyén nay cho moi ngudi thdy rang: chi nghi thoi thi
chua d{, diéu quan trong 14 phai bit tay vao thuc hién, nhu ngudi
ta thuong néi “Di nghin dan nhd d6i chan trude nhat”. Két cuc
cua cau chuyén thi ding budn cudi, nhung phuong phap suy luan
cua chang ludi thi lai ddng xem xét.

Sau day ching ta s&€ nghién cdu phuong phap suy luan cua
chang ludi: Trude hét anh ta béit ddu tir hai tién dé:

1. ”Né&u cé gao thi bdn gao dé mua gi". Néi mét cdch don
gian 14 "Néu ¢d gao thi c6 ga".

2. "C6é mét chum gao”.

Roi tir hai tién dé 46 dan dén két luan “Cé ga”. Trong suy
luan ké trén cia chang ludi, ngudi ta goi tién dé “Néu ¢6 gao thi
c6 ga” 1a tién d€ 16n, va goi tién dé “Cé mot chum gao™ 1a tién @&
nho. Nhu vay, suy luan ké trén clia chang ludi 1a:

[Tién dé 16n) : “Néu c6 gao thi cé gd”
[Tién dé nho] : “C6é mot chum gao”
[K&t luan]: “Co ga”

Suy luan ti€p theo cia chang ludi la:
[Tién dé 16n] : “Néu cé ga thi cd tritng”
[Tién dé nhd] : “Cd ga”
[Két luan] : “Cd tring”™

Suy luan tiép theo cla chang ludi la:
[Tién dé 16n] : “Néu cé ga va cd trimg thi ¢ lon”
[Tién dé nho] : “Cé ga va cd tring”
(Két luan] : “Cé lon”

Suy luan ti€p theo ctia chang ludi la:
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[Tién dé 1én]: “Néu ¢6 lgn thi ¢6 trau”
[Tién dé nho] “C6 lgn”
[Két luan]: “C6 tran”
Suy luan tiép theo clia chang ludi Ia:
{Tién dé 16n}: “Né&u cé trau thi c6 dat va hoa mau”
[Tién dé nho] “Cé trau”
[Ké&t ludn}: “Co A4t va hoa mau”.

Suy luén tiép theo cla chang luoi la:
{Tién 88 16n]:  “Néu c6 d4t va hoa mau thi ¢ nha dep”
[Tién dé nho] “Cé dat va hoa mau”

[Két luin]: “Cé nha dep”
Suy lu4n tiép theo cla chang ludi la:
[Tién dé 16n]: “Néu c6 nha dep thi c6 vg”

[Tién dé nho] “Cé6 nha dep”

[Két luan}: “Co vg”

Trong cac suy luan k& trén cha chang ludi, c6 mot cdu tric
logic chung la:

{Tién dé 16n}: “poq’
[Tién dé nho] : “p”
[Két luan]: “q”

(Péng thoi, néu hai tién dé p — q, q 12 cic ménh dé c6 gid
tri chan 1y bing 1 thi két luan q cling ¢6 gid tri chan 1y bang 1).
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Nhu viy, & day chang ludi di sir dung phép suy ludn, ma
trong phép suy luan d6, két luan dugc rit ra tir hai tién dé.
Nhitng phép suy luan nhu vay duge goi la phép "tam doan ludn”.

Cé nhiéu ki€u “tam doan luan” khdc nhau véi nhimg cidu
tric logic khac nhau.

“Tam doan luan” ¢6 ciu triic logic vira néu & trén con duge
goi 12 quy tic “modus ponens”. Quy tic niy 1a mét quy tic suy
dién rit quan trong, trong nhiéu h¢ thong logic va todn hoc hién
dai, né duoc xem 13 mot quy tac suy dién co ban nhat. Sau day la
mot vi du:

Hiy chitng minh dinh 1y:

“Téng (s6 do) ba gbc
trong cla mot tam gidc D
bing 180°".

Gid thiét: Cho tam.gidc
ABC (hinh 3-1).

Két lugn:

A+B+C=180" A ¢ £

Chitng  minh: Chimng
minh dugc thyc hién nho
mot diy nhimg “tam doan luan” sau day:

[Tién dé 16n]: Néu cho mét diém & ngoai mot dudng thing
thi qua diém da cho dung dugc duy nhét mot dudng thing song
song vdi dudng thing da cho.

[Tién dé nhd): Piém C (da cho) & ngoai dudng thang AB (da cho)

Hinh 3-1

[Két luan]: Qua C dung dugc duy nhit dudng thing CD/AB

[Tién dé 16n]: Néu cit hai dudng thing song song bdi mot

cét tuyén thi cdc cap gbéc ddng vi bang nhau
L
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[Tién dé nho]: Cit tuyén AC cit hai dudng thing song song
la AB, CD (AB // CD) '
’ . . ‘s A0S
[Két ludn]: Hai géc déng vi bing nhau : A = DCE.
(Tién dé 16n]: néu cat hai dudng thing song song bdi mot
cét tuyén thi cic cip géc so le trong bing nhau

[Tién dé nhé]: Cat tuyén AC cét hai dudng thang song song
1a AB, CD (AB#CD)

7
(K&t luan]: Hai géc so le trong bing nhau: B = BCD.
[Tién dé 16n): Néu mot géc 12 géc bet thi s6 do cia né
bing 180°
o R T e N
[Tién d€ nhé]: C+ BCD + DCE = ACE (1a géc bet)

N N
[Két luan] : T+ BCD + DCE = 180°
[Tién dé 16n): Néu thay s6 hang nio dé céia mot téng boi
mot lugng bing né thi gid tri clia téng khong thay déi.
s ax 1, A =
[Tién d€ nho]: Trong téng C+ BCD + ﬁ, thay BCD béi

e

B=HCD dé duoe téng € + B = DCB

N Py
[Két lugn]: C + B + DCE = &+ BCD + DCE = 180°
[Tién dé 16n]: Néu thay s6 hang nio d6 ciia mot t6ng bdi
mot lugng bang né thi gi trj cha tdng khong thay déi.
[Tién d¢ nho]: Trong téng C + B + DCE, thay DCE bosi
ﬁ=ﬁdé dugc téng C+ B + A,

P
[Két luan]: €+ B+ A =C+B + DCE = 180°
Vay A+B+C=180"
Bay gio chiing ta hdy xem “trd choi tri tué” ma c6 gido da
diing dé im hi€u nang lyc suy luan phan tich cia hoc sinh. Cé
gido 1&y 5 chiéc mii gitng nhau cho bon hoc sinh A, B, C,D xem .
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xem v noéi: “Trong ndy ¢6 2
chiéc mau trang, 1 chi€c mau
d6, 1 chi€c mau vang va 1
chiéc mau xanh’’. Tiép d6 co
gido cho bon ban lin lugt
ngdi trén bon bic thang, rdi
bao ho nhidm mait lai va d6i
cho mdi ban mot chiéc md,
cudi ciing bao ho md mat ra
va doin xem mi trén dau
minh d61 mau gi?

K&t qua that bat ngd, tuy ban ngdi & sau ¢6 thé thdy mau cla
chi€c mii doi trén ddu clia ban ngdi & trudc, nhung A, B, C déu
n6i 12 khong dodn ra. D ngdi trude tat ca nén khong nhin dugc
miu mii caa ba ban nhung né lai néi da dodn duge mau chiéc mi
né dang doi. D 1am thé nao d€ dodn dugc mau cia chi€c ma né
dang d61?

C6 thé ban doc thong minh dd dodn ra ddp dn cha tro choi
nay. Ky thuc, su phdn dodn cla D khong khé, n6 righi nhu thé
ndy: “A ngéi & chd cao nhit, c6 thé nhin dugc mau timg chiée
mil clia ba ban ngdi phia trudc, tai sao né lai khong doan ra?
Néu né nhin thay ba ban doi 3 chiéc mil c6 ba mau xanh, vang
vi d6 thi né sé dodn duge mii ma né doi nhat dinh }a mau trang.
B 13 nguoi thong minh, cich nghi ciia A duong nhién 12 n6 hiéu,
vay tai sao B lai néi khong dodn dugc? Nhat dinh B nhin thay
phia trudc cé ban d6i mid mau tring. Néu khong, thi tir cdu tra
18i ctia A vh mau mii cia ngudi khdc, B s& doin dugc mau mi
ma né doi 13 mau tring. Con C; tri tué ctia né khong kém (so voi
B) nhung tai sao né khong phan dodn dugc? Ly do la vi chinh né
nhin thdy minh (D) d6i mi mau tring™.
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Nhu vay 12 D di khang dinh duge mau mi ciia minh, trong
sy phi dinh cia moi ngudi. Trd choi ndy cé thé md rong ra
nhi€u ngudt, chi cdn s6 mi 16n hon s6 ngudt 1a mot va s6 mau
mil bang sG ngudi, tic 1a ¢6 hai chiéc mii ciing mau.

Trong trd choi ndy, ¢6 thé phan tich céiu tric logic ctia cdc
phép suy luan clia D nhur sau:

- Khi nghi vé cau trd 15i cia A, ban D di thyc hién phép suy
luan sau day (12 mot phép “tam doan luan™):

(Tien dé 16n]: Néu truée mat A khong ai doi mil mau tring
thi A dodn ra (dodn ra A d6i mii mau trang)

[Tién d€ nhé]: A khéng dodn ra

[K€t luan]: Trudc mat A c6 ban doi mi mau trang.
Khi nghi v& cau tra 18i cta B, ban D di sty luan nhu sau:
[Tien dé 16n]: Néu trudc mat B khong ¢6 ai d6i mii mau
trang thi B dodn ra (dodn ra B doi mid miu tring)
- [Tién dé nhd]: B khong dodn ra

[Két luan]: Trude mét B ¢6 ban doi mii mau tring.

Khi nghi vé cau tra 1&i cila C, ban D d3 thuc hién phép suy
luén nhu sau:

[Tién dé 16n): Néu truéc mit C khong ai doi md mau tring
thi C dodn ra (dodn ra C déi mii mau tring)

[Tién d€ nhé]: C khong dodn ra

[Két luan]: Trude mat C ¢6 ban d6i mii mau trang (nghia 12
D d¢i mii mau trang).

C6 thé nhan thay ring trong ca ba phép suy luan k€ trén, D
déu van dung phép “tam doan luan™, ma cau triic logic cita né
nhu sau:
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[Tién dé 16n): p—>q
[Tién dé nho] : q
[Két luén] : P

Phép “tam doan luan” nay 13 mot quy tc suy dién cé tén la
ic “modus tollens”.

= "

quy ta

Ngoai nhitng “tam doan Iuan” ké trén, con c6 nhiéu kiéu
“tam doan luan” khdc, trong s6 d6 cé cdc “tam doan ludn
Aristotle” ¢4 tir thoi ¢ xua. Ching ¢6 19 kiéu vdi cdc cdu triic
nhu sau (Trong cic “tam doan luan” nay, tién dé chita thanh
phén P dugc goi 1a tién dé 16n, tién dé chita thanh phin S dugce

goi 12 tién dé nho):

1.TatcaMlaP
SlaM
SlaPpP

3.TaitcaM1aP
Motso S1aM
Motso S1aP

5.TatcaPkhongla M
SlaM
S khong 1a P

7. Tét ¢4 P khong 1a M
Mot s6 S1a M
Mot s6 S khong 1a P

9. TaitcaMIa P
TatcaMl1aP

. Mot s6 SI1a P

11. Mot s6 M 1a P
Tatcapm 1a S
Mot s3 S 1a P

2. Tat ca M khong la P
SlaM
S khong 1a P
4, Tatca M khong la P
Motso SlaM
Mot s6 S khong 1a P
6. TatcaPlaM
Skhong 1a M
S khong 1a P
8. TatcaPlaM
Mot s0 S khong 1a M
Mot s6 S khong 1a P
10. Tat ca M khong la P
TatcaMIaP
Mot s0 S khong 1a P
12. TatcaMla P
MotsoM1a S
MotsgSlaP
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13. M6t s6 M khong 12 P 14. T4t ca M khong 1a P

TatcAMIA S Motss M1a S

Mot s6 S khong 1a P Mot s6 S khong 12 P
15. T4t c4 P khong 1a M 16. Tdt ¢4 P khong Ia M

TatcaM1a S Mots6 MIa S

Mot s6 S khong 1a P M6t s6 S khong 1a P
17. TatcaPlaM 18. Motso Pla M

TdtcaMIas TitcaM1a §

Mots6SlaP Motso SIAP

19. TdétcaPla M

T4t ca M khong 1a S

Tét ca S khong 1a P.

Vi du. Ching minh ring tam A
gidc déu cé ba géc bing nhau timg
doi mot.

Gid thiét: Cho AABC cé

AB = AC =BC (hinh 3-2). , c

Két Iucjn:/ﬁ\& “B=C.

Chitng minh: Ching minh dugc
thuc hién nhd mét ddy cdc suy luan
sau day:

Hinh 3-2

I. T4t cd cdc tam gidc can 1a tam gidc 6 hai gbéc ké day
bang nhau.

Tam gidc ABC 1a tam gidc can véi ddy 1a BC (AB = AC)

. A - o
Tam gidc ABC c6 hai géc ké ddy bang nhau: B =C

II. T4t cd cic tam gidc cin 1a tam gidc c6 hai géc ké ddy
bang nhau ‘

Tam gidc ABC 1a tam gidc cén véi ddy 1a AC (BA = BC)

Tam gidc ABC cé hai géc ké ddy bing nhau:A =C,
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TII. Néu hai dai lugng ciing bing mot dai luong thi ba thi

bing nhau
Fay .
B'vaA cing bang C
AT
B=A.
Tir 46 ta c6: B=A
Fay
A=T
VATV AN
B=C
, AT
hay c6 thé vigt a: A =B=C.

D& dang nhan thdy rang irong ching minh & trén, cdc “tam
doan luan” (I) va (II) 12 cac “tam doan luan Aristotle”.

Trong cic chimg minh khoa hoc va trong thyc tién tu duy
hing ngay, cdc “tam doan luan” thudng duge thé hién khong
phai du6i hinh thitc ddy du cha ching, ma duéi hinh thic nit
gon. Cu thé 1a mot bo phén nao do6 cla “tam doan luan” (mot
trong hai tién dé hodc két luin) khong dugc néu.ra modt cich
tuong minh. Khi dé, dé khao sdt cdc'tam doan luan’ d6, phai
dung lai ching & dang “tam doan ludn” hoén chinh.

Vi du 1. Xét phép suy luén
sau day: ‘

"Vi AABC cén (AB = AC),

AR
nén B = C (hinh 3-3)".

C6 thé nhan thdy ring:

Suy luin vita néu la mot
“tam doan luan” rit gon, trong
dé tién dé 16n da dugce luge bo.
Dang hoan chinh cta “tam
doan luan” nay la:

Hinh 3-3
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[Tién dé I6n]: Moi tam gidc can (déu) I tam gidc c6 hai géc
ké ddy bing nhau -

[Tién dé nhd}: Tam gidc ABC can véi ddy 12 BC (AB = AC)

[Két luan] B=C

Vi dy 2. Mot hom nha tho thién i cha nhan loai Johan
Wolfgang von Géthe (Gdt, 28.8.1749 - 1832) nguoi Dic gap
mQt nha phé binh ¢ quang dudng hep. Nha phé binh nay vén
tinh ngong nghénh, khi gap J.W.von Géthe ching nhing khong
nhudng dudng, ma con t6 vé thdng minh, vira ngao man budc,
vira néi to rang: “Xwa nay ta chua nhudng dudng cho ké ngdc
bao giv™.

Trudc tinh thé€ bat ngy dé J.W.von Géthe cudi, cung kinh
né sang mot bén duong, 1& phép ddp: “A, a! Téi thi gan nhu
" nguogc lai!”. K&t quéa la nha phé bink ngao méin di bi “bé mat”
va cut hing.

O cau chuyén nay, di 12 nha phé binh hay 12 J.W.von Géthe,
mbi ngudi chi néi mot cau that ngdn gon nhung chim bidm va
hai hudc.

Phép “tam doan luin™ cfia nha phé bmh dugc dlmg 1ai hoan
chinh 1a:

[Tién d€ 16n): Néu ta gap ké ngdc thi khong bao gid ta
nhudng duong

{Tién d¢€ nho): Ta gap J.W.von Gothe 12 ké ngdc (da luge bd)

[Két luan]: Ta khong nhudng dudng (da luge bo, nhung
duge thé hién & hanh dong)

C6 thé hi€u cau néi ctia J.W.von Géthe la: “Té6i chi nhudng
dudng cho ké ngdc”, didu dé c6é nghia 1a: “Néu 16i nhudng
dudng cho ngudi nao, thi ngudi d6 13 k& ngéc”. Vi vay, c6 thé
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dung lai phép "tam doan luan" cla J.W.von Géthe mét cich
hoan chinh nhu sau:
[Tién d& 16n]: Néu to6i nhudng dudong cho ngudi nao, thi
ngudi do 1a ké ngée
[Tién dé nho]: Téi nhudng dudng cho nha phé binh (da luge
b6, nhung duge thé hién & hanh dong)

[Két luan]: Nha phé binh 12 ké ngdc (di lugc bo).

4. Biéu dé Venn va céc suy luan. Cac luong tir

“Truc quan la tia sdng chiéu doi nhan thic”. Dy 1a cau ndi
néi tiéng cla nha gido duc hoc Sumulinxki. Trong toan hoc, truc
quan thudng gidp ngudi ta 1y gidi nhimg khii ni¢gm, van dé triru
tugng.

Tip hop 1a mot khéi niém triru tugng va la mot trong nhiing
khéi niém co ban nhat cha todn hoc. Trong bat ky mot linh vuc
todn hoc nao ciing gap céc tap hop: céc tap hop s6, cdc tap hop
diém trong mat phing, tap hop nghiém cia mot phuong trinh, ...

Trong chuong trinh todn hoc, tir bac tiéu hoc, hoc sinh di
lam toan trén tap hop cdc s tv nhién, tip hop cdc s6 thap phan,
tap hop céc s6 hitu ty khong am.

Trong doi song, thudng gip cac tip ho‘p tip hgp céc hoc
sinh trong maot 16p hoc, tap hop cdc 16p hoc trong mot trudng,
tap hop céc dé choi trong mot 16p mau gido,...

Céc tap hop (thudng duge néi gon hon la tap) thudng duge
dién ta bdi cac tir; nhém, dan, d6i, chim,...

Ta coi tap hop duoc tao thanh bdi cac cd the (hay d6i tugng).
Céc c4 thé tao thanh tap hop goi Ia cdc phdn tir clia tap hgp.
Chéng han, khi néi tap hop cdc chit s6 trong hé¢ d€m thap phan
thi ta hiéu 13 tap hop gém 10 phén tir 1a cic chit s6 tr 0, 1, 2...
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dén 9; khi néi tap hop nghiém cia phuong trinh (x —2) (x - 3) =
thi ta hiéu céc phén tir clia tap hop nay 1a 2 va 3.

Mot tap hop thuong duge ky hiéu bdi cdc chir in hoa X, Y,
A, B, ... Phin tir cia mot tap hgp thuong duoc ky hiéu béi cic
chit in thudng x, v, a, b,...

D€ chi a 1a mot phén tir cla tap
hop A, ta viét a € A va doc 1a “a
thugc A™, hay “A chita a”. Ngwoc lai,
né€u a khong 1a phan tir cta tap hgp
A, tavi€ta ¢ A va doc 1a “a khong
thuéc A hay “A khéng chira a”.

Cuéi thé ky XIX, nha toin hoc
John Venn (1834 - 1923) ngudi Anh
da diing bi€u d4 dé bi€u dién cho tap
hop. Cu thé 12 da diing nhing dudng
cong phing, kin dé biéu dién cic tap L Euler
hgp. Trong cich biéu dién dé, cic '
phén tir cua tip hop dugc bi€u dién boi nhimg diém “d bén
trong” dudng cong, nhitng phdn tit khong thudc tap hop duoc
bi€u dién bdi nhitng diém “& bén ngoai” dudng cong.

That ra, trudc 46 nha toin hoc
Leonhard Euler (154.1707 -
18.9.1783) ngudi goc Thuy Si da
ding cic dudng tron dé biéu dién
céc tap hop.

Dudi day, ching ta s& tim nhitng
vi du vé& viéc ding biu d6 Venn
biéu dién tap hop.

Cho hai tap hgp A va B. Tap hop
A duge goi la “tap con™ cua tap hgp

Hinh 4-1
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B néu nhu moi phén tir cha tap hop A déu thudc tap hop B. Ky

hiéu: A c B.

Hinh 4-1 13 biéu d6 Venn minh hoa cho A ¢ B.
'Hai tap hop A va B dugc goi 1a bang nhau néunhu A C B va

" Bc A.Ky hiéu: A =B.
Hop cua hai tap hop A
va B di cho 1a tap hop cac
phin tir thudc it nhét mot
trong hai tap hop nay. Ky
hieu: AUB.

Hinh 4-2 13 biéu dé

Venn biéu dién A W B.
Giao clia hai tap hop A
va B 1a tap hop cdc phan tir
dong thoi thudc ca hai tap
hop nay. Ky hieu: AnB.
Hinh 4-3 13 biéu d6
Venn biéu dién A m B.

_ Hiéu ciha hai tap hgp A
va B (theo thit tr ndy) la tap
hop cdc phan tir thuoc A
nhung khong thuoc B. Ky
hiéu: A\ B.

Hinh 4-4 1 biéu d6
Venn biéu dién A\ B.
Néu B ¢ A thi hiéu

A\B dugc goi 12 phan bu
cua B trong A.

Hinh 4-2

Hinh 4-3

Hinh 4-4
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Hinh 4-5 1a bidu do
Venn biéu dién phén b coa A
~ Btrong A. 22
Vidy. Cho A va B 1z hai B
tap hop céc s6 sau diy:
A=1{1,2,57),
B=(2,3,5,8,9, 10}.
Khi d6 ta cé: Hinh 4-5
AUB=1{1,2,35,78,9,10}.
AnB={2,5)
A\B ={1,7}
B\A ={3,8,9, 10}.
C6 thé sir dung biéu
d6 Venn dé minh hoa,
kiém tra cdc suy luan,
hoac d€ giai mot s& bai
todn suy luan logic. . 0
Vidu 1. Mot I6p cé
45 hoc sinh, trong dé 16
20 hoc sinh ¢6 anh,em;
10 hoc sinh ¢6 chi, em;
1 hoc sinh vira ¢6 anh,
em lai vira ¢6 chi, em. Hinh 4-6
Hoi trong 16p ndy c¢6
bao nhiéu hoc sinh 14 con mot?
Gidi: Chi can v& biéu dé Venn (hinh 4-6) la tim dugc két
qua sau day: C6 16 hoc sinh 1 con mot.
Vi du 2. Hay sit dung biéu d6 Venn d€ minh hoa cho
“tam doan luan” sau day:

45
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[Tién dé 16n]: Tat ca cdc binh phuong cua cic $6 1¢ chia cho
8 déu du |.

[Tién dé nhol: a la s§ 1€

[Két ludn]: a’ chia cho 8 du 1.

Cin chi ¢ ring trong mét “tam doan luin”, tén tai ba tap
hop, méi tap hop déu xuat hién hai lan (trong “tam doan luan” -
dé).

Trd lai vi du 2 dang xét, ta c6:

Goi tap hgp céc binh phuong clia cdc s6 I¢ 1a E, tap hgp cac
s& chia cho 8 du 1 [a M, tap hop chi gém mot phan tr a® véi a Ia
s0 1¢ 1a B. Khi do ta co: '

Tién dé 16n xdc dinh quan hé:

EcM.
Tién dé nho xic dinh quan hé:
BcE.

Cic quan hé nay dugc biéu
dién boi biéu d6 Venn nhu & hinh Hinh 4-7
4-7.

Theo bidu d6 Venn ta ¢6: B = M, suy ra a° € M, nghia 1a
“a’ 12 mot sG chia cho 8 dur 1”. Pay chinh 12 két luan clia “tam
doan luan™. '

Nhitng diéu néu trén cho thiy ring, cé thé ding biéu dé
Venn dé minh hoa cho “tam doan luan”.

Vi du 3. St dung biéu dé Venn, hdy xédc dinh rd két ludn cua
“tam doan luan” say day:
~ [Tién dé 16n]: Tat ca nhitng ngudi thich dao pho deu cd
thanh tich hoc tap khong dugc tot
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[Tién d€ nho) : C6 mot s6 nit sinh thich dao phd

[Két luan]: ?

Giai: Goi A la tap hop: {Nhiing ngudi thich dao phé} |
B la wp hop: {Nhimg ngusi ¢6 thanh tich hoc tap |
khong dugce tot}

C 1a tap hop: |Nhimng nit sinh}

Khi d6 ta cé: '

Tién dé 16n xdc dinh quan hé A c B.

Tién dé nho xdc dinh
quan hé A N C chira nhiéu
hon mot phin .

Lap bidu d6 Venn biéu
dién cho cdc quan hé nay nhu
¢ hinh 4-8.

Tir biéu d6 Venn, ta xdc
dinh dugc quan hé giita tip B
va Cla:

B n C chia nhiéu hon
mot phén tir. Noi dung cua quan hé ndy 1a “Cé mét sé nit sinh cé
thanh tich hoc tiap khong dugc t6t”.

Hinh 4-8

Day chinh 1a két luan (can tim) cla “tam doan luan” dugc xét.

Vi du 4. Hay sit dung bi€u d6 Venn dé minh hoa cho “tam
doan luan” sau day:

[Tién dé I6n]: T4t ca nhimg ngudi ngl sém, day sém déu
khdée manh

[Tién dé nho]: Mot s6 tré em kﬁ'ﬁng khoe manh

[Két luan]: Mot s6 tré em khong ngll sém, day sém.
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Gidi: Goi A 1a tap hgp: {Nhiing nguoi ng sém, dédy sém}
B la tip hop: {Nhitng ngudi khoe manh}
C 1a tap hgp: {Nhimng tré em}.

Khi d6 ta c6:

Tién dé 16n xdc dinh quan
h¢ A < B.

Tién dé nho xdc dinh
quan hé C\ B chita nhiéu hon
mot phin tir. )

Lap bi€u 46 Venn biéu
dién cidc quan hé nay nhu & Hinh 4-9
hinh 4-9. _

Dua vio biéu dé6 Venn, xdc dinh dugc quan hé giita A va C
12 C\ A chita nhiéu hon mot phin tlr. Quan hé ndy c6 nghia la
“Mot s6 hoc sinh khong ngl sém, diay sém”. Day chinh la két
luan cua “tam doan luan™ da cho. (Hay néi cach khéc, két luén
cia “tam doan luin” di cho dugc biéu dién bdi quan he C\ A
chita nhiéu hon mét phén tir).

Vi dy 5. Hay xét xem “tam doan luan” sau day la “déng”
hay “sai”:
[Tién dé 16n]: T4t ca cdc hoc sinh cdn cu déu ham hoc.

[Tién dé nho]: Mot s6 hoc sinh ham hoc c6 thi luc khong
16t.

[Két luan): Mot s6 hoc sinh can ¢ ¢é thi luc khéng tét.
Gidi: Goi A 1a tap hop: {Cédc hoc sinh can cu}

B 14 tap hgp: {Cac hoc sinh ham hoc}

C 1a tap hgp: {Cic hoc sinh cé thi luc khong tot}.
Khi do ta cé:

35



www.VNMATH.com

|

\

\ E‘ ’
a) b) ¢)

Hinh 4-10

Tién d¢ 16n xé4c dinh quan hé A < B.

Tién d€ nhoé xdc dinh quan hé B » C chita nhiéu hon mot
phan tr.

Lap bi€u dé Venn biéu dién cic quan hé ndy nhu & hinh 4-10.

Dya vao biéu d8 Venn, chiing ta nban thay ring giita A va C
¢ thé xay ra mot trong ba trudng hop sau day:

1. Trudng hop & hinh 4-10a: A N C = @, ¢6 nghia la “Tat ca
hoc sinh cén ci déu ¢é thi lyc tot”.

2. Trudng hop & hinh 4-10b: A n C # &, c6 nghia 13 “Cé
hoc sinh cén cii ¢6 thi lyc khong t6t”. _

3. Trudng hop § hinh 4-10c: A < C, ¢6 nghia 1a “Tat ca hoc
sinh cdn cit déu ¢6 thi lyc khong t6t”.

Nhilng di¢u & trén ching to ring quan hé gita A va C khong
dugc xac dinh duy nhit; do d6 tir cdc tién dé da cé khong thé rit
ra két ludn gi.

Tir d6 suy ra rang “tam doan luan” di néu & trén 1A sai.

Chzt y: C6 nhimg quy tic' duge quy dinh cho cdc “tam doan
luan”. O diy ching t6i khong gidi thiéu céc quy tic d6. Tuy
nhién, vi du 5 cho thdy ring: C6 thé sir dung biu dé Venn dé
kiém tra xem “tam doan luan” di dugc thue hién 12 c6 “hop quy
tac” hay khong? (13 dung hay sai?).
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Vi du 6. Cho
biét riang:

. Nhitng thu
dé 15 ngay thang
déu viét gidy mau
xanh lam

2. Thu cua
ong G déu md dau
bang “Than yéu”

3. Thu viét

www.VNMATH.com

Hinh 4-11

bing muc den 1a thu do ong Z viét

4. Nhitng thu t6i c6 thé doc déu chua cat

5. V6t moi thu viét bing mot mat, khong thr nio chua dé

ngay

6. Nhitng thu chua ddnh dau, déu ding muc den d€ viét

7. Nhimng thu viét bang gidy mau xanh lam déu bi cat

8. Nhiing thu viét bang gidy mot mat khong thu nao ddnh

dau.

9. Thy ciia 6ng 7 déu khéng md diu bang “Than yéu”.

Haiy chitng minh ring 16i khong thé doc thu cla ong G viét.

Chitng mink: Cho p = {Thu dé 13 ngay thing}

q = {Thu bdng gidy mau xanh lam)
r = {Thu viét bing muc den}

s ={Thu éng Z viét}

t = {Thu da bi cat}

u = {Thu tai c6 thé doc}

v = {Thu bang gidy mot mat}

w = {Thu d4nh dau}
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o ' X = {Thu 6ng G viét)
y = {Thu m& dau bang “Than yéu}.

Can cif vao quan hé tir 1 dén 9 ta c6 thé v& bi€u d6 Venn nhu
| hinh 4 - 11 (trong d6, néu A 12 tap hop céc thy ¢6 tinh chat da
cho nzo d6 thi A 1a tap hop cdc thu khéng cé tinh chét do).

Tiurhinh 4 - 11 ta cé:
SDr>w >V DoOp

(3) 6 (&) (5

pCqgct
1
t>u
(4)
S DY D X,
9) (2)

Vi(t Du) & (tc TO),...,néntacé: T >t
t>qop
pDOvDwWDT D §
§sD Yy DX
Tird6 suy ra u o x. Diéu ndy chiing 16 ring: thy ma ong G
viét thudc loai “thu t6i khong thé doc™.
Bay gid ching ta d€ cap so luge vé cdc luong tir:
Cdc lugng i 1a cée tir sau day:
* “V6i moi”, ky hiéu 1a V, duge goi 1a “lugng tir khai quat”.
* “T6n tai”, ky hiéu 1a 3, duge goi la “luong tir ton tai”. |
(Ky hiéu V¥ 1a viét nguoc cha chit A trong tir All cilia tiéng

Anh, tir nay cé nghia I “tat ca”. Ky hiéu 3 13 “déo lai” ciia chix
E trong tir Exist clia ti€ng Anh, tir niy c6 nghia 1a “ton tai”).
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Chang han:

e "Vx € R, x> 20" ¢ nghia l1a “v6i moi x € R, ta déu cé
x2 20"

"Yx, p(x)" c6 nghia la “tdt ca céc phan tir x déu cd tinh chat
P :
"Wx € A, p(x)" cé nghia Ia “tdt ca cdc phan tir cia A déu c6
tinh chét p”.

e 3n e N, n la s6 nguyén 16” c¢6 nghia la “ton tai s6 ty nhién
n la s6 nguyén 16”.

"Jx, p(x)" c6 nghia 1a “ton tai phin tlr x cd tinh chét p™.

"Jx € A, p(x)" ¢6 nghia 1a “t6n tai it nhat la mot phan tr
cua tap hgp A ¢6 tinh chét p”.

Sau day 1a mot s6 tinh chdt cha cdc lugng tir:

1. ¥x [a(x) A b(x)] = Vx a(x) A VX b(x)
2. 3x [a(x) v b(x)] = 3x a(x) v Ix b(x)

3. Ix p(x) = VX a;(_)

4. Vxq(x) = Ixq(x).

Chii y. Ngoai lugng tir khdi quét va lugng tir t6n tai, nguoi ta
cOn sir dung ky hiéu sau day:

“31” ¢6 nghia 12 “chi ton tai mot” (ton tai duy nhit).

5. Phuong phap tién dé d¢ xay dung toan hoc

Phuong phép tién dé sinh ra tir hinh hoc, vi viy ching ta bat
diu tir hinh hoc.

Dé xay dung hinh hoc thanh mot nganh todn hoc chat ché vé
mat logic (va triru tugng), cdn phai trinh bay cdc sy kién hinh
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hoc thanh mét h¢ thong suy dién logic chat ché, nghia la phai
sap X€p cdc sy kién hinh hoc sao cho: méi mét khdi niém va moéj
mot dinh 1y déu duge dinh nghia va chunU minh tr cdc khii
niém va cdc dinh 1y da ¢6 trude, khi sor dung cdc quy tac logic
(cdc quy tac dinh nghia khdi niém va céc quy tac suy dién). Viéc
1am ndy da gap phai thuc t€ sau day:

Vidu, xét dinh nghia: “Hinh binh hanh 14 7 giac b hai cdp
canh song song”. '

R rang riang “hinh bmh hanh” dugc dinh nghia thong qua
cac khéi niém “tr gidc”, “hai dudng thang song song”. Cic khai
niém nay lai duge dinh nghia thong qua cdc khdi niem khéc.
Bén luot minh, cic khii niem khic lai dugc dinh nghia thong
qua nhitng khdi niém khdc nira,... Qua trinh nhu vay khong thé
ti€p tuc mii duge, bude ta phai lll'd chon va céng nhdn. (khong
dinh nghia) moét s6 khdi niém. lam co so dé dinh nghia cdc
khdi niém khdc. Cic khdi niém nhu vay duge goi 1a cdc khdi
niém co bdn.

Chiing ta hinh thanh va dmh nghia cdc khdi niém hinh hoc
nham nghién citu cdc tinh chit cia ching. Cic tinh chat duoc
phat bi€u va chiing minh thinh cic dinh 1y.

Qua trinh ching minh cdc dinh Iy cing gip phai mot thyc &
tuong ty nhu ¢ qud trinh dinh nghia cic khai niém. Didu d6 budc
ta phéi lya chon va céng nhan (khong chitng minh) mét s8 ménh
dé hinh hoc, ding lam co s dé ching minh cdc ménh dé hinh
hoc khdc. Nhitng ménh dé hinh hoc nhur vay dugc goi la cac rién
dé. Cung vOi ¥ nghia vira néu & trén clia cdc tién dé, cin ghi nhé
thém ring cdc tien dé phdt bidu 1o rang nhitng tinh chat ca cédc
khai ni¢m co ban, mé 4 cdc khéi niém co ban.

Nhu viy. & day da hinh thanh mét phuong phdp dac biét dé
xay dung hinh hoc: phirong phdp tién dé.
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Noi dung ciia phuong phdp tién dé:

1. Trudc hét xay dung mot hé tién dé gom :

o Cdc khai niém co bin

e Céc ti¢n dé.

O day cdn chd ¢ rang, dé c6 the “lam viéc duge™ véi he ticn
dé da xay dung, hé tién dé d6 phai duge xdy dung sao cho thoa
min dugc ba diéu kién sau day:

a) Phi mau thuan

b) Doc lap

c) bay du.

2. Sau dé, tir hé tién dé da dugc xay dung, thyc hién dinh
nghia tdt ca cdc khdi niém va ching minh tat ca cac dinh 1y, khi
str dung cdc quy tic logic.

Chii 9. Sau khi ndy sinh va phdt tri€n tir hinh hoc, phuong
phap tien dé da nhanh chéng duge van dung cho céc nganh todn
hoc va khoa hoc khic. Ngay nay, phuong phép tién dé da dugc
st dung dé xay dung nhiéu 1y thuyét khoa hoc hién dai.

Nauge dong lich st ¢6 thé thdy
ring phuong phdp tién dé di xudt
hién 14n déu tién trong hinh hoc & thé
ky HI trudc Cong nguyén. Cich day
hon 2200 nam, Euclid (330 - 275
truc Cong nguyén) ngudi Hy lap
nhung séng chil yéu & Ai Cap ¢d dai
da tdng hop nhitng tri thitc hinh hoc
co ban ctia ngudi Hy Lap thoi bay gio
va trinh bay ching thanh mot hé
thong suy dién logic tuong doi chat
ché, khi dua trégn mot s6 tien dé mi

Enclid
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6ng da lya chon. Véi diéu niy, Euclid 1a ngudi ddu tién trong
lich sir da s dung phuong phdp tién dé dé xay dyng hinh hoc
thanh mét khoa hoc suy dién. Euclid d4 trinh bay (4t ca nhimg
diéu dé trong bo sich “Nguyén 1y (co sd) ndi tiéng cia minh.
Bo sich nay gom 13 quyén véi céc noi dung nhu sau: hinh hoc,
mot s6 yéu o cha sd hoc, mot s6 van dé co ban cla viéc giai bai
todn dai s6 bang phuong phap hinh hoc,... Nhin chung, “Nguyén
1y 1a bo sdch dd tong hop dtrge nhitng co s& cla todn hoc duong
thai. Trong “Nguyen 1y, Eulid d phan chia cic tién dé thanh
“dinh d€” va “tién dé”. Khong thay Euclid néi r3 dinh d€ va tién
dé khdc nhau nhu th€ nao. Ngay nay ngudi ta goi tat ca ching 1a
tién dé. o

Euclid dugce coi 1a mét trong ba nha bac hoc vi dai clta nhan
loai ¢ the ky III truSc Cong nguyén. Ba nhi bic hoc dé Ia:
Euclid; Archimedes (287 - 212 trurée Cong nguyén); Apollonius
(262 - 200 truéc Cong nguyeén).

Nhén 1&i moi cla vua Claudius Ptolemaeus D¢ nhit, Euclid
da dén Alexandri va thanh lap & d6 mot hoc vién toan hoc. Euclid
1a ngudi diu dang, khiém t6n, nhung rat khang khai v cé tinh doc
1ap cao. Tuong truyén ring ¢6 mot l4n, khi C. Ptolemaeus bé¢ nhit
hoi Euclid: “C§ con duting nao khic,
ngan hon, dé di vao hinh hoc
'khong?”, nha bic hoc vi dai d3 tra
16i: “Khong! Khéng ¢6 con dudng
riéng nao danh cho Hoang gia ca”.

Tic phim “Nguyén 1y” cha
Euclid duge xem 12 mot ban thuyét
trinh khoa hoc miu muc trong suét
hon 2200 nim, va di dugc Issac Archimedes
Newton (25.12.1643 - 20.3.1727)

-1
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ngudi Anh noi theo trong tic phim
“Co s& toan hoc cua triét hoc tu
nhién” cba minh. Trong lich su
phuong Tay, “Nguyén 1y” cha Euclid
chiém hang thit hai vé s6 ldn tdi ban,
chi thua Kinh Thanh. Hon 2200 nam

qua, rat nhiéu nha toin hoc trén the&

gi6i déu phai hoc bd sich nay, nhu la
budc diu cin thiét d€ nim dugc hinh

hoc. Phan 16n chuong trinh hinh hoc -

& trudng phd thong trén thé gidi, cho
dén nhitng nam gin day, thyc ra ciing
chi 14 sao lai “Nguyén 1y cla Euclid.
Ngudi ta da phdt hién ra mot vai
thiéu sét cia hé tién dé cua Eulclid dé
xdy dung hinh hoc. Trai qua nhiéu the
ky, nhiéu nhi toin hoc di c6 ging
khdc phuenhiing thi€u sét dé, nhung
cho mai dén thé ky XIX nha todn hoc
‘David Hilbert (23.1.1862 - 14.2.1943)

I Newron

D Hilbert

ngudi Dic mdi can ban khdc phuc duge hét cic thi€u sét cia
Euclid vé6i tic phim “Co s& cia hinh hoc” ra doi nam 1899, va
dugc giai thuong qudc t€ Lobachevskii nam 1903.

6. Sai lam cia gido su A. M. Legendre

O tic pham “Nguyen 1y” ndi tiéng cia Euclid, trong so céc
dinh dé vi tién dé dé xay dung hinh hoc (hinh hoc Euclid ¢6

dién), c6 dinh Qe V. N6 ¢6 ndi dung nhu sau:

“Né&u mét dudng thing cit hai dudng thing Khéac tao thinh
hai géc trong ciing phia ¢é téng bé hon hai géc vuéng thi khi
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kéo dai vo han hai dudng thing nay, ching sé cit nhau vé phia
hai goc d6™.

Dinh d¢ V cta Euclid twrong duong v6i moi ménh dé trong
cdc ménh d¢ sau day: '

* “Qua mot diém & ngoai mot dudng thiang c6 nhiéu nhat la
mot dudng thing song song vdi mot dudng thang cho trudc”.
(Ngay nay ta goi ménh dé nay la tien dé Euclid hay 1a tién dé vé
cdc dudng thang song song).

* “Hai dudng thing song song bi ct boi mot cat tuyén tao
nén hai géc dong vi bing nhau (hodc hai géc so le trong bang
nhau hodc hai géc trong ciing phia bt nhau)”.

* “Téng ba géc trong clia mot tam gidc bing hai géc vubng
(180%".

* “Tat ca cdc dudng thing vudng géc véi mot canh cua goc
nhon déu cat canh con lai clia géc d6”.

- 33

* “C6 nhiing tam gidc ¢6 dién tich 16n tuy y”.

¢ “C6 nhiing tam gidc dong dang va khong bing nhau”.

* "Qua mot diém & trong mét géc 16i bao givy cing dung
dugc mot duong thing cit ca hai canh cia goc do”.

* “Tap hop céc diém nim vé mot phia cia mot duong thang
da cho va cdch déu dudng thing d6 1a mot dudng thing”.

Nhu dd néi & wren, hé tién dé cha Euclid cé mat vai thiéu
s6t. Trong qui trinh nghién ctu dé phat hién va khéc phuc nhifng -
thi€u sét cla hé tién dé niy, nhiéu nhi todn hoc da nghi ngo
rang dinh d¢ V cla Euclid 12 thira, nghia 13 c6 thé chitng minh
dugc dinh dé V, khi dya vao cédc dinh dé va cdc tien dé khic. C4
di¢u nghi ngd nay vi hai nguyén nhan sau day: mot 1a vi noi
dung khd phic tap clia 06 (ngudi ta thuong quen nghi rang mot
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dinh dé hoac tién dé thi phai don
. gian), hai 12 vi Euclid méi dén ménh
dé 29 méi s dung dén dinh dé V,
- trong lic cdc dinh dé khdc thi dugc
ding ngay (Do d6 ngudi ta nghi rang
chinh Euclid cling da tim cdch ching
minh dinh dé d6 nhung mai khong
duge, buoe long dén ménh dé 29
phai cong nhédn nd). Vi méi nghi ngv
ndy ma trong su6t hon 2200 nam,
nhidu nhia toan hoc dd tim cich
chitng minh dinh dé V nhumg da khong ching minh dugc. Nhiéu
ching minh twéng da thanh cong, nhung khi phan tich k§ thi hoa
ra I sa vao vong ludn quin, vi trong d6 da dung rryc gidc cong
nhdn mot ménh dé twong duong v6i dinh dé V, d€ ching minh
dinh dé V.

Nha todn hoc Adren Marie Legendre (18.9.1752 -
10.1.1833) ngudi Phép trong nhimg 1dn xudt ban khac nhau cla
tdc phdm “Khai niém vé hinh hoc” clta minh, di dua ra nhing
cich khic nhau d€ ching minh dinh dé V. Tuy phién, tat ca
nhitng cich chiing minh d6 déu bi mic sai 1dm.

AM Legendre

Trong 14n xuat ban thir 3 chia téc phdm “Khdi niém ve hinh
hoc” clia minh (vio ndm 1800), A. M. Legendre da dua ra cich
chitng minh sau day: Vi dinh dé V tuong duong vdi ménh aé
“Téng ba gpc trong cua mot tam gidc bang 180%", nén dé chimg
minh dinh dé V, A.M. Legendre da tim céch ching minh “Téng
ba géc trong ctia mot tam gidc bang 180%" nhur sau:

Piu tién ching minh rang “téng ba géc trong cua mot tam
gisc khong thé 16n hon 180",

Gia sif ¢6 tamt gidc ABC ma téng ba géc trong cla nd Idn
hon 180% A +B + T =180 + p, véi p > 0.
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L4y trung diém O cia canh
BC va kéo dai doan AO dén A’ C
sao cho AO = OA' (hinh 6-1),
ta ¢c6: AAOB = AA'OC > 0
A =R,dod6A +R, =R, +
ﬁz =A. Vi vay, trong hai géc 2
A vaA, phii ¢6 it nhdt 1a mot A B
g6éc khong 16n hon nira gé/c\ A, " Hinh6-1
gid sird6 12 goc R, (R, < % )

Tom lai, tir tam gidc ABC, ta dd dyng duge mot tam gidc
m6i trong dé c6 mét géc khong 16n hon nita géc A. Tir tam gidc
mdi, ta lai 4p dung cdch dung vira néu trén dé€ c¢6 dugc mot tam

.- » P P y - L) POy -
gidc thit ba, trong d6 c6 mét géc khong 1dn hon nita géc A, tic

142 khéng 16n hon 1 géc A. Cit the ti€p tuc dén tam gidc thi n thi
4 -~

s€ dugc mot tam gidc c6 mot géc khong 16m hon 5;?_— Khi

chon n khd 16n, ta c6 thé 1am cho géc dé nhd hon p. Péng thai,
dé dang chimg minh dugc ring téng céc géc trong cla n tam
gidc néi trén déu bing nhau va bang 180° + p (sir dung céc tam
gidc bang nhau € chimg minh diéu nay). Nhu vay, trong tam
gidc thit n, ta c6 mot géc trong nhé hon p, do d6 téng hai géc
con lai phéi 16n hon 180°. Diéu nay la khong thé duge, vi téng
hai géc trong ca mét tam gidc khong thé 16n hon 180". C6 thé
ching minh diéu vira duge phat bi€u nhu sau: Vi du xét ngay
tam gidc ABC, gia sir trong tam gidc d6 c6 B + C > 180°, lai
dung diém A' nhu & trén, dua vio cdc tam gidc bing nhau ta
chimg minh duge: B + C = ACA' > 180°, do d6 diém A’ s& nim
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khdc phia véi diém O déi véi dudng thang AC, diéu nay vo 1y vi
doan OA' 1a kéo dai cha doan AO. Suy ra khoéng thé c6 trudng
hqp/ﬁ + C > 180° Céch ching minh vira néu la dp dung dugc
cho hai géc trong bit ky clia tam gidc bt ky.

Tir nhitng két qua di thu dugc suy ra ring: “Téng ba- géc

trong ciia mot tam gidc khong thé 16n hon 180"
' Chii ¥: Trong ching minh & trén c6 hai diéu can chi y sau
day: , ‘
e A.M. Legendre di sir dung “phwong phdp ching minh bang
phan ching”. Ban doc c6 thé tim hiéu phuong phdp ching minh
nay & muc 8: “Phuong phdp ching minh “thay d6i quanh co™”.

o § day, A.M. Legendre theo quan diém: Hai tia chung goc tao
thanh hai géc, néu mot géc nhé hon 180° thi géc kia 16n hon 180°,
va tdng ctia hai géc nay bang 360°. Do dé mot goc cé thé c6 s6 do
tir 0° dén 360°. Dong thoi, goc ¢6 6 do nhd hon 180° 1a “goc 1617,
géc c6 s6 do 16n hon 180° 1a “géc 16m”.

Tiép theo chimg minh rang "Néu téng ba géc trong ciia mot
tam gidc nao dé bang 1 80" thi téng ba géc trong ciia bdt cit mot
tam gidc nao cing bdng 1 80°".

Trong chiing minh ménh dé nay, A.M. Legendre da khéng
pham sai 14m nao va d khong dya vao dinh dé V cha Euclid.

© Tirkét qua vira néu suy ra rang: “Néu téng ba géc trong cua
mot tam gidc n2o d6 ma nho hon 180° thi t6ng ba géc trong cha
mot tam gidc bat ky ciing nhd hon 180”, (6-1).

C6 thé chimg minh miénh dé (6-1) nhu sau: Gia sif c6 tam
gidc ABC maA +B + T < 180° (6-2). Xét tam gidc MNP bét ki
khdc ta c6: Theo két qua da chimg minh O trén, ta c6: M + N+P
< 180°. Tidp tuc, gia sir M+ N + P = 180° thi theo két qua da
ching minh & trén, suy ra A + B+ C=180° diéu nay 1a mau
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thudn véi (6-2).
Suy ra ring néu c
da co (6-2) thi
khong thé ¢6

A~ AN AN C /\A'
M+N+P=180°
vay thi phai cé
/1\71 + I/\I\+ P< 180°.
Nhimng diéu vira
A B B

thu dugce chitng to
ring ta di chung
minh dugc ménh
dé (6-1).

(Chi ¥ rang trong chiing minh vira néu & trén, da sir dung
phuong phép ching minh bang phan chimng).

Hinh 6-2

Sau d6 ching minh ring “Téng ba géc trong clla mot tam
gidc khong thé nhd hon 180%".

- Gia sir ¢ tam gidc ABC ma tdng ba géc trong ctia né nhod
hon 180°;
A+B+T=180" - p, véi p > 0 (6-3), 1a c6:

" Dung diém A' nhu & hinh 6-1 vk qua A' dung mdt dudmg
thang cit ca hai canh clia géc BAC B vaC (hinh 6-2). Dé
dang chitng minh dugc rang ABCA' = ACBA, nén téng ba géc
trong clia tam gisc BCA' ciing bing 180" — p- Tir (6-3) va do céc
k&t qua da ¢6 & trén, suy ra ring ABB'A’ va AA'C'C ciing ¢6 tdng
ba géc trong nhd han 180°.

Gidsit ABBA' c6:B+B+A = 180% - q,.véiq>0;
AA'CCc6: A +C+C=180"-r1,véir>0.
Pem tdng cic goc trong clia bén tam gidc ABC, BCA',
BB’A’, CC’A” cong lai véi nhau 11 trir di cdc gée ¢ ba dinh B,
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C, A’ (Tai mbi dinh nay ta cé ba géc ma tdng la mot géc bet), ta
s& dugce téng ba géc trong cla tam gidc AB’C’ bing:

(180° - p) + (180% — p) + (180% — p) + (180% - r) — (3 x 180%)

=180° - 2p — (g + r) < 180° - 2p.

Nhu vay, tit AABC cé tdng ba géc trong bing 180° - p, ta dd
dung dugc AAB’C’ c¢6 téng ba géc trong nho hon 1 80° — 2p. Lai
dp dung cdch dung trén vao tam gidc AB’C’ thi s&€ dugc mot tam
gidc thit ba c6 18ng ba géc trong nhd hon 180° — 4p. Ci thé tiép
tuc dén tam gidc thit n thi tdng ba géc trong cha tam gidc d6 nhod
hon 180° ~ 27! p. Ldy n kh4 16n, ta s& cé téng ba géc trong cha
tam gidc dé 1a moét s6 am. Diéu nay 12 vo 1y. Tir nhilng két qua
di thu duge suy ra ring: Téng ba géc trong clia mot tam gidc
khong thé nho hon 180°.

" (Cht ¥ ring trong chimg minh vita néu & trén, da sir dung .
phuong phdp chimg minh bang phan ching).

Tir cdc két qua da thu dugc & trén suy ra ring: Téng ba géc
trong cia mot tam gidc phai bang 180°.

Trén day la “ching minh” cia A.M.Legendre. Chitng
minh nay di cong bd trong cusn “Khdi niém vé hinh hoc” ciia
ong, in ndm 1794 va duoc coi 12 thay cho b “Nguyén 1y” cta
Euclid. Cu6n sich nay dugc dich ra nhiéu thif ti€ng va & My dd
tdi ban dé&n lan 33. :

Tuy vay khi khao sdt “chimg minh” di gidi thi¢u & trén cla
A M.Legendre, ngudi ta nhan thdy ring tat cd 1y luan cua ong
déu diing, trit ciu “qua A' dung mot dudng thing cit ca hai canh
ctia géc BAC & B' vi C' ” 12 bi sa vao vong ludn qudn'”, vi ngudi
ta da chitng minh dugc ring néu khong dua vao dinh dé V thi

V& sau, chinh A.M.Legendre ciing &4 chi ra chd sai cha minh,
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khong thé chimg minh dugc
ménh dé: “Qua mot diém
nam trong mot géc 16i bao
gid ciing dung dugc mot
duong thang cat ca hai canh X ' >
ctia géc d6”. Nhiing diéu nay
ching t6 rang A.M.Legendre H I
da dva vao truc gidc ma céng
nhan mét hé qua caa dinh dé - . Hinh 6-3
V dé chimg minh dinh dé V.
Pay chinh 12 sai 1dm cua A.M.Legendre.

Sau day la mot vai sai 1am khdc:

Mot cong trinh nghién citu khdc vé dinh dé V clia Euclid 1a
ctia Girolamo Saccheri (1667 - 1733), mdt thay tu dong Jesuit va
12 gido su todn hoc & Trudng dai hoc Pavia. Ong cho in cong

trinh nay vao nam 1733, trong d4, do lam mét phép tinh sai, nén
ong da tudng nham la mmh da chung minh dugc rang: “Néu it
gidgc ABCD (hinh 6-3) c6 A va B 12 hai gbc vuong va AD = BC
thi D va C ciing 14 hai géc vuong”. Tir d6 G.Saccheri tudng
nhdm riang minh da chitng minh dugc dinh dé V (Ménh dé vira
dugc phat biéu & trén 12 twong duong
véi dinh dé V. Do d6, néu chimg
minh dugc ménh dé nay thi ¢6 nghia
12 chitng minh dugc dinh dé V).

- Nam 1766, Johann Henrick
Lambert (26.8.1728 - 25.9.1777,
ngudi Dikc, sinh & Thuy S1) dd viét
mot cong trinh tueong tu cong trinh
coa G. Saccheri. Nhung coéng trinh
ndy da khéng duge cong bd cho dén
khi 6ng qua d&i. J. H. Lambernt da

D o C

LY

J.H Lambert
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nghién citu mot tir gidc c6 ba géc vudng, géc con lai s& roi vao
mot trong ba truong hop: nhom, vudng hodc i (ing vdi céc
trudng hop nay, t6ng ba géc clia tam gidc 1dn luot s& 1a nhd hon,
bang hoac I6n hon hai géc vuong. Do dé, ba trudng hop niy sé
twong Ung tuong duong véi ba kha ning: “Qua mot diém cho
truée cé thé dung duge nhiéu hon mot dudng thing, hodc diing
mot dudng thing, hoac khong mot dudng thing nio song song
v3i mot dudng thang cho trudc khong di qua diém di cho &
trén”). J.H.Lambert da dé dang bic bd dugc trudng hop “ti”,
nhung véi truong hop “nhon” thi 6ng khong 1am the nao dé bac
bo dugc. Vi 6ng nhin thdy ring moi ¢ ging dé ching minh
dinh dé V ciia Euclid s& khong di dén két qua. J.H.Lambert viét:
“Cé thé dua van dé ching minh dinh dé V cita Euclid dén ché
chi con ty xiu nita 12 xong. Nhung dem phén tich k¥ thi tat c3
van dé lai 12 & ty xiu d6”.

7. Hinh hoc phi Euclid

Truyén ké ring, vao nam 1823 Farkas Bolyai (1775 - 1858)
da viét thu cho ngudi con trai 1a Jdnos Bolyai (15.12.1802 -
27.1.1860) ngudi Hungari rang: “Con ditng di vao con dudng ma
bé da di, ding nhay vao “hang khong ddy™ da nuét hét tri tue,
tinh lyc va tdm huyét clia b6”. Pay 1 13i khuyén tir ddy long, tir
trach nhiém cua ngudi b da sudt ca cuoc doi nghién citu dinh
dé V cha Euclid, ma khong thinh cong. Khi biét con minh yéu
thich nghién ciu “ly thuyét cdc dudng song song”, thi F. Bolyai
da rat sg hii va da vi€t cho con minh (trong mot bidc thu khdc)
nhu sau: “Con s& khéng thé ndo chién thing duge 1y thuyét cdc
dudng song song bang con dudng dy. Bs da di dén cudi con
dudng dy va da lac vao mot dém den day dac, mét tia sang cua
ngon nén ciing khong c¢6 va di chon viii & d6 bao niém hanh
phuc cua doi minh. Khi lao vao cdc hoc thuyét co quanh vé cac
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dudng song song, con s& chang con gi ca. Con hdy ldn trinh nd
nhu 14n trdnh nhiing duc vong thap hén; nd s& lam hao mon sic
lrc clia con, cudp di sv an nhan, quiy dao sy yén tinh va s€ giét
chét nhitng niém vui cia cudc song. Béng 161 mit mung s&€ nuot
chimg ci nhitng choi thip khéng 16 va sé& chang c6 16e sdng trén
Trai Dit t6i tam; ching bao gi& con ngudi cé thé dat 16i mot sy
thuc hoan mi ngay chinh trong hinh hoc. Chia Troi hdy ctu vdt
con khoi nhigng ham mé con 6m 4ap...”. Nhung F.Bolyai khong
ngd ring cau noi cta chinh ong trude day di lam J.Bolyai bi thu
hidt vao van dé nay. (Cau néi d6 ¢6 ndi dung nhu sau: “Ai ching
minh dugc tién dé vé cac dudng thing song song, ngudi d6 s&
sdng ngdi nhu mot vién kim cuong to bing Tréi Dat”). Va chang
J.Bolyai tré tudi da khong vi nhiing 1&i canh bdo clia b6 minh ma
lbi budc. Tranh cdc that bai cha nhimg ngudi di trude, J.Bolyai
da di theo con dudng riéng cta minh. Ong da khong tim céch
chimg minh dinh dé V cta Euclid, ma di xét né nhu 1a mdt tién
dé doc lap. Va khi phi dinh dinh dé V ciia Euclid, J.Bolyai di
xdy dung duge mot he théng hinh hoc méi (ma vé sau duge goi
12 hinh hoc phi Euclid, hay con dugc goi la hinh hoc
Labachevskii). Cac két qua vé hinh hoc nay clia dng ciing phong
phii va nhitng chiing minh cta ong rat hoan thién.

J.Bolyai 12 mot nha todn hoc thién tai, nhung bi d6 ki, cheé
bai va bi ca nhitng diéu dom dat vé ong. Cudc sdng cua J. Bolyai
luén bi bon quy toc chén €p, bao vay ca vé tinh thin 1an vat chat.
Ngudi b6 chinh 12 mot nha toan hoc day tam huyét va rat thuong
con. Nhung tir bai hoc sai lam duoc rit ra tir chinh cude doi
nghién cifu todn hoc ca minh, F. Bolyai d4 v6 tinh tr& thanh vat
cén cua con trén con dudng tim (oi, sdng tao.

Nam 1831, J. Bolyai di cong bd cong trinh cia minh dudi
dang phu luc ¢ cudi mdt cudn sach cua bd minh. Phu luc trinh
bay “Hoc thuyét tuyét d6i ding vé khong gian™. F.Bolyai di viét
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thu cho Carl Friedrick Gauss,

(30.4.1777 - 23.2,1855) dé nghi
C.F.Gauss cho nhan xét vé cong trinh
nghién citu cha J. Bolyai. Trong thu
tra 101, C.F. Gauss di néi raing 6ng
khong thé ngoi khen cong trinh dé, vi
nhu thé tic 1a tu khen minh. Ong néi
ring tu twong cua J. Bolyai trong
“phu luc” chinh 14 tu tudng cha ong
trong nhiéu nam trugc day. Sau dé
C.F.Gauss da viét thu cho Goling véGi
¥ cho ring nha todn hoc tré tuéi J. Bolyai 12 mot thién tai.

C.F.Gauss

Phai néi rang nhitng 15i danh gid 1rén day cia nha toan hoc
16i lac C.F.Gauss 13 hoan toan chan thyc. Théit viy, tir nam
1824, trong thu gii cho ngudi ban la Tolinos, C.F.Gauss da
viét: “Téng ba gbc trong cla mdt tam gidc phang phai nhé hon
180, gia dinh nay sé din dén nhitg dac thii khdc hoan toan
v6i hinh hoc ctia ching ta. To6i phét trién né va thu duge nhitng
két qua hoan toan khién ta hii long”. Va bifc thu néi tiéng ma
C.F.Gaus dia g(ti Frants Adonf Taurinus (15.11.1794 -
13.2.1874) ciing chimng t6 ring: C.F.Gauss d3 nim dugc céc §
niém quan trong cta hinh hoc phi Euclid. Nhung d6 chi méi 1a
nhitng doan rdi rac, nhitng phat kién, mac di d& rdt sau sic.
Tuy nhién, lic bdy gidr C.F.Gauss di khong cong bd nhitng két
qua nghién ciru nay ciia minh.

Thu tra 1&i clla C.F.Gauss di 1am cho J.Bolyai ¢6 nhitng hiéu
lam 16n. J.Bolyai nghi rang C.F.Gauss dia ding uy danh cta
minh dé cudp di quyén phdt minh vé hé théng hinh hoc méi cia
ong. Vi thé, J.Bolyai rat dau long di thé ring s& vitt bd moi
nghién citu todn hoc. Thing 10 - 1848, J.Bolyai di dugc bd minh
gl cho luan van: “Nghién citu hinh hoc v€ 1y thuyét cdc dudng
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song song” clia N.LLabachevskii, xuat
ban bing tiéng Dic nam 1840, tai
Beclin. J.Boyai da rdt ngac nhién, vi
thdy rang N.I.Lobachevskii ciing di di
dén nhiing két qua gidng nhu ciia minh.
Va J. Bolyat ciing rat kham phuc tai
ning cia N. 1. Lobachevskii.

Cing thoi véi J.Bolyai, & Cadan
(tht 46 cha nudc Cong hoa ty tri Tacta
thudc Lién bang Nga), da xuit hién mot  Lobachevskii
ngdi sao sang, d6 1a nha toin hoc thién
tai  Nicolai Ivanovich Lobachevskii
(1.12.1792-24.2.1856). N.I.Lobachevskii da timg 1a gido su xuat
sac, hiéu trudng cla Trudng dai hoc Téng hgp Cadan. Ong da
tim cich chitng minh ring tir cic dinh dé va tién dé khdc cia
hinh hoc Euclid ¢6 dién, khéng thé suy ra dugc dinh dé V. Dé
ching minh diéu d6, éng da gil¥ nguyén cic dinh dé va tién dé
khdgc (ctia hinh hoc Euclid ¢ dién) va thay thé dinh dé V bing
mot tién d€ khac phi dinh cia tién dé Euclid (twong duong véi
dinh d¢ V), vi do d6 ciing 1a pht dinh cta dinh dé V. Ngay nay,
tién dé nay duoc goi Ia tién dé Lobachevskii. Tién dé ndy c6 noi
dung nhu sau: “Trong mat phang, qua moét diém khong nim trén
mot dudng thing cho trude, ¢ it nhat 13 hai dudng thing khong
cat duong thing da cho”. Réi tir d6 N.I.Lobachevskii di xdy
dung nén mot thit hinh hoc méi khong ¢6 mau thuin. Nhimg két
qui cla hinh hoc méi nay “trdi mat”, trdi véi nhing truc quan
hang ngay cua ching ta, trdi v6i hinh hoc Euclid quen thuoc.
Diéu nay dugc thé hién & noi dung cia tien dé Lobachevskii,
hodc vi du nhu ¢ dinh ly: “Tong ba géc trong clia mot tam glac
nho hon hai goéc vudng™.
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Ngay 11-2-1826 N.l.Lobachevskii dd doc mét ban Iuadn vian

trén dién dan vat 1y - s6 hoc cha Trudong dai hoc Téng hop
Czdan, dé cong bo két qua nghién cifu cia minh vé hinh hoc phi
Euclid. Sau d6, cong trinh nghién citu vé hinh hoc phi Euclid
cha N.I.Lobachevskii vdi tieu dé “Vé cac co s¢ hinh hoc”, di
dugc dang & 10 “Thong biao Cadan” xudt ban nam 1829. Con
cong trinh cta J.Bolyai vé hinh hoc phi Euclid duge cong bo vao
nam 1931 (doc lap vdi N.I.Lobachevskii). Ngay nay,.ching ta
gol hinh hoc phi Euclid (do N.I.Lobachevskii va J.Bolyai da doc
1ap vdi nhau va dong thoi tim ra) 13 hinh hoc Lobachevskii hoac
hinh hoc Lobachevskii - Bolyai. Ngay 11.2.1826 dugce thé gidi goi
12 ngay ra doi cta mén hinh hoc nay.

Trong thdi dai cia N.[.Lobachevskii, hdu nhu khéng ai hiéu
dugc tr tuong cha 6ng. Va nhiéu ngudi di ché nhao 6ng. Nhung
N.I.Lobachevskii dd diing cdm va tin tudng phat trién hinh hoc
méi ctia minh. Ong da kién tri nghién citu va cong bd cong trinh
nghién cu cia minh cang ngay cang chi tiét hon, diy di hon.
Mot nam trude khi qua doi, N.I. Lobachevskii da bi mi. Khi dé
ong con doc cho hoc trd cha minh chép mot cong trinh sdng tao
méi mang tén 12 “Hinh hoc phing”, trong d6 ong da chi rd hinh
hoc Euclid chi [a truong hoc gidi han cia hinh hoc phi Euclid
cta ong. N.I.Lobachevskii da gifi cong trinh cuéi ciing nay cho
Trudmng dai hoc Téng hgp Cadan - noi ca cugc doi sdng tao cua
ong di troi qua & dé.

Ngay 24 - 2 - 1856, N.I.Lobachevskii dd qua doi. Vai chuyc
nam sau ngudi ta mdi cong nhan toan bo nhimg tu tudng cua ong.

Cong trinh nghién ciu ciia N.I.Lobachevskii va J .Bolyai vé
hinh hoc phi Euclid 1a mdt thanh tuu vi dai cia khoa hoc, dd m&
ra mot Ky nguyén méi trong su phét trién cla todn hoc, clia vat
I¥ va cta nhiéu nganh khoa hoc khdc cé lién quan. -

55



www.VNMATH.com

A 7

- Hinh7-{

Vao nam 1882, nha todn hoc H.J.Poincaré da xay dung dugc
mot moé hinh (goi la moé hinh Poincaré) cta hinh hoc
Lobachevskii phang, khi sir dung cdc “vat lieu” 14y tir hinh hoc
Euclid phing. D¢ giip ban doc ¢6 thé hinh dung duge phin ndo
vé cdc két qud cua hinh hoc Lobachevskii phing, xin dugc gidi
thi¢u so luge vé mo hinh nay nhu sau (hinh 7-1):

Trong mat phang Euclid, ldy mot duong thing x nim ngang
chia mat phang ra 1am hai mién, ma ta goi 1a “nira trén™ va ‘nira
dudi”. Ta c6 cdc quy ude sau day vé cic khdi niém co ban cda
hinh hoc Lobachevskii phipg: “Diém” 1a diém (Euclid) thong
thudng thuéc “nira trén” va khong thuoc x.

“Dudng thang” 11 nita dudng tron thong thudmg thude “nia
trén” va ¢6 tam thugc x. hoidc 13 tia thong thudng thudc “nira
trén”, ¢6 goc thudc x va vudng géc véi x (DE tién cho viee phat
tri€n sau ndy, ta coi cic tia dé nhu 13 nira dudng tron ¢é ban kinh
16n v6 cling, ¢d tam thudc x).

Ti€p tuc, trong mo hinh nay, duge xic dinh 16 ¥ nghia ctia céc
khai niém co ban khic, ma cu thé I cua cdc wrong quan co ban
sau day: “thugc”, “8 gitta”, “bing nhav™ (con goi la “toan ding™).
trong do “thugc” v “o gitta” duge hiéu nhu thong thudng.
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Ngudi ta da kiém nghiém tit ca cdc tién dé cua hinh hoc
Lobachevskii doi v&i mé hinh néu trén, va thiy rang mé hinh
nay di thoa min tdt ca cdc tién dé d6. Trong d6, tién dé
Lobachevskii da dugc nghiém diing nhu sau:

Ky hiéu (L) 1a Lobachevskii.

Cho trudc dudng thang (L) a va diém (L) A ¢ a. Xét trudng
hop xay ra nhu & hinh 7-1 (nhitng trudng hctp khic, ban doc tu
xét 1ay). Khi dé6 ta co:

Hai nta dudng tron thong thuong qua A, c¢6 tam thudc x va
“tiép xuc” vai a (theo nghia thong thudng) theo thit tu tai u va o’
chinh 13 hai dudng thing (L) Au va Au’ qua A va khong c6 diém
chung véi a. Cin chii ¥ riing u v u’ khong phai la diém (L), nén
Au va Au’ déu khong c6 diém chung véi a. Hai dudng thang (L)
Au vd Au’ duoc goi 1a hai dudng thang song song vdi dudng
thé‘ing (L) a.

Nhitng duong thing (L) di qua A vk mét diém (L) bat ky
nim trong “mién gach gach” 1a nhitng dudng thang (L) qua A
ma khong c6 diém chung véi a (cdc duding thang (L) ndy duge
goi 14 cdc dudng thing phan ky vdi a).

R& rang ring tién dé Lobachevskii da duge nghiém ding.

Hinh 7-2
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Chit y:.

1. Thém vao nhitng di¢u & trén, ta ¢6 dinh Iy sau day cla
hinh hoc Lobachevskii: “Tdong ba géc trong clla mét tam gidc
nho hon hai géc vuéng™ 1a tuong ng vdi dinh 1y dudi day cia
hinh hoc Euclid: “Néu mét tam gidc cong ¢6 ba canh 12 ba cung
tron thudc ba dudng tron cé tam thang hang thi téng ba gdc
trong cua tam gidc d6 nhd hon hai géc vuong” (xem hinh 7-2). ]

2. Viéc xay dung thanh cong mo hinh Poincaré clta hinh hoc
Lobachevskii di chimg minh dugc rang:

a) Hinh hoc Lobachevskii 14 phi mau thun (vi d3 biét hinh
hoc Euclid 13 phi mau thudn).

b) Tir cdc tién dé khdc ciia hinh hoc Euclid khong thé suy ra
dugce tién d¢ Euclid (va do d6 khéng suy ra dugc dinh dé V cla
Euclid). _

Hinh hoc Lobachevskii khong phai 12 hinh hoc phi Euclid
duy nhdt. Hinh hoc Riemann nghia hep ctia Georg Friedrich
Bernhard Riemann (17.9.1826 - 20.7.1866) ngudi Pic ciing 12
hinh hoc phi Euclid. Hinh hoc Riemann nghia hep khdc ca hinh
hoc Euclid lin hinh hoc Lobachevskii. Ching han nhu, trong
hinh hoc Riemann nghia hep, ta cé:

1. Bat e hai dudng thang nao, cling thudc mot mat phing
thi ciing ciing thudc mot diém. Do d6 trong hinh hoc Riemann
nghia hep, khéng c6 khdi niém “hai duding thing song song”.

2. Tong ba géc trong clia mot tam gidc 1én hon 180"

Dé ¢6 duge hé tién d¢ cia hinh hoc Riemann nghia hep, phai
thay d4i hé tién d€ cha hinh hoc Euclid nhiéu hon 1a nhiing thay
d6i ma N.LLobachevskii dd thuc hién (dé c¢6 dwgc hinh hoc
Lobachevskii). Vi vdy, hé tién dé cha hinh hoc Riemann nghia
hep 1a khdc khd nhiéu so vdi hé tién dé clia hinh hoc Euclid va
h¢ tién dé cua hinh hoc Lobachevskii.
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Hinh hoc Riemann nghia hep la

truong hgp dac biét cua hinh hoc
Riemann nghia rong.

Ngoai cac hinh hoc: hinh hoc
Euclid, hinh hoc Lobachevskii,
hinh hoc Riemann, con hinh hoc
nao nira khong?
~ Ngoai cac hinh hoc vita néu, con
nhi¢u hinh hoc khdc, trong dé ¢6
hinh hoc fractal. Thuat ngit fractal
do nha todn hoc Benoit Mandtelbrot G.F.B Riemann
(sinh ngay 20.11.1924) nguoi Phip
goc Ba Lan, dé nghi tir nhiing nam 1970. Tuy méi ra doi nhung
hinh hoc nay di phat trién nhanh chéng, gin lién v&i d6 hoa vi
tinh, ¢6 nhiéu ting dung trong phén tich va téng hop hinh, trong
viéc xay dung mé hinh cua cac qud trinh dia 1y, qué trinh sinh
hoc (hoat dong chia tim nguoi, phat trién cla cay tréng, v.v...).

8. Phuong phap chirng minh "thay déi quanh co"

0] phuong Tay, khi ngudi ta tuyén truyén mot san phdm nao
do, vi du quang cdo kem boi mit hiéu “My Dung”, ngoai viéc néi
10 thit kem nay c6 “chat lugng t6t, gid ré”, réi lam cho con ngudi
“thanh xuan mii mai”.... cudi cing thé nio ciing néi thém cau:
“Kem béi mat hi¢u “M§ Dung” ngudi ndo thich dep ai ai ciing
mua”. Nghe ra ¢é vé chi 12 miy cau khen théng thudng, nhung
hiéu gua thuc t& cta né thi that 16n! Diéu ky dieu 1a & dau?

Vin dé 1a & ché: cdu cudi clng twong duong véi ménh dé
“Ban khong mua kem boi mat nay thi ban chinh 13 ngudi khong
thich dep”. Ma thich dep vén 14 thién tinh cia con ngudi, c6 18
nao ban chiu mat di cdi thién tinh d6? Né&u l1a ngudi thich dep thi
ban phai mua kem boi mat higu “My Dung™!
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Qua nghé thuat quang cdo kem boi mit hi¢u “My Dung” ta
thdy rang, muc dich clha quang cdo da dat duge thong qua viée
thay déi khéo I€o ménh dé. C6 diéu 1a. muodn lam rd diéu bi
hiém trong dé thi phai ban tir tinh ditng hodc sai cla cac ménh
dé sau day:, ,

Trong qud trinh hoc hinh hoc & trudng trung hoc phé théng,
han I cac ban di dugc 1am quen v6i bon hinh thie sau day cia
cic ménh dé:

[Mé&nh dé thuan): p — q; [ménh dé phan]: p > g

[Ménh dé dao]: ¢ — p; [ménh dé phan ddo]: § — p (con goi
14 [ménh dé dao phan)).

bé thiy dugc méi
lign hé ndt tai gitta bén
hinh thic ké trén clia céc 1 2
ménh dé. ching ta hiy
phin tich cic cau sau day:

1. Hai géc d&i dinh
thi bang nhau (hinh 8-1).

2. Néu x* — 4 = 0 thi

A /< 1

Hinh 8-1

>
i
~

3. Néu har duong
thang song song (bj cit
bdi mot cat tuyén) thi hai B A1
géc déng vi bing nhau 7/
(hinh 8-2).

4. Néu la dém thi Hinh 8-2
nhét dinh ¢6 trang.
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T6m tat thanh phin cia cic ménh dé c¢6 duge tir b6n cau nay
nhu trong bang 8-1. :

Bdng 8-1
Thit ty p q p q
clia ciu
s . -~ N Ea P ~ R P P o~
1 01 va 02 la hal Oi = 02 Ol va 02 khﬁng 01 * 02
géc déi dinh phai 12 hai géc
| "~ déi dinh
2 XX-4=0 x=2 X2 —4#0 x#2
~~ P o~ ~~
3 L L, =B, | !, khong song A, #B,
song véi I,
4 La dém C6 trang Khong phai Khoéng cé
dém tring

Gi4 tri chan 1y clia b6n ménh dé theo bon hinh thic ké trén,
twong ng véi titng cau di cho duge ghi & bang 8-2.

Bdng 8-2
Thetwcia §| Ménh dé Ménh dé Ménh dé | Ménh dé phan
cau thuan dao phan dao
P—>q q-p P—>q q—p
1 1 o 0 1
2 0 1 1 0
3 1 1 1 1
4 0 0 0 0

Tir bang 8-2 dé dang nhan thdy rang:
1. Ménh dé thuan twong duong v6i ménh dé phin dao.
2. Ménh dé dao twrong duong vdi ménh dé phan.
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Tinh chat twong duong clia céc cdp ménh dé k€ trén 13 quy
luat c6 tinh phé bién, nghia la ta c6 két qua téng qudt sau day:
1. Ménh dé thuan: A — B tuong duong v6i ménh dé phan
dao: B> A.

2. Ménh ¢ dio: B » A tuong duong v6i ménh dé phan:
A—>B (trong dé A, B la ¢ic ménh dé€ bat ky),

Ban doc'ty chitng minh két qua nay.

Tro lai nghé thugt quing cdo néi & trén, cé thé thdy ring
ngudi ta dd van dung sy thay thé tuong duong cic ménh dé,
khich cho khdch hang c6 hié¢u (ng tam 1y muén mua hing.

Trong todn hoc, su thay th€ tvong duong cdc ménh dé dugc
ding d€ chimg minh mét s6 van dé khé ching minh tric tiép.
Sau day 1a mot vi dy:

Nha todn hoc ,
Bdng 8-3
Eratosthenes (275 - 194 - _ _
trudéc Cong nguyén) ngudi Lp2p3p4als|6i7 8
Hy Lap c6 dai da dua ra 9 [1of1|n2]13l1a]1s]1s
mot phuong phép lap bang 7118 [ 192021 22]23 | 24
s6 nguyén 16" Phuong 25 V26 | 27 28| 29 | 30| 31 | 32

phdp nay gidng nhu chiéc
sang, loai bo nhimg cdi
khong can thiét, luu giir

33 |34 | 35136 | 37 [38 [ 20 | 40

41 |42 {43 | 44|45 | 46 | 47 |48

lai nhing cdi can thiét. | 49|50 | 51| 5253 54755 | 56
Cach lam cu thé nhu sau: 57|58 |59 |60|61)62]63]64

sép x€p cédc sd tr nhién tir
2 dén N theo thi v 2, 3,
4,5,... N. Luu lai s6 2 ddu tién, x6a di tdt ca cdc s6 la boi sd clta

1. 8¢ nguycn 18 di hoc & 16p 6: 1a 6 ty nhién 1én hon | ma chi cé haj wéc s6 1a 1 va
chinh nd. S 2 1a s¢ nguyén 16 nho nhat va 3 50 nguyén 14 chin duy nhal. S6 nguyén
t6 dwoc nhi todn hoc néi tiéng Euclid phat hien tir the ky 111 trude Céng nguyén.
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2. Sau $6 2, s6 khong bi x6a dau tién 13 s6 3, luu lai s6 3, x6a di
14t ca cic s6 12 boi s6 cua 3. Sau 56 3, s6 khong bi xéa ddu tién
]2 50 5, luu lai s6 5, xda di tdt ca cac sO Ia boi s6 cua 5,... C thé
ti€p tuc lam cho t6i khi nao khong xéa duge nita thi thoi. Con lai
13 sé nguyén t6 nhd hon hoiac bing N. Trong bang 8-3, khi
N = 64 thi ¢6 ca thay 18 s6 nguyén t6. Day la phuong phap diu
tién dé tim cdc s6 nguyén 16.

C6 thé c6 ngudi khong dé y dén phuong phép nay, dé 1a mot
sai 1am I6n. Bao nhi¢u th& ky tréi qua, vo s6 nhitng nha toan hoc
uu td da timg t6n cong tim biéu thitc giai tich cia s6 nguyén t6
nhung dén nay vin chua thanh cong. Néu cé duoc biéu thic cia
s6 nguyén 6 thi viéc tim cdc s& nguyén t& s& khong c6 gi khé
khan 14m. Nhung bang s6 nguyén t6 duéi s6 mot ty (N = 1 ti) ma
loai ngudi ¢é dugc ngay nay déu do dp dung phuong phdp sang
cha Eratosthenes. cd diéu la da ¢o chit cai tién.

biéu dang kinh ngac 1a

naim 1934 hoc sinh Bang 8-4
Sundaram ngudi An bo da a7 po1abie] o2z

dua ra phuong phdp sang 7z |7 22273237
khic véi phuong phdp cua 1 17 L os [ 3 ax a5 | 52
Eratosthenes. Trudc tién 1322031 (4049|5867
Sundaram liét ké ra mot 16 27 [ 38 [ae |60 |71 | w2 ] .
bang cd cic s6 nhu nhau N A N
trén cdc hang va cdc cot S A S S HAA R R

cung thi ty (bang 8-4).

Céc s6 niy dugc chon bang cdch 14n lugt thuc hién cic bude
sau day:

1. Viét s6 4 vio géc phia trén bén trdi.

2. Céc s6 tiép theo cla hang 1 (vi cot 1) 1an lwot 1 s6 lién
trudc cong thém 3. ‘ \
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3. Cdc s0 ti€p theo clia hang 2 (v ¢ot 2) 1an lugt 13 s lién
trude cong thém 3.

4. Cdc s0 tiép theo clia hang 3 (va cot 3) lan lugt 13 s6 lién
truée cong thém 7.

Sau d6, Sundaram chi 16 ring: Néu N ¢6 trong bang 8 - 4 thi
2N + 1 la hop s6 (s6 ty nhién khiac 1 ma khéng phai la s6
nguyén 16). Néu N khoéng c6 trong bang 8-4 thi 2N + 1 1a s6
nguyén to.

Sau déy Ia ching minh cla Sundaram: Truéc hét viét ra s6
ddu tién cha hang n:

4+(n-1D)x3=3n+1.

Chii ¥ rang hang dé 14 cap s6 cong c6 “cong sai” 1a 2n+1,
cho nén sé thir m cita hang n l1a: .

Gn+l)+ (m-1) x 2n+1)=(2m+1)n + m.

Bay gio dat N 12 s6 thit m cha hang thit n, ta cé:
N =(2m+1)n + m.

Vay: 2N+ 1=2[C2m+ Dn+m]+1=C2m+ 1) x 2n + 1).
Tir d6 suy ra ring: Néu N 13 s6 c6 trong bang 8-4, thi s6 2N + 1
12 hop s6.

Tiép tuc, can ching minh rang: “Néu N khong c6 trong bang
8-4 thi 2N +1 1a s6 nguyén t6”. (8-1)

Chitng minh truc ti€p ménh dé (8-1) thi wwong d6i kho. S& dé
hon, néu tim céch chiing minh ménh dé phan dao ciia ménh dé
nay. nghia 1a tim céch ching minh ring: “Néu 2N + | khéng
phdi la s6 nguyén t4 thi N nhat dinh ¢é trong bang 8-47  (8-2)

Chirng minh ménh dé (8-2) nhu sau: N&u 2N + | khéong phai
la s6 nguyén t6 thi 2N + 1 = x x y (v6i x, y 14 6 tu nhién). Vi
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2N+ 1]as6lé, nenx,ydéulasoglé:Datx=2n+1;y=2m+ 1,
ta co: &

N+ 1=Cn+ Dx2m+ 1})=202m+ 1)+ (2m+ 1)

=2 {2m+1}n+m]+ 1.

Do dé: N=(2m+1)n + m.

Suy ra N 12 s3 thir m cba hing n trong bang 8-4.

Bai vay, ménh dé (8-2) da duoc chu‘ng minh la diing. Suy ra
(8-1) cung ding.

Téng hgp nhimg diéu di thu dugc ¢ trén, ¢ thé két luan
rang ching ta da ching minh duge phuong phép sang loc cua
Sundaram.

Vi du. 18 khong cé trong bang 8-4, nén 2 x 18 + 1 = 37 la s6
nguyén t6. Nguoc lai, 71 ¢6 trong bang 8-4,nén2 x 71 + 1 =143 1a
hgp s6. C6 thé kiém tra két qua niy nha déng thic 143 = 11 x 13.

Bay gi® ban doc hdy xem phuong phdp chimg minh bing
phan ching.

Trong todn hoc, cé khi dé chitng minh ménh dé p 13 ding, ta
xudt phat tit ménh dé€ phd dinh p. Qua mot diy cic suy luan,
cudi cling ddin dén ménh dé mdu thudn véi ménh dé Y, e 1a dén
dén Y, voi Y la ménh dé da biét la ding. Vi tir d6 rit ra két
ludn rang P 1a sai, nghia 13 p 1a ménh dé ding. Phuong phip
chitng minh nhu vay duoc cf01 la phuong phdp chiing minh bing
phan ching.

Phuong phdp ching minh bang phan ching bao gém ba
budc sau day:

1. Phit dinh ménh dé p cdn ching minh, tirc 12 gid sircé p.

2. Quy sdi, titc 12 tir P suy ra ménh dé mau thuin véi ménh
déY: p > Y, vdi Y 12 ménh dé da biét 1a ding.
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3. Két luan rang ménh dé p 12 sai, tirc 12 ménh dé p 12 ménh
dé ding.

Phuong phdp chitng minh bang phan chiig thudng ding dé
chiing minh nhitng ménh dé néi vé tinh duy nhat, tinh vo 1y, tinh
v0 han,... nhitng ménh dé chira nhitng tir nhu *“it nhat...”, “khong
déu...”, “khong thé...”, “khong phai...”, “khong c6...”.

Sau day ching ta s& khao sit
“trd choi d6i mau”. Day 14 trd choi

1¥ thii va thuin 1¢i cho viéc tip van ol| o °
dung phuong phdp chimg minh
bang phéan chimg. 0| O | e
Trong mc}j h:mh vuf)ng\ cd ° ° o
3x3 =954, xepdu9quﬁncoh251
mau tring - den nhu & hinh 8-3. O .
Hinh 8-3

méi 1dn choi, ngudi choi phai thay
déi ca 3 quan cd trong mot hang
hoic trong moét cot (tring déi o| e O
thinh den, den déi thanh tring).

Hoi c6 thé “déi maw” mot s& el I g
lan hitu han, dé chuyén “tinh e | e | ©
trang” nhu & hinh 8-3 vé “tinh
trang” nhu & hinh 8-4 dugc khoéng? Hinh 8-4

Ban doc thong minh thi qua
vai 1an thét bai, nhat dinh sé dodn dugc két luan la phu dinh. Chi
¢6 diéu, mudn chitng minh né thi phai suy luan (xem giai ddp o
muc 19: “Suy luan nguge hudng cua “trdo choi tri tué™”).
9. Suy luan ngugc huéng cua "tro choi tri tue"”

“Trd choi tri tué” khong nhitng c6 thé rén luyén tu duy va
ning hyc suy ludn logic cia con ngudi, ma con diéu chinh va la
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liéu thudc séng vui vé, ¢6 ich cho viéc rén luyén tur twdng, tinh
cam. Song tri tué la vin dé muon mau muodn vé, c6 nhidu dac
diém riéng. C6 khi, dién mao cla tri tué phitc tap, khién ngudi ta
khong biét bit ddu tir dau, nhung khi da khdam pha duogc réi thi
van dung né lai dé dang; c6 khi xem qua thi binh thudng, khong
cO gi 4 la, nhung khi suy nghi ky thi lai nhu “mé cung”, khong
¢6 duodng thodt.

Cii kho cuia “trd choi tri tug” 1a “trd dién ai ai ciing biét, cdi
tai chang ai giong ai”, nhung khong phai 1a khong 6 nhiing quy

luat.

Bay git ching ta s& ban vé phuong phip suy luan nguoc
huéng qua cdc “tro choi tri tué¢” trong cic vi du sau day:

Vi dy I. Thay gido mudn biét ba hoc sinh tam dic cia minh,
ai thong minh hon nén di diing phrrong phép sau day:

Thdy chudn bi 5 chiéc mi, trong d6 4 chi€c miu tring,
1 chiéc mau den. Thay dua s6 mil cho ba hoc sinh xem réi bao
ho nhidm mit lai va thidy doi mii lén d4u ho. Thiy di d6i cho ho
3 chi€c mil cing mau, con 2 chi€c mil khic miu thi cat di. Thay
bao ho m& mit ra va dodn xem diu minh doi chiéc mii mau gi.
Ba hoc sinh nhin nhau va déu do du chéc 14t, sau d6 dudng nhu
dong thoi ciing dodn rang mi
trén dau minh mau tring. Vay
ba hoc sinh da suy luan thé nao
dé dodn duogc nhu vay?

Ca ba hoc sinh déu dung
phuong phdp suy luan ngugc
hudng nhu sau:

Tai sao ca ba hoc sinh déu
cing do du chdc 1at? Diéu nay
chi ¢é thé giai thich rang, vi ho
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déu khong nhin thay chi€c mii den. Trong chdc 14t do dy, ba hoc
sinh thong minh déu ¥ thic ngay duoc diéu d6. Liic nay A nghi:
“Trén ddu minh néu 12 mii mau den thi B va C s€ doan la trén
ddu ho déu doi mi mau trang, bdi vi mii mau den khong thé cé
hai ngudi ciing doi, ma B va C déu do dur c¢d nghia la ta (A) dang
doi mit mau tring!”. B va C ciing nghi cling nhu A. Cho nén ca
ba nguoi gin nhu dong thoi cling dodn ra mau mii cla minh
dang doi.

Trod choi dodn mau mii cling c6 thé md rong ra pham vi dong
ngudi. Ban doc chic han s& dodn ra duge diéu kién rang bugc
cua tro choi nay.

Vidu 2. Cho biét:

A néi: B ndi d6i hoic C néi doi

B néi: A néi déi

C néi: A v B déu noi déi

Hoi ai néi dai, ai néi that?

Ba ngudi déu trich ngudi khidc ndi déi, song xem xét k¥ thi
n6i dung va hinh thifc ma mébi ngudi trich ¢6 khdc nhau. B trdch
A néi d6i. Day 1a cau mau chét, boi vi néu néi ring 10i B 1a that
thi A 1i ké néi déi. Néu nhu B 12 ké noi déi thi 161 cha A 1a that.
Do dé A va B khong thé déng thdi n6i doi, khong thé dong thai
n6i that. Nhung C lai trich A va B déu néi d6i. Piéu nay néi 15
C von 12 ké néi daéi. Do C 1a ké néi d6i, nén phai ¢6 A hoic B la
khong néi dai (tic 12 ndi that). Tk d6, ta co:

1. Néu A néi that thi B néi d6i. Nhu vay, & trudng hop nay
ta ¢6: A néi that, con B va C déu néi dai.

2. Néu B néi that thi A néi déi. Nhu vay, ¢ trudng hop nay
ta ¢6: B ndi that, con A va C c6 néi doi.

Tém lai, trong cau chuyén nay ta ¢6: chi c6 mot ngudi noi
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that (hoac A, hoac B).

Cé hai ngudi néi doi m
®

(trong d6 C ludn ludn la Al 8 el @l O
ngudi néi doi).

Vi dy 3. Ching ta c|Pl|e Pl
& lai “rd choi d6i | @ @O o | ®
mau” ¢ muc § va tim
1i giat ddp cho trd choi ) b
nay nhu sau:

Hinh 9-1

Gia s théng qua
mot s6 1an déi mau, di ddi duge tir hinh  9-1a thanh hinh 9-1b.

Ta goi s6 14n d6i mau cia ba quan co theo hang thir 1 1a m,,
m, va m, va theo hang thi 2 1a m,, m, vd m; (hinh 9-12a), tvong
ty theo ¢t thir 1 12 ny, n; va n;, theo cot thir 2 1a ny, n,, ny,...
(hinh 9-1b). Ta ¢4 :
Quan cd A qua m| + n, ldn déi mau tir tring sang den; quéin
c& B qua m,; + n, lan ddi mau tir tring sang den; quan ¢ C qua
m, + n, l4n d6i mau dé€ giit nguyén tring, quan c¢ D qua m; + n,
ldn d6i mau tur tring sang den.
Téng 6 lin ca bén quan cd A, B, C, D da déi:
=(m, +n;) + (m; + ny) + (my + n;) + (My + ny) =
=2(m; + m; +n; + ny}. (9-1)
Tir (9-1) thay rang, T phai 14 s6 chan.
Tir hinh 9-1 dé& dang nhan ra ring, téng s6 1in déi mau cla
bén quén cd A, B, C, D 1a s6 1€, boi vi thao tdc cha so 1an chédn
khong thé bién bon quan cd trang thanh | tring va 3 den dugc,

Mau thudn nay ching to st d6i mau nhu trén 1a khong thé ¢6
dugce!
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Vidu 4. Bon ngudi A, B, C va D ciing ban vé ngudi cao - thap.

A néi: Téi cao nhit '

B n6i: Toi khong thé 12 thap nhat

C néi: Toi khong cao bing A nhung ciing khéng phai 13 thap
nhit _

D néi: Thé thi t6i thdp nhét roi!

Dé xdc dinh ai ding ai sai, ho di tién hanh do tai chd, ké&t
qua 1a chi ¢6 mét ngudi ndi sai. Nhu vay thyc t€ cao - thip cua
ting ngudi nhu thé nao?

Khi sir dung phuong phdp suy luan ngugc huéng ta gidi nhu
sau:

Neéu D néi sai thi nhitng nguti khdc néi ding, tir d6 suy ra
khéng c6 ai [a nguoi thdp nhit. Day 14 diéu vo 1y. Suy ra D /d
ngudi noi diing. T 46 ta c¢6 B ciing ndi ditng. A khong c6 kha
nang néi ding, vi né€u A néi ding thi C dong thdi ciing néi diing,
va do d6 ca b6n ngudi déu néi diing, diéu nay mau thudn véi sy
that 12 c6 mot ngudt ndi sai. Tir d6 suy ra A ndéi sai, nén C néi
ding (vi chi ¢ mot ngudi néi sai). Tix trén ta cé:

D thép nhat

C khong cao bang A nhung cao hon D

A khéng cao nhdt nén A phai thif hai
Ngudi con lai 1a B phai 12 nguoi cao nhat.

Boi vay ta c6: B cao nhét, A cao thif hai, C cao thi ba va D
thap nhat.

Vi du 5. D€ ban doc ¢6 co h(f)i rén luyén nang luc suy luin
ngugc hudng, vi du sau ddy sé [4 hitu ich :

A, B, C 12 ba hoc sinh déng thoi cling thi tiéu chudn héa hoc
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sinh. C6 10 dé thi 12 dé sira sai, mai dé 10 diém. Néu dé diing thi
ding dau “v ”, néu sai thi dung ddu “x”. Ddp dn cia ba hoc sinh
d¢ nhu bang 9-1. Sau khi cong bd két qué, ca ba hoc sinh déu
dat 70 diém. Hoi ddp 4n chinh xdc nhu thé nao?

Bdng 9-1
' é thi
1 2 3 4 5 6 7 R 9 110
Hoc sinh
A xbx!v i ivix| x|V | x|V |x
B Sl xly | x 1YY | x| x ] x| X
L C S| vlix|x | v |V v

Trd loi: Cac dé thi 1, 3, 6, 7 va 9 ding.

10. Khéo giai loai toan logic kho

Trong nhitng thanh tuu cia qua trinh gidi cdc bai todn logic,
nhat 12 nhitng bai todn khé, c6 thé gap hai loai: loai do “may™ va
loai do “tai”. Trong cdi “may” thay cdi “tai”. Trong cdi “tai”’co
diéu 1y tha. Tu hoi “thi” va “may” lam mot thi goi Ja “song
tuyétr”. Tuy nhién, dé c6 dugc “song tuyét” thi cdn phdi rén
luyén. Sau day 12 mot sG bai todn logic khé va 1y thd, dé gidp
ban doc rén luyén k¥ nang gidi loai todn nay.

Cau chuyén vé ngudi ldi do, con s6i, con dé va b6 cai xudt
hién tir xa xua: ngudi ldi dd mudn chd séi, dé va bé cai qua song
nhung ngudi l4i do chi ¢ thé chd mot trong ba thi: s6i, dé hodc
cai. Piéu réc r6i nhit 1a, phii dé phong khi khong c6 ngudi thi
61 s& an thit dé hoac dé an mat cai. Hoi ngudi 1di do da lam
cich nao?

Bi quyét qua song 1i chd dé qua bd bén kia tivde...
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Ngay nay da c6 rit nhiéu chuyén tuong ty ciu chuyén qua
song ¢ trén, trong d6 c¢6 cau chuyén sau day:

C6 3 ngudi va 3 con hé déu mudn vugt song. Néu ding
thuyén cho thi chi c6 thé chd duge hoac 2 ngudi hodc 2 hé hoac
I ngudi va | hé. Trong 3 ngudi va 3 hé chi ¢6 1 ngudi biét cheo
thuyén va | hé biét 16i séng, con lai chi I3 khdch. Mot vin dé
can tranh 12 néu s6 hé nhiéu hon s6 ngudi thi ngudi s& gap nguy
hiém. Vay phai qua song theo cdch nio?

Céc chuyén qua song nay 12 mot bai todn hay dé rén luyén
tur duy. Nguoi mdi tp giai loai todn nay c6 thé bd diéu kién
1 ngudi biét chéo thuyén va 1 ho biét 16i séng, ma coi 12 tat ca
ngudi va hé déu bi€t cho thuyén va 16i song thi vin dé s& don
gian hon nhiéu. Viéc thém vao diéu kién d6 chi 1a tang them do
khé va Iy thd hon ma théi. Tin rang cau chuyén ndy s€ con hdp
din ban trong nhifng phit ranh réi.

Sau day 1a mot bai toan qua song khic:

Ba ngudi dan ong va ba ngudi dan ba can qua song nhung
chi ¢6 mot chiéc thuyén va méi lan chi qua duoc hai nguwi. Ca
ba nguti dan 6ng va mot ngudi dan ba biét chéo thuyén. Pan ba
yéu cdu la khong dugc dé€ dan ba & lai hodc di sang song cé s6
lugng nhic¢u hon dan ong. Nhd ban doc chi gitp 1a ho phii qua
song theo cdch nao? '

Duéi day la mot van dé Khac.
tuy don gian nhung ly tha, dé la
“nhay cdch”. “Nhay cach” bit ngudn
tir An Do ¢8 dai nhung méi not néu
ra ¢6 khac nhau chiit it. Trén ban bay
10 quan c& theo mot dudmg thing.
Mbdj lan di chuyén mot quan ci cach .
qua hai quan c& k€& ti€p va chéng lén Hinh 10-1

™,
“j

:
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quan co thit 3 (hinh 10-1).
Hoi phai di chuyén nhu

thé nao dé cé thé thanh 5 ® @ )
chéng, mdi chéng ba TN N
s I Il B OB B O W O I
quan co? 172 3 4 56 7 8 91
Thoang qua  thdy @ ®

khong khé, nhung thuc t&
thi khong dé chit nao.
bdp an nhu & hinh 10-2,
thit tr di chuyén theo cdc miii tén...

Hinh 10-2

Khi tap gidi loai todn logic, chiing ta hiy bat dau tir viéc
“dodan bong”. Day dudng nhu 1a viéc gian don nhit trong suy
ludn logic.

C6 ba cdi tiii, mdi tii dung hai qua bong, ldn lugt 12 “trang +
trang”, “tring + héng” va “hong + hong”™ nhung ngoai tdi lai ddn
nhan sai mau béng trong tii. C6 thé tir mot wii nao d6 1ay ra chi
mdt qua bong ma dodn duge cdi it dung loai bong mauw nao hay
khong? '

Dé lam rd loai béng trong tdi, ta lap bang 10-1, trong dé6
diung m va n dé biéu

thi ¢ot va hang, T - ‘ Bang 10-1
mau tring, H - mau Thue 1&
& Gy s P TTath ) T+T T+ H H+H
h\ong,ﬂ 1" 1a c6, “0 Nhin
la khong.
o ~ R T+T 1
Vi cdc nhéan déu
p . p " T+H I 0
din sail nén cdc phan
H+H 0 !

gach bi¢u thi quan
hé¢ “khong dong
nhat”. Tir quan hé déi ximg, ban doc c6 thé doan dugc la phii
lay quit béng & tii ¢6 dén nhin “trang + hong”. Gia sir qua bdng

73



www.VNMATH.com

lay ra Ja mau tring, suy ra tdi dung hai qua béng ciing mau
trdng, tifc 1d § 6 fm, n] = [1, 2] = “1”. Tir d6:

[1,3]="0"

{3,2]="0".

T [l,3]="0"=1[2,3]="1I"

T [3,2]="0"=[3, 1]="1".

Nhu vay tdi ¢é nhin “trang + trang” c6 bong “héng + hong”,
tii ¢6 nhan “héng +
hong” ¢6  béng Bdng 10-2
“trang + héng”.

: Thuc té€
Néu qua béng lay Nhin T+T | T+H | H+H

ra 1a mau hong, thi tdi

e T+T 1 0

dung hai qua bdng -
clng mau héng, titc 13 T+H 0 4!
§ 6 [m, n] = [3, 2 H+H :
=“1" (bang 10-2).
“Tir 36:

[i,2]="0"

{3, 11="0".

Te  [1,2]="0"=11,3]="1"

Tie [3,1]="0"=[2,1]="1".

Nhu viy tii c6 nhdn “tring + tring” c6 béng “tring +
hong”, tii ¢6 nhin “héng + hdng™ c6 béng “trang + tréng”.

Tuwong ty bai todn vira néu Ia bai todn sau day:

Ba ngh¢ si ri nhau di uéng ca phé. Ngudi doi mil tring nhan
xét: “Ba chi€c mii ma chiing ta doi ¢6 mau giéng tén timg ngudi
nhung lai khong ai d6i mii ¢6 mau gidng tén minh ca”. Nghé si
Hoang hudng tng: “Anh néi ding”. Ban hiy cho biét timg ngudi
doi mil mau gi?
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Ta lap bang ' Bdny 10-3
10-3. Theo dau bai, ~.Tén nghe si
nguoi doi mil mau  |Mauma

tring chi c6 thé Ia

Bach | Piéu | Hoang

i N Tréing 1 0
biéu hoac Hoang. ; ——
.. . bo 0 1
Nhung ngudi doi -
vang 1 0

mii  miu  tring
khong thé 1a Hoang,
vi anh ta hudng ung 101 ngudi doi mi trang Vay Diéu doi mil
mau trang. Tir bang 10-3 ta thiy:

Do{2,1]="1"=[2, 3] ="0".

Do [2,3]="0"=[1,3]="1".

Viay Bach d¢i mil mau vang.

Do[3,1]="0"=1{3,2]="1".

Viy Hoang d6i mi dé.

Do bang ¢6 m cdt va n hang nén phai xr 1y mxn leai quan
hé nhan t6. Tuy vay trong viéc phén tich loai todn logic kho lap
bang d€ biéu thi suy luan 1a phrong phdp cé hiéu qua. Diéu cén
chd ¥ 13, mdi cot hoac mdi hang chi ¢6 mot dau “1” tén tai, vi
vay khi trong cot hodc trong hing da ¢6 s6 “1” thi cdc 6 con lai
déu la sg “0”.

Trong nhiéu truéng hgp thi s6¢ “1” khé xic dinh, lic do
chiing ta 1am ngugc lai, tic 1a xdc dinh s6 “0” trude, dé thu hep
pham vi. Dy dudng nhu 12 mét bi quyét cua viéc giai loai toan
logic khé.

Sau day la mét vi du:

Thay Luong vira dua bon hoc sinh An, Binh, Cuong va Dung
di thi hoc sinh gidi vé, moi ngudi dén tham hoi. Thay trd 10i:
“Céac em déu dart gidi!” va dé nghi moi nguoi thir dodn xem.
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Hoa nhanh nhau néi ludn:

- Theo em thi An, Binh dat gidi nhi, con Cirong, Dung dat
giai khuyén khich.

Kién lic ddu, néi:

- Khong phai! An, Cuong, Dung déu dat gidi nhat, chi cé
Binh dat giai ba.

Linh thi cho la chi ¢6 Binh dat gidi nhat, con ba ban An,
Cuong, Dung déu dat giai ba.

Minh lai cho rang, chi ¢6 Cuong va Dung dat giai nhi, con
An va Binh déu dat gidi khuyén khich, khéng ai dat giai dac
biét ca.

Nghe cic b‘%n : ‘Bdng 10-4
dodn xong, thay
mim cudi v néi: én hoc sinh
“Cac em dodn sai | Gidi thudng
ca roi! Tdt cd cdc  |pac biet

An | Binh |Cuong | Dung

y déu sai!”

y _ |Nnat 0 0 0 0
Hay cho biét -

tung hoc sinh da - Nhi 0 0 0 0

dat giai nao? Ba 0 0 0 0
Ta lap bang  |Khuyén khich 0 0 0 0

10-4.
Theo 16i thiy Luong “Tat ca cdc y déu sai”, ta cé:
Tir 161 cua Hoa thi:

[1,3}=*0"
[2,3] = 0
[3, 5] = “0”
[4, 51 = “0”.
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Tir 13i cua Kién:

[1,2]="0"
(3,2]="Q"
[4,2] = “0”
(2, 4] = 0.
Tir 101 clia Linh:
2,2} ="0"
[1, 4] ="0"
[3,4] =“0"
[4, 4] = “0".
Tir 161 cia Minh:
[3,3]=%0"
(4, 3] = 0™
{1, 5]1=*0"
[2, 5] =“0".

Do vay cd bdn ban déu dat giai dac biét.

Véi nhitng bai todn suy luan phifc tap, doi khi can dén hai
hoac nhiéu bang, dé bifu thi cdc méi quan hé giira cic nhan 185.

C6 ba hoc sinh A, B, C thudc ba khéi 9, 8, 7 déu ghi tén
tham gia thi ba moén: ddnh cdu, nhay xa va chay. Biét ring moi
khéi hoc sinh thi mot moén va : '

1. A khong thuéc khoi 9

2. Ban thu6c khéi 9 khong dang ky ddnh cau

3. Ban thuoc khoi 8 tham gia nhay xa

4. B khong thudc khéi 8, ciing khong ghi tén chay.

Hoi mbi hoe sinh thude khéi ndo va ghi tén thi mon gi?
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R& rang ring ¢6 thé biéu thi cdc quan hé giita cdc nhan t6
bing hai bang 10-5 va 10-6.

Bang 10-5 Bdng 10-6
Knif : | Mon thi Dcz;rln]h N:jy Chay
Hoc sinh Kheéi ‘
A 0 1 0 9 0 0 1
B olo |1 | 8 0 | 1
C | 7 1

Tir nhitng diéu da biét, ta c6:
- Theo bang 10-5:
[1,1]=“0" (do 1)
[2,2]=“0" (do4)
- Theo bang 10-6:
[1,1]=%0" (do2)
(2,21=“1" (do3)
Tir bang 10-6:
[(2,2] =“1" = [1, 2]} =“0”
2, 1] =07
Vay: [1.3]="17
(3, 1]=“1”
Nhir vy ban thi chay thuoc khéi 9.
Do vay trong bang 10-5:
[3,2] =1”
[1,2]="0"
[3, 1] =“0".
Ta cé:
[1,3]=“1"
[2,1]1=*1

(13

”»
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Nhir vay: A thudc khéi 8, ghi t€n nhay xa

B thugc khai 7, ghi tén dénh cdu
C thudc khoi 9, ghi tén chay.

Cé mot loai toan logic khd, néi dung chi la nhitng phén

dodn gém hai ménh dé don gian c6 tinh ding hoac sai.

Bon hoc sinh du doan thanh tich thi ciia ho nhu sau:
D: Xem ra to1 thit 1, A thir 2

C: Khong thé nhu vay, D chi thit 2, toi thit 3

B: Toi chéc thit 2, C cudi cling

A: Thé thi ch xem!

K&t qua thi cho thiy B,
C, D chi doin ding mot
nira. Hoi thuc t€ thit bac
cua bon hoc sinh nhu thé
nao?

Chang cdn gidi thich
thém, ban doc ciing c6 thé
dién dugc cac ky hiéu vio
bang 10-7.

Bdng 10-7

Thi bac

| 3

Hoc sinh

A 0 0
B 0 0
C 0 |
D 1 0

¢ Gia sir D dodn diung nua dau, tic 13 D thi 1 va A khong

phai thit 2.

Tl d6 ta co:

[1,1] = “0”
[1.2] = “0”
[1,3] = “0”
[2,4] = “0”
[3,4] = “0”

[14]=%t~
2,1]=0"
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{4,4] = “0".
[1,4] =“1”
[2,11=40"
Tir dy dodn cia C thay C thit 3, vi D khong phai thd 2 (sai), nén:
[2,3] = 0"
[3,3] =“1”
[4,3) =“0"
[3.1]1=“0"
[3,2] =*0".

Tir bang 10-7 thdy A thit 4, nhu vay B phai la thi 2. Vay &
trudng hop nay, thir bac ciia hoc sinh 1a D, B, C, A.

@ Gia sir D dodn diing nira sau, tirc 14 A thi 2 va D khong 1a
thir I: Ban doc tyr xét.

Cé thé thdy ring. nhiéu bai todn logic khé déu gidi bing
phuong phdp lap bang. Nhung day khong phai 1a “phuong phép
van ning”. Qua muc nay chiing t6i chi muén gitip ban doc nam
vitng duge phuong phdp dé. D€ van dung phuong phédp lap béng
thanh thao va nhanh thi phai rén luyén. Sau day 1a mot so dé
todn logic khé dé ban doc luyén tap.

I. Ba ban Anh, B4, Canh dat gidi nhat, nhi, ba trong k¥ thi
todn 2idi clia tinh. Biét ring:

* Khong ¢6 hoc sinh trudng chuyén nao dat giai cao hon
Anh.

e Néu Anh dat gidi thdp hon mot ban nao dé thi Anh khong
phai 12 hoc sinh truong chuyén.

o Chi ¢6 mdt ban hoc trudng chuyén.

e Néu Bi hoac Canh dat giai nhi thi Canh dat giai cao hon
ban qué & thi x&.
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Héi timg ban dat gidi nhu thé nio?

Ban nao khéng hoc trudng chuyén va ban ndo qué ¢ thi xa?

2. Thay Long dan bon hoc sinh di thi chay. K&t qua c¢6 ba
ban dat giai: nhat, nhi va ba. Khi duge hoéi cac ban da tra 16i:

Kha: Minh dat giai nhi hoac ba

Liém: Minh d3 dat giai

Minh: Minh dat giai nhat

Nam: Minh khong dat giai.

Nghe xong thdy Long mim cudi va ndi: “Cé mot ban néi
diia”. Ban hidy cho biét ban nao da néi diia va ban nao khong dat
giai?

Goi y: Gia su Kha néi dba thi ba ban di néi that va Kha,
Minh ciing dat gidi nhit. Nhu vay 13 vé 1y (vi theo gia thiét thi
khong ¢ giai nao ma hai ban ciing dat). Vay Kha néi that.

Néu Liém néi dia thi Liém 1a ngudi khong dat giai va nhu
vay la vo Iy (vi Nam ciing khong dat giai). Vay Liém ndi that.

Né&u Nam néi diia thi Nam ciing dat gidi va nhu {'ay ciing vo
1y (vi ca bon ban déu dat gidi).

Do d6 chi ¢6 thé 1a Minh di néi diia va Nam la ngudi khong
dat giai.

3. Bon ban c¢6 tén va ho 1y thu: tén cia A 13 ho cha B, tén
cua B 1a ho cua C, tén cda C la ho ¢iia D, tén cia D 12 ho cia A.
Biét rang, tén 12 H6 khong phai ho Nguyén, tén cia ban ho Lé 1a
ho ctia mot ban khéc, tén ban niy 12 ho ctia ban tén 12 Trdn. Hoi
tén va ho cua timg ban?

Trd loi: Nguyén Tran, Tran Lé, Lé Hé va Ho Nguyén (xem
bang 10-8).

4. Thiy gido lay ra bon tdi nhd, dua cho bén ban A, B, C, D
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méi ban mot tii.

PN Bang 10-8
Tili nao ciing dung

A hé Tén

3 qua bO{lg nhu’r\lg Nguyén| Trdn | Leé Ha

khoéng cung mau Ho

va nhin & ngofii Nguyén ’ +

tii khong ding Trin +

vdi mau cic qua ” _ N

bong dung trong - " A
Hé + ‘ -

tdi. Thay yéu céu
timg ban 1dy 2 qua
béng trong tiii clia minh ra va doan mau qua béng con trong tui.

A 14y ra 2 qua bong mau hong va xem nhin din ngoai tii da
dodn ra mau qua béng con lai.

B ldy ra 1 qua béng mau héng va 1 qua béng mau tring,
xem nhan ciing dodn dugc mau qua béng con lai.

C 14y ra 2 qua béng mau trang, nghi mot lic vin chua dodn
duge mau qué béng con lai.

D tuy chua ldy béng ra dd ndi: “To6i d3 biét mau cia 3 qua
bong trong tidi cla toi roit!”.

Hoi D da dodn nhu thé ndo va tii cia D ¢d 3 qua bong mau
gi?

Trd 1oi: Tidi cia D ¢6 2 qua béng mau trang, 1 gua bong
mau hong.

5. Trong mot hoi thio khoa hoc quéc t€, bon dai biéu néi
chuyén bing bén thit tiéng: Anh, Phdp, Nga, Trung. Moi dai
biéu chi biét hai thi tiéng vi c6 ba dai biéu biét cing maot thi
ti€éng. Cho biét:

1. A biét tiéng Nga, D khong biét ti€ng Nga.

2. B, C, D khong biét cing mét thit tiéng.
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3. Khéng c6 dai
biéu nao biét ca tiéng
Nga va tiéng Phdp.

4. B khong biét
ti€ng Anh nhung cé thé
lam phién dich cho A
va C.

Hoi B, C, D biét
ti€éng gi?

Goi y: Xem bang
10-9.

6. Nam ban hoc nam 16p khac nhau: 16p 6, 16p 7. 16p 8, 16p
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Bang 10-9
i Tiéng Trung| Anh | Nga | Phdp
Pai bigu
A H 1
B 1 1
& ! I
D 1 l

chuyén va 16p thuc nghiém. Mot hém ho gap nhau va hoi tham

nhu sau:
A chi quen hai ban

C6 ba ban quen ban hoc 16p 7

B lan ddu quen ban hoc 16p 8

Ban hoc trudng chuyén quen C
Ba ban hoc 1dp 6, 16p 8 va 16p chuyén 1a ban cung hoc &

tiéu hoc.

D quen mot ban, E khong quen moét ban.

Hoi timg nguoi hoc & 16p nao?

Tra loi: A hocl6p 8

B hoc 16p 7
Choc lop 6

D hoc 1ép thue nghiém

E hoc 16p chuyén.

7. C6 ban lam mét viéc tot. Thay héi dén 5 ban nhung cdc
ban déu khong ai nhan. Cic ban da tra 1oi:
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B va Clam
E va G lam
G va B lam
A va B lam
- DvaE lam.
Piéu tra thay ring, khong ban nao néi diing hoan toin vi ¢6
moét ban noi sai hoan toan. Hoi ai da 1lam viéc t6t d6?
Trd 15i: D va B.
8. Trong hoi nghi chdu ngoan Bic Ho, c¢6 nha béo héi qué
cta nam ban va dugc tra 10i:

W ommo >

An: Qué 16i & Lam Péng, con Diing & Nghé An

Béc: T6i ciing 6 Lam Pdng, cdon Chau & Bac Ninh

Chau: Tdi ciing ¢ Lam P6ng, con Ding & Hai Duong

Diing: Toi & Nghé An, con Hai ¢ Khanh Hoa

Hai: Toi & Khdnh Hoa, con An & Hai Duong.

Trong cau tra 13i ctra timg ban ¢6 it nhit mot phan diing. Hoi
qué mdi ban?

Trd 16i: An qué Lam Déng

Béc qué Nghé An

Chau qué Bac Ninh

Ding qué Hai Duong

Hai qué Khanh Hoa.

9. Nam ngudi thg: son, han, tién, dién, méc cb tén 1a céc
nghé nay nhung khéng tring v6i nghé clia minh. Méi ngudi cho
muon va muogn cua ngudi khac mot cudn sdch: bic thg son muon
sdch clia bac Son. Nghé cla bac Son tritng véi tén cha ngudi ¢
sdch cho bic muogn. Bdc thg tién khong phai tén Moc. Bic Moc
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vi bic thg son 13 hai ngudi cung phd. Ban hdy cho biét bac tho
tién va béc thg son tén gi?
Trd Ioi: Bac thg tién tén Dién
Bac tho son tén Han.

11. Phép thir: tru cot ctia kinh nghi¢m va niém tin

Chinh kinh nghiém di tgo ra cin c cho niem tin. Thir
nghiém vira 1a tru cot cha kinh nghiem va niém tin, vira 1a co s6
dé cai bién khong ngimg nhing kinh nghiém va niém tin cua
nhan loai. Trong cudn sich néi ti€ng “Todn hoc va nhimg suy
luan c6 1y, nha toan hoc George Polya (13.12.1887 - 1985)
ngudi My da dé ra cdc so do sau day cua suy luan ¢6 1y - nhing
suy luan ¢ lién quan tryc tiép v6i phép thir va kinh nghiém:

A->B A—>B
B khong dang tin B dang tin
A khong dang tin A cing ddng tin.

Cic so d6 cha G.Polya cho ching ta biét ring: muén danh
46 mot két luan, chi cdn néu ra mot phan vi du la dd. Dong thai
cling cho chiing ta cdch thirc dé lam tang niém tin.

Vi dy: Vién si Vién Han lam khoa hoc Peterbua Christian
Goldbach (18.3.1690 - 20.11.1764, ngudi Dic séng & Nga) sau
khi ti€n hianh hang loat phép thir 43 phat hién ra mot hign tugng
ly thit Ja: Cdc s6 1¢ 16n hon 5 déu 6 thé biéu thi bang t16ng clia
ba s6 nguyén to. Ong tin rang: diéu nay cé thé tin cay dugc
bang cdch thuc hién cdc phép thi. Nhung ban than 6ng khong
chimg minh dugc. Ngay 7-6-1742 Ch.Goldbach hao hing dua
nhitng dy dodn cla minh viét thu cau ctu L.Euler. L.Euler da
phat hién ra diéu mau chot sau day dé giai bai todn: “Phai
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ching minh bdt cit mot s6 nguyén duong chin nao 16n hon 2
déu c6 thé biéu thi bing téng clia hai s6 nguyén t6”. L. Euler di
ti mi xem xét ddy s6 sau day: :

4=24+2
6=3+3
8=3+5

H0=3+7=54+5

12=3+9=5+7

M=3+11=5+9=7+7
16=3+13=5+11=7+9
18=3+15=5+13=7+11=9+9
20=3+17=5+15=7+13=9+11
22=3+19=5+417=7+15=9+13=11+ 11

100=3+97,....

M6i ldn kéo dai ddy s6 khi ching minh, L.Euler cang tang
thém d¢ tin ciy vao két luan ciia minh vi cudi cliing 6ng di tin
chac ring day 1a mét chan Iy. Ngay 30 - 6 - 1742 L.Euler viét
thu tra 15i Ch.Goldbach, trong 6 6ng chi ra ring:

“Cdc s6 nguyén chan I6n hon 2 déu la tdng cha hai s
nguyén 6. Tuy t6i con chua chitng minh dugc diéu niy, nhung
101 tin ring day I3 mét dinh 1y hoan toan chinh xdc, khong con
nghi ng& gi nira”™.

Chirh nhimg tinh tiét vira néu & wén da din dén bai todn
Goldbach - Euler. Bai todn nay dugc néu ra nhu sau: “Chiing
minh ring, moi s6 1¢ bat ddu tir s§ 5 déu c6 thé bidu thi dudi
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dang tdng cla ba s& nguyén 10, %ﬁ%&c&)@han bat ddu tir s6 4

déu c6 thé bidu thi dudi dang téng cia hai s6 nguyén t6”.
D6 chinh 12 sy du doan ndi tiéng the gidi cta Ch.Goldbach
va L.Euler. :

Hon hai thé kY qua, rit nhiéu nha toan hoc w1 tG di nghién
citu du dodn clia Ch.Goldbach va L.Euler, va di thu dugc nhiéu
két qua.

Nam 1937, nha todn hoc, vién si Lién X6 Ivan Matueevits
Vinogradov (14.9.1891 - 20.3.1983) da chiing minh dugc ring,
véi nhiimg s6 1 di 16n thi c6 thé biéu thi bing téng cla ba s6
nguyén t5. Day chinh 13 noi dung cta dinh 1y Vinogradov. N6i
cach khdc, tén tai mot s6 C (hang sO Vinogradov) sao cho moi
<& 1& n 16n hon C déu dugc biéu thi bang téng ciia ba $6 nguyén
t6. Nhu vay dinh Iy Vinogradov da giai quyét duge 16i giai trong
trudng hop s6 1¢ cha bai todn Goldbach - Euler, cdn truong hop
s chan thi vin chua o6 1oi giai trigt dé.

Nam 1938, nhd todn hoc Hoa La Canh (12.11.1910 -
12.6.1985) ngudi Trung Quéc da ching minh dugc rang, hau
nhur céc 6 chin déu c6 thé bidu thi thanh téng cla mot sO
nguyén t& va diy so nguyén to khac:

p, + PX.

Nam 1920, nha todn hoc, gido su Pulang (ngudi Na Uy) da
tim ra huong méi. Ong ding céch sang loc loai trir cé xua dé
ching minh ring: “Bat cit mot s6 chin nao ciing déu cé thé biéu
thi bing téng cua tich 9 s6 nguyén t6 v6i tich 9 s6 nguyén t6
khic va goi 1a (9+ 9). Tir 36 nhiing ngudi di theo huéng nay da
thu dugc céc két qua ryc 1d, trong hon 40 nam dd dot phd lién
ti€p v6i cdc ching minh sau day:

- Nam 1924, cic nha todn hoc Dic da chitng minh duge
7+7).

e
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- Ndm 1932, cac nhé tosn hoc Anh di ching minh duoc
(6 + 6). _

- Cidc nam 1938 - 1956, cic nha todn hoc Lién X6 da chiing
minh duge (5 + 5), (4 + 4), (3 + 3).

- Nam 1957, nha todn hoc Vuong Nguyén ngudi Trung
Qudc da chiing minh duoc (2 + 3). '

- Nam 1962, nha todn hoc Phan Thira Dong nguoi Trung
Quéc di ching minh dugc (1+5).

- Cing nim 1962 Phan Thira Dong cong tic véi Vuong
Nguyén da chimg minh dugc (1+4).

- Thdng 5-1966, nha toan hoc Trin Canh Nhuan ngudi
Trung Quéc da chiing minh duge (1+2), ching minh nay da lam
chidn dong du luan trong va ngoai nudc, timg dugc goi la “lay
doéng nhitng qua nii!”, _

Mat khdc, nhiing bang biéu thi s6 chan kiéu Euler (1+1) da
nghiém chitng t6i 130 triu s6 ma vin chua phét hién truong
hop sai.

Theo so dé suy luan ¢6 1y cua G.Polya, c6 thé néi ring:
Nhitng thuc t€ va thanh tuu ké trén khién cho du dodn cna
L.Euler va Ch.Goldbach ngiy cang ddng tin. Hién nay chi con
mot budc nita 1a téi dich nhung day 12 mét buée khé khan nhit,
Al c6 thé 1dy duge “vien ngoc sdng trén vuong mién”. Ngusi
dot dang trong cho!

12. Buée t6i chan 1y

Céc suy luén chia thanh suy luan dién dich (con £0i 1a suy
dién) va suy luan quy nap. Cic suy ludn quy aap chia thanh quy
nap khong hoan toan va quy nap hoan toan. N6 chung, suy dién
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1a cong cu dé thuc hién céc chimg minh suy dién, dé khing dinh
mot chin 1y: con quy nap, ma dac biét 1a quy nap khéng hoan
toan lai cung cdp cho chiing ta phuong tién hitu hi¢u dé dy dodn,
dé budc i chan 1y.

Vao cudi thé ky X VI nha toin hoc G. W.von Leibniz trong
khi nghién ctru phuong phdp tao thanh s6 ty nhién n thi phdt hién
ra rang tong s6 P(n) cia cdc phuong phap la lap thanh cdc nhém
nhu sau:

2=2
2=1+1 - P2)=2
3=3
3=2+1
> P3)=3
3=1+1+1
4=4 )
4=3+1
4=24+2 I Py =5 ‘
4=1+1+2

4=1+1+1+1 )

Ciing bang cach suy Iuan nay thi P(5) = 7, P(6) = 11. Cic
gid tri nay gdn nhu cdc s6 nguyén t6 dau tién. Thé Ia
G.W.von Leibniz cam thdy ring, tua hd nhu éng da dat duge két
luan sau day: “P(n) la s6 nguyén to thit n -1, Tuy vay khi éng
kiém nghiém déi vdi P(7) thi lai thdy P(7) bang 15 (khong bing
nguyén (6 tha sdu ta 13). Tir 46 6ng di phd dinh du dodn (vira ké
¢ trén) ciia minh. Nhung ong lai ¢é ddnh gid nhu sau: “Suy luan
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néi trén 1a mot vi du cuc hay vé phuong phdp quy nap khong
hoan toan”.

Quy nap khéng hoan toan 1a qua trinh rdt ra két luan, ma
két ludn dé néi rang it ca cdc phan tr ca tap hop dang xét 1a
¢6 tinh chat P, trén co s& da khao sdt va biét ring mot s6 (ma
khong phai 1a tat ca) cdc phéan (& cua tép hgp d6 ¢é tinh chat P.
K&t luan clia quy nap khong hoan toan ¢ thé ding, cé thé sai.
Phép quy nap khong hoan toan khong phai 12 phép ching minh.

Nim 1840, nha todn hoc Pierre de Fermat (1601 - 1665)

ngudi Phdp dd khao sdt 5 truong hop ddu tién cla s6 22411
) 0
n=0 thi2? +1=2"+1 =3
1
n=1 thi2?+1 =22+1 =5
n=2 thi2? +1 =2*+1 =17
2
n=3 thi2? +1 =2241 =257
s 42 16
n=4 thi2° +1 =2""+1 =65537.
Dva vao 5 trudng hop ¢ trén, P.de Fermat di néu lén gia
. . .
thuyél rang: “T4t ca cdc s6 ¢6 dang 22 + 1 déu la s6 nguyén
t6”. Nhur vay, ¢ diy P.de Fermat da thuc hién mot phép quy nap

khoéng hoan toan.
DPén nam 1732, L.Euler (lic d6 mdi 25 tdi) da chi ra ring:

5 N
Khin=5thi 22" +1=2"2+1=4294967 297

= 641 x 6 700 417 (khéng phai la so
nguyén to).
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Nhu vay, gia thuyét cia
P.de Fermat 12 sai.

Bay gid ta xét cau hoi: n dudng
tron chia t0 gidy thanh bao nhiéu
phan?

V& mot duong tron trén gidy, thi
c6 thé chia to gidy thanh 2 phén, vé
hai dudng tron thi nhiéu nhat c6 thé
chia t& gidy thanh 4 phdn, v€ ba  Hinh 12-1
dudng tron thi nhiéu nhat c6 thé chia
1 gidy thanh 8 phdn, ... (hinh 12-1).

Dua vio 3 truong hop di xét (véi n = 1, 2, 3), ¢ ban du
dodn ring trong trudng hop téng quét, n dudng tron chia 10 gidy
thanh nhiéu nhat 1a n> — n + 2 phén.

Két qua nay ¢6 diing hay khong?

Muén khing dinh 14 ding hay khong thi phai ¢6 ching minh
bé sung.

Quy nap hoan toan 1a qua trinh rit ra két luan, ma két luan
d6 néi rang tit ca cdc phin tlr cha tap hop dang xét la ¢6 tinh
chat P, trén co s& di chimg minh duge ring mdi mot phin tir cla
tap hap dang xét la cé tinh chét P (diéu nay ddi héi ring s6 phén
1ir chia tap dang xét phai 1a hitu han). K€t luan clia phép quy nap
hoan toan la chan thuc (1 ding). Phép quy nap hoan toan la mot
phép chimg minh.

Vi du. Ching minh ring néu n 1a s& ty nhién chédn sao cho
4 < n < 20, thi ¢6 thé biéu dién n dudi dang téng cla hai s6
nguyén to.

Chitng minh: Tacd: 4=2+12

6=3+3
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8=5+3
10=7+3
12=7+5
14=7+7
l6=11+5
18=11+7
20=13+7.

Tir 9 dang thic trén, ta k&t luan ring: “Cic s6 tu nhién chin
tir 4 dén 20 déu c6 thé biéu dién duge dusi dang téng clia hai s6
nguyén tg".

Chang minh ¢ trén 1a ching minh bing phuong phéip quy
nap hoan toan.

Ban doc dd bi¢t nha todn hoc D.Hilbert 1a mot trong nhiing
nha toan hoc vi dai nhat ciia th€ ky XX, Nam 1900, Dai hoi todn
hoc qudc t& hop & Paris (Phdp). Lic d6 D. Hilbert mdi 38 twdi
. nhung vdi tim nhin sau rong 6ng da néu ra 23 van dé cdn “cong
pha”, trong dé hau hét 14 cdc bai todn lién quan téi nhiéu Iinh
vuc khdc nhau cha todn hoc: s8 luan, 1y thuyét tap hop, 1y thuyét
ham, 1y thuyét nhdom, topd.... Tir d6, nhitng bai toin D.Hilbert
néu ra da tr¢ thanh muc tiéu clia cdc nha todn hoc. Céc nhi todn
hoc tai ba, dac biét 12 cdc nha todn hoc tré d3 nhiét tinh dén
nhén, lao vio giai quyét cdc bai todn ndy mot cdch say sua vdi
su ty tin cao d9. Téi nay da ¢6 21 bai duge giai quyét tron ven,
dong thdi ciing 1a 21 giai thudng Fields (mot kiéu gidi thudng
Nobel cho todn hoc, 4 naim xét mot 1an) trong dé cé “Bai todn 4
- mau” (s€ néi & muc 14: “Ky tich chua timg ¢6 trong lich sir todn
hoc™) va “Bai todn Goldbach (d4 néi & muc 11: “Phép thir: tru
cot cha kinh nghiém va niém tin”. Hién con 2 bai: v& viée xay
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dung nhiimg khong gian cla nhing siéu hop lién hop (bai 18) va
bai todn bién téng quat (bai 20) chua ai giai duoc.

13. Phuong phap quy nap toidn hoc

C6 mot hoa si nhan day ba hoc tro. Mot hom, hoa sT mudn
kiém tra trinh do hiéu biét clia céc hoc trd vé sy huyén diéu cla
hoi hoa, ong goi ba hoc trd dén va bdo ho hay dung it nét bit
nhat dé vé dugc nhiéu lac da nhat.

Ngudi thir nhat vé mot
dan lac da day dac trén trang e
gidy, ngudi thit hai tiét kiém
nét biit nén chi vé toan dau
lac da, ngudi thi ba v& hai
qua niii ¢6 mot con lac da tix
hém ndi di ra va sau d6 la
nia trude cla con lac da ti€p
theo.

Khi ba bitc tranh v€ xong
vi dugce dua lén dé danh gid két qua, bic tranh cia nguoi thir ba
dugc coi la “tuyét tac”.

Bic tranh cla ngudi thit ba chi c6 mot con lac da va nira
trude ciia con lac da k& ti€p, vi sao lai thing hai bic tranh kia?
Nguyén nhan 12 & chd: bic tranh clia ngudi thi nhat tuy vé ca
dan lac da nhung lai 12 c6 gidi han; bic tranh ciia ngudi tht hai
tuy don gian hon, thay vi v& ca con lac da chi vé dau lac da,

nhung ciing ching thay doi dugc ban chit hiru han; bic tranh
cla ngudi thit ba thi khic hin, sau con lac da di trudc la nia
trudc cta con lac da thit hai khién nguoi ta nghi 16i con nhiéu
con lac da di tiép tir trong niii ra, tya ho nhu khong dém xué.
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Cai 1y trong cau chuyén ké trén duge dua vio toén hoc, dé
chinh 1a: muén ching minh mot ménh dé c6 lien quan t6i s6 ty
nhién thi nhat dinh phai qua hai budc:

L. Chimg minh rang khi 6 ty nhién n = ny thi ménh dé 1 ding.

2. Gia sir ménh dé ding v6i n = k (v6i k > ng) (diéu gia sir
nay thudng dugc goi la gia thiét quy nap). Sau dé sir dung gia
thi€t quy nap ma chitng minh rang: khin =k +l ménh dé ciing
diing.

Sau khi da hoan thanh hai budc Th'f’”"”g"g.:
néu ¢ trén thi ¢ thé két luin ring ‘jw,"}w\\
ménh dé duge xét 1 ding véi tat ca i
cdc s6 ty nhién n > n,. D6 chinh la ;jég
noi dung cla pinurong phdp quy nap P

fodn hoc. Budc 1 k€ trén I3 tuong tu %

nhu mét con lac da trong cau chuyén __;1*——
di néu. Buéc 2 1a twong ty nhu noi =
dung dugc ngdm thé hién trong cau ¥
chuyén da néu la: N&u ¢é mét con lac
da sau né, tdt phai ¢c6 mot con lac da
khéc ti€p theo. Nhu vay, cé con lac
da thir nhdt, lién ¢ con lac da thit hai, c6 con lac da thit hai thi
¢6 con lac da thit ba, ... ¢ nhu vay dén vo cing.

Gia sir c6 ngudi noi déc ring: “Toi c6 thé 1én Thién Duong
néu ¢é bac thang huéng téi Thién Pudng, chi can t6i bude lén
bac thang dau tién va sau khi 1én dén mot bac thang nao dé, néu
con sitc luc thi s€ budc 1én bac thang tiép theo”. Nha toin hoc s&
tam dac v6i cich néi nay, bdi vi phuong phap quy nap todn hoc
tao ra cic bac thang dé budc t6i chan ly.

Hai bugc clia phuong phdp quy nap todn hoc 12 khong thé
thicu. Khong ¢6 budc 2 thi sé thanh quy nap khong hoan toan.
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Nhung budc 1 ciling nhét thiét phai c6, bdi vi néu khong co

budc 1 thi budc 2 chi ¢6 tinh gia dinh, do dé s& thiéu co s& dé
rit ra két ludn.

Sau day 1a mot vi dy (cia G. Polya) néi vé van dung sai
“phuong phdp quy nap todn hoc™.

G. Polya di “ching minh” ring: “Bat c&r mot s6 n con gai
ndo ciing déu c6 nhitng d6i mat ciing mau sic”. Ong lap luin
nhu sau:

“Dai véi n = 1| ménh dé trén 16 rang 1a ding. Con lai chi cdn
chuyén tir n sang n + 1. Vi du chuyén tir 3 d€n 4: Téi gi6i thiéu
v6i ban bén ¢o gdi A, B, C, D. Gid sir ring A, B, C (n = 3) déu
c6 ba doi méit cing mau sac. Tuong tu, gia st B, C, D (n = 3)
cling ¢6 ba doi mat cling mau sac. Do vay mat clia bon co géi A,
B, C, D it phéi ciing mau sac. D¢ thdy ro diéu nay, ban hdy xem
so d6 sau day: '

—
A, B, C. D.
\_w__J

Chuyén tir 4 dén 5 ciing nhu vay, khong cé gi khé khan,...”

Nhu vay G.Polya qua dd ching minh duoc ring doi mét clia
tit ca cic co gdi 12 ¢6 miu sic olong nhau. Song diéu nay trdi
voi thue 1€, vi cac ¢o gai Dong Nam A mit mau den, cdc co gdi
chau Au thi hiu hét ¢c6 mit mau xanh! Vay sai trong “chiing
minh” ctia G.Polya 13 & dau? Gido su Polya giai thich ring vin
dé 1a & ché: Budc chuyén tirn = 1 sang n = 2 1a khong ding.

Bay gidr ta s& sit dung “phuong phdp quy nap toin hoc” dé
chitng minh cong thic Descartes - Euler .

Trén ban dé dia Iy clia mot ving khong cé ddo, goi f 1a s6
qudc gia, d 1a s& dinh (méi dinh chung cho it nhat 1a 3 quéc gia),
¢ 12 s6 dudng bién gisi nodi 2 dinh. Khi dé ta ludn ludn co:
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d+f=c+2. (13-1)

R.Descartes da phat bi€u cong thiic

(13-1) lan ddu tién vio nam 1635. Vé A
sau L.Euler di d¢c 1ap cong bé cong

thiic nay vae nim 1752. Do d6 (13-1)

thuong dugc goi 1a cong thic Descartes V

- BEuler. Hinh 13-1

Bing “phuong phdp quy nap toin
hoc™ (quy nap theo s6 dudng bién gisi), ching ta ching minh
cong thirc (13-1) nhu sau: _

1. Vi ¢ = 3 (ta ciing viét c, = 3) (hinh [3-1),
ta co: f3=3,d3=2,C3=3.

T d6, 15 rang ring:
d+f=c+2

Viy (13-1) ding véi ¢, = 3.
2. Gia st (13-1) diing v6i ¢, =k, k > 3, ta cé:
d +f, =c, +2. (13-2)

(Gia thi€t quy nap).

Khi ¢, = k+1, néu ta bd di
moét dudng bién gidgi (vi du 5 3
dudng 6 & hinh 13-2) thi tir ban
d6 c6 s6 duong bién gidi bing
Cke1 = k + 1, sau khi bd mot
dudng bién giéi s& bién thanh
ban d6 c¢6 s¢ dudng bién gidi
bang ¢, = k va nhur vay 1a bi bét
moét qudc gia. (Trén hinh 13-2, Hinh 13-2
hai qudc gia A va B bi bo dudng

~d

1
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bién gidi 6 nén nhap thanh mot quéc gia). Nhung s6 dinh van
khong thay déi. Do do ta cé:

deor =d g =fi+t Loy =+ 1L

Suy ra:

Ayt *+ Frpg — G = g+ - =2,
hay Aoy + B = S + 2.

Diéu nay ching t6 ring (13-1) ciing ding véic,, =k + L.

Qua trén ta rit ra rang cong thic Descartes-Euler (13-1) 1a
didng véi moi ¢ = 3 (v6i ¢ 1a s dudng bién gidi cla ban do).

Tir nhimg diéu vira néu & trén ta c6 thé nhdn thdy rang:
Phuong phdp quy nap todn hoc khong phai 1a quy nap khong
hoan toan, ciing khéng phai 1a quy nap hoan toan.

Theo G.Polya thi “Quy nap todn hoc”.1a mét tén goi rit
khong dat cia mot phvong phdp chiing minh. Va theo 6ng thi
trong mot vai truong hop, “Quy nap todn hoc” cé quan hé “hgp
tdc” véi “Quy nap khong hoan toan”, nhu sau:

“Quy nap todn hoc” 12 mot phuong phdp chimg minh,
phuong phdp nay thudng cé ich dé chitng minh cdc ménh dé todn
hoc, ma cac ménh dé d6 di dvgc tim ra nhd mét qua trinh quy
nap khong hoan toan nao do.

14. Ky tich chua tirng c6 trong lich si toan hoc

Kinh nghiém cla cdc nha vé ban 46 thi chi cin 4 mau la ¢6
thé t6 mau cdc quéc gia thoa man diéu kién 1a hai qudc gia cd
dudng bién gidi chung dugc t6 bang hai mau kbdc nhau. Vin dé
nay ddu tién dugc nha toin hoc August Ferdinand M&bius

S(17.11.1790 - 26.9.1868) ngudi Puc néu ra nam 1840.

Thdng 10 - 1852, Francis Guthrie nguoi Anh ciing néu lai
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vdn dé nay. Ong cam thdy c6 cdi gi d6 huyén bi, thé la 6ng viét
thu cho ngudi anh 13 Fedlech dé hoi. Fedlech tuong déi hiéu sau
vé todn hoc nhung di vat 6c suy nghi vin khéng tim ra dugce 15
gidi, danh cdu ciru dén thdy cua minh 13 gido su todn hoc ndi
tiéng Augustus de Morgan (27.6.1806 - 18.3.1871) ngudi Anh,
A.de Morgan rat hing thi vé vian dé nay. Ong suy nghi tran tr
sudt may ngdy dém nhung khong chitng minh dugc. Ong lién
viét thu cho ban than 12 nha todn hoc néi tiéng William Rowan
Hamilton (4.8.1805 - 2.9.1865) ngudi Anh d€ tham khdo ¥ kién.

Trong thu A.de Morgan hy vong
ring W.R.Hamilton hodc chitng minh
duge “Néu mot tim ban d6 yéu cdu
td cac mau khic nhau & hai qudc gia
cd chung dudng bién ¢idi thi chi cén
ding 4 mau la d0” hoac duva ra dugc
két luan 1a phai dong 5 mau hoac hon.
Nhung cé hai diéu dé, véi tri té siéu
pham nhr W.R.Hamilton -va dua hét
tam huyét trong suét 13 nam, cho dén
lic qua doi van chua thuc hién dugc.

Sau khi W.R.Hamilton mit 13
ndm nira, tirc 1a nam 1878, nha toan
hoc Arthur Cayley (16.8.1821 -
- 26.1.1895) nguoi Anh, trong mét hoi
nghi todn hoc hang nam di duva véin
dé nay thanh “Bai todn 4 mau”. Vo
nam sau dé, nim 1879, trong s tap
chi dau tién ctia Hoi dia 1y hoang gia
Anh, ngudi ta da cong khai trung cdu
151 gidi vé “Bai todn 4 mau”. Tir d6
“Bai toan 4 mau” khéng chan ma di _
t6i khip “ngd chg ving qué” va trd thanh mot dé tai néng héi.

A.Cayiey
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Cung nam phat ra cdi tin trung cdu 16 gidi d6, nha toan hoc
kiém luat su A. B. Kempe (6.7.1849 - 21.4.1922) ngudi Anh da
théng bdo “Bai todn 4 mau” da duogc gidi quyét va nam 1880 ong
ding bai “To bin d6 bang 4 mau nhu thé nao?”. Trén tap chi “Ty
nhién”. Diéu nay khién cho du luin mot thdi ban cdi, sau d6 da
ling xuéng dén va khong ai nhac dé€n van d€ nay nifa.

Bdng dén nam 1890, P. J. Hiut d4 chi ra nhitng sai lam trong
chimg minh cta A.B.Kempe. Tir d6 vén dé tuong da lang xubng,
ling quén lai 561 dong lén. Nhd nghién ciru phuong phép chimg
minh cia A.B.Kempe ma P.J.Hiut da chimg minh dugc 1a “dung
5 mau thi cé thé phan biét cdc qudc gia cé dudng bién gidi
chung trén ban d6”. Diéu nay qua thyc 1a sy dot phd quan trong
ddu tién, khi tién vao “Bai todn 4 mau”.

Thuc ra P.J.Hiut chitng minh “dinh 1y 5 mau” khong khé
1am.

_ Sau daiy 1& chimg minh ciia 6ng:
Buoc 1. Goi f, 12 s6 quoc gia ma bién gidi chi cé 2 dinh
f, 12 s6 quéc gia ma bién gi6i ¢6 3 dinh
Vay téng s6 quéc gia la:
f=f+fH+f,+..... (14-1)

Boi vi f, I s6 quoc gia ma bién gidi chi ¢6 2 dinh, nhu vay
c6 2 dudng bién gidi. Tir d6 ma s6 quéc gia ndy c6 16ng cong 2f,
dudng bién gidi.

Ciing suy luan nhu vay, f; 12 s6 quéc gia c6 3 dudng bién
gidi... .

Méi dudng bién gidi déu néi lién hai qudc gia, do d6 téng
s6 bién gidi ¢ thoéa min biéu thirc: :
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2C=2f2+3f3+4f4 (14 2)
Vi rdng méi dinh cha ban dé chung cho it nhat 14 3 quéc gia

(chuno cho it nhai la 3 dudng bién gidi), nén d6i véi so dinh d,
ta c6 bat ding thirc:

3d <2f, + 3f; + 4f, + . (14-3)
© T (14-2) va (14-3) ta rit ra:
| 3d < 2c. (14-4)
Tu (14-4) va (13-1) ta rit ra:
6f > 2c + 12. (14-5)

Tu(14-1), (14-3) va (14-5) ta rit ra:

6(f, + f3 + £, + ..) 2 (2f, + 3f; + 4f, + ...) + 12,
nghia la : '

afy + 3f; + 2f, + f5 2 12+f—,-+2f8 (14-6)

Do v& phai cta (14-6) lén hon 12, nén vé€ trai phai cé it nh4t
la mot s6 hang 16n hon 0. Nhu vay, A.B.Kempe di riit ra mot
nhan xét quan trong rang:

“Trén méi ban d6 (c6 mbi dinh déu chung cho it nhit 13
" 3 qudc gia), c6 it nhdt 1a mot qudc gia c6 s6 dudng bién gisi
khong qua 5”.

Butoc 2. Sir dung phugng phdp quy nap todn hoc d€ ching
minh ring: “Ding 5 mau 1a di dé phan biét cic quéc gia cé
dudng bién gidi chung trén ban d6”. (14-7)

Chitng minh 46 nhu sau:

Khi s6 quéc gia f = 2; f = 3 ménh dé (14-7) rd rang 13 ding.

Gid su ménh dé (14-7) diing véi f < k, k > 3, nghia 1a
“dt‘mg 5 mau 12 di dé phan biét cdc quéc gia cé dudng bién
gidi chung trén mot ban dé véi s6 quéc gia khong nhleu honk”
(gia thiét quy nap).
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Xét ban d6 G c6 s6 qudc gia bing f =k + 1, ta ¢6: Trén ban
dé dé cd it nhdt mot quoc gia ¢6 s6 dudng bién gidi khong qué 5.
Gia sir do la quoéc gia A.

Ta x6a bo mot dudng bién gidi cua qudc gia A, nhap quéc
gia d6 véi quoc gia ¢6 chung dudng bién gidi vira bi bo. Khi dé
ta ¢6 mot ban d6 G’ chi ¢6 k quéc gia. Do d6 ménh dé (14-7)
ding voi G'.

Sau khi t6 G’ v&i $6 mau khong qua 5. Ta tim cach t6 A
bang mét mau khdc véi miu cha cdc qudc gia ké né. Co thé xay
ra mot trong ba trudng hop sau day:

1. S8 qudc gia c¢6 chung bién gidi véi A khong qud 4.

2. S0 quéc gia cé chung bién gidi v A 1a 5 va s6 mau dung
dé 16 5 nudc dé 1a khong qud 4 mau.

3. S6 quéc gia ¢ chung bién gidi véi A la 5 va 5 quoc gia
dé dad duge 16 bang 5 mau.

Viéc giai quyét hai trudng hop | va 2 1a don gian. Ta xét
truong hop 3. Trong trudng hop nay ta co:

b )

Hinh 14-1
Qudc gia A va khu vyc lién ké vdi quéc gia A khong ngoai(
ba trudng hop & hinh 14-1: hioh 14-1a khi c¢6 mét quoc gia cé

hai dudng bién gidi véi A; hinh 14-1b khi hai quéc gia cing

101



www.VNMATH.com
bién gidi vé1 A va c6 it nhat la mot quéc gia xen vao giita nhung
hai quéc gia nay c6é chung bién gidi; hinh 14-ic la trudng hop
thudmg thay, cé 5 qudc gia ciing bién gidi v6i A va khong xay ra
truong hop nhu hinh 14-1b.

Dé dang thdy duge ring, di 13 trudng hop nio trong ba
trudng hgp néu trén thi ké véi quéc gia A van thudng cé hai
quoc gia khong lién nhau (A, A,).

Bay gid ta bo dudng bién gidi gita A v6i A, va A, thi ban
d6 méi s€ c6 k - 1 quic gia, do d6 bin d6 méi c6 thé ding
5 mau dé t6. Khi t6 mau thi ba quéc gia A, A, A; t6 mau 1, con
ba quéc gia A,, A, As theo thit tu t6 3 mau 2, 3, 4, sau d6 thém
hai dudng bién gi6i da bo giita A va A,, A vd A, dé trd lai dang
ban d6 cit va t6 A mau 5. Vay ban dé di duogc t6 theo 5 mau.

Nhur vdy, ta dd chiing minh dugc rang ménh dé (14-7) ding
véif=k+1.

P.J.Hiut da chiing minh “Dinh Iy 5 mau” nhuv thé day.

C6 nhiéu nha todn hoc coi nhe “Bai todn 4 mau”, trong dé
gido su Hermann Minkowski (22.6.1864 - 12.1.1909) ngudi Pitc
1a trng hop dién hinh nhat. (Ong chinh 1a thdy gido cia Albert
Einstein (14.3.1879 - 18.4.1955).

H.Minkowski cho ring, s& di chua gidi quyét dwoc “Bai todn
4 mau” chinh Ia vi cic nha todn hoc trén thé gidi chua rinh rang
dé di sau nghién cttu bai todn nay.

Cé mét lan, H.Minkowski dang glang bai, tu nhién 6ng néu
ra van d¢é ndy, réi nhan da hiing thi ma suy dién tua hé nhu c6
san trong ddu, ong viél diy dic ca bdnc nhung “Bai todn 4 mau”
van chua duge gidi quyét. Lin khdc, sau khi budc vao 16p, ong
lai ti€p tuc suy ludn véi ddy 1ong tin. Nhung két qua 1a van chua
giai quyét dugc bai todn nay. Ca thé, ndi day vo kéo dai may
tudn lién va da khién gido su kiét sitc. Mot hém, ong bude vao
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Igp, mét moi nhin vio tam bang van con sot lai hai chit “chu'ng
minh” va lap titc ong tinh lai, xau hé thira phan ring: “Thuong
dé€ dang trich ta, ta khong lam gi dugc Bai todn 4. mau”.

Tri tué cta nhén loai lai ding truéc mot sy thich d6. Cac
nhi todn hoc lai tap trung sic lyc dé€ nghién ciu, nhim giai
quyét “Bai todn 4 mau”.

Nim 1922 c6 ngudi dd giai quyét duge “Bai todn 4 mau”
v6i 6 quéc gia f < 25, nam 1938 vé6i f = 32, nam 1969 véi
f = 45. Nhu vdy, qua 47 nam, s6 qudc gia chi ddy thém dugc 20.
Qua thyc 13 con dudng nay ddy gai géc khi€n nguoi ta phat sg.
Khé khan chil yéu 1a kha nang tao hinh qué nhiéu, ddi hoi suy
luan logic téi 200 triéu lan thi sitc ngudi 1am sao co thé thuc
hién duogc!

Chinh nhd sy xudt hién mdy tinh dién tr nén “Bai todn
4 miu” ¢6 hy vong gidi quyét duge. Tuy nhién, ddu nhimg nam
1970 di c6 mdy tinh dién tr r6i nhung van phdi tinh lién tuc sau
11 nam rudi méi dat duge muc tiéu. Cac nha todn hoc da hop tac
v6i nhau, khong ngimg cai tién phuong phip d€ giam s6 lan suy
luan va nang cao t6¢ d¢ tinh todn ctia mdy tinh.

Thang 9 - 1976, ba nha todn hoc day & Trudng dai hoc Ilinoi
(M§): K. Appel, W. Haken, J,Koch dd dung ba mdy tinh c6 téc
do tinh todn 4 triéu phép tinh trong 1 gidy va tinh trong 1200 gio
lién, cudi ciing di hoan thanh viéc gidi quyét “Bai todn 4 mau”™.

Tin dién truyén nhanh chin dong toan cdu, mot dé toan khé
trong lich sir todn hoc, véi sy hop tic clia con ngudi va mdy tinh
d3 giai quyét thanh cong. Pay qua 1a k¥ tich chua timg c6 trong
lich sir todn hoc. P& ky niém thoi khéc c6 tinh chit lich si cia
thanh cong nay, hom tuyén bé giai duge “Bai todn 4 mau”, buu
cuc cha Trudng dai hoc Ilinoi da déng dau cé chir: “Four Cloro
Suffice” (B6n mau két thiic).
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Tir khi “Bai todn 4 mau” duoc néu ra dén khi né dugc giai
quy€t da trdi qua 136 nam v6i sy 1am viéc cla nhiéu thé hé cac
nha todn hoc, dong thai phai dya vao sy tinh todn cliia mdy tinh
cyc manh. Th€ nhung, dén nay vin cén nhiéu nha toan hoc vin
dang tim ki€m ching minh bing céch tinh toan trén gisy.

15. Tinh todn cua "Nguoi ngoai hanh tinh"

Trong biu tr&i ménh mong, c6 “Ngudi ngoai hanh tinh”
khoéng? .

+ Trong vii tru c6 phai chi c6 loai ngudi méi c6 b 6= tri tue?
Cau tra 16i cBa cdc nha khoa hoc vé cau hoi “Nguoi ngoai hanh
tinh” ra sao: Chiing ta dang tim ki&m!-

Duong nhu ngon ngit todn hoc ¢ tinh phé bién! Tua hé cic
nha todn hoc déu’ suy nghi rang: Néu mat ngay nao dé “Ngudi
ngoal hanh tinh” ¢6 lién lac dugc véi ching ta, ho ¢6 hidu ngoén
ngilt todn hoc clia chung ta khong?

Muén tra 16i cau hoi nay, chiing ta hiy bat ddu tir cich ghi
con $6 tir thai Co Pai.

Cdc ban bang dat sét tim thiy & Suse va Uruk (nay 1a Warka
thuoc Irac) hoac muoén hon nhiéu, & Nippur (Babilon, 2200 -
1350 trw6e Cong nguyen) cho thay: hé dém da duge ghi chép lai
vao thién nién ky III truéc Cong nguyén.

Nhu vy hé¢ dém Babilon ¢ thé 12 hé dém xudt hién sém
nhat. Day 1a hé d€m 60, c6 wu diém [a c6 kha nhiéu udc s6: 2, 3,
4.5, 10, 12, 15, 20, 30 nén khi 1am phép chia ta thu dugc s6
chin, do vay né c¢6 nhiéu sitc song. Ngay nay khi ngudi ta thuc
hi¢n céc phép tinh vé géc va thoi gian thi vin dung hé dém nay.

Thoi C6 Dai, mét s6 dan toc dung hé dém 5, vi ho chi dung
" mot tay dé dém.
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Ngudi Maia da ding hé dém 20, vi ho dung tat ca cdc ngén
tay va ngén chan. O Dan Mach hién vin con ding h¢ dém nay.

Ngoai ra, trong do ludng ngudi ta con diing hé dém 8, 12,
16, 21 (trong may thu hinh}, ...

Vio thé ky V trude Cong nguyén, ngudi Hy Lap da dung chir
céi dé thay s6. D61 véi cdc s6 hang nghin, ngudi ta diing dau phdy
trude chir cai (vi du, a cé gid tri 1a | thi, a c¢o gid tri 1a 1000).

Cic hé dém vira néu déu khong t6n tai 6 0 (zero).

Hé dém Babilon dugc hoan thién vao th€ ky IV trudc Cong

~ nguyén bdi su xual hién cha sé 0 (¢ ddu mot con 6, hodc ¢ gitra,

nhung khéng bao gid & cudi) trong cdc van ban todn hoc. S6 O
bit nguén ur tir synya, c6 nghia 13 “khong cé gi” trong ti€ng
Phan, tré thanh sifr trong tiéng Ardp va dugc Léonardo
Fibonacci (1174 - 1250) nguoi Italia Latinh héa thanh zephirum
vd duge goi 1a s6 0 vio nam 1491 trong mot thao luin &
Florence.

Vio thé ky V & An Do da xuat hién hé dém thap phan, sir
dung 10 chit so tir O dén 9 nhu ngay nay.

Théi Ai Cap ¢6 dai ngudi ta dd viét cdc s6 nhu sau: doi véi
méi s6 ctia mot hang don vi nao d6 ho ding mét ky hi¢u ¢o dinh
ghi lai nhiéu lan, vi du s6 2532 viét la:

2% CCCCCANANN

G day s6 duge ghi ky hieu /AN tuong duong véi 10 s6 ghi
ky hiéu M, sd ghi ky hiéu@ lai twong duong véi 10 s6 ghi ky
hiéu/—~\ ,... Tir phai sang trai céc loai ky hi¢u “ctr 10 56 lai tang
Jen mot nac”, tc 1 “cd dén s6 10 lai tang 1én mot ndc™.
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Nhan loai coi nhimg thit d3 quen thdy &y nhu 12 thi “cé sin
nhu thé”. Tré con tir nhé di hoc todn theo cdch nghi “ctt dén s6
10 lai tang [én mét ndc” réi 16n ddn Ién vAn nghi nhu thé, it ai
nghi ngd ma tim ra Xuét x cua né. _
Ky thyc hé dém thap phan bat nguén tir cich tinh mudi ngon
tay tir rit xa xua. Chir s dugc ghi nhu bang 15-1.

Bang 15-1

Chit s8 Céch ghi
Arap (An Po) 112|3|4|s5|6|7]{8!l9'l10
" LaMai Pl o | v | v v v x| ox
Trung Quéc cé dai ol puepmemy T | -0
AbDocédai | | F I FIFTI YV IA|9]|10

Ngay nay, khi ching ta viét s6 2532 thuc t€ 1a ching ta di
str dung phép “cit dén s6 10 lai ting lén mot ndc™, tic 1a:
2532=2x 10" +5x 10> + 3 x 10" + 2.

C6 thé tudng tuong ring, gia skt bit ddu tir sy hén don, trong
qud trinh tién héa hang triéu nam truGc ma lodi ngudi sinh ra
nhiéu tay chan thi cdch ghi s6 cila ching ta ngay nay han khong
phai nhu di néi & trén. _

Bay gi¢ ching ta thir md réng twdng tuong phong phid nay
sang nhing sinh vt c¢d tri tué trong khong gian bao la. Thiét
twong rang “Ngudi ngoai hianh tinh” lién lac. véi ching ta i
nhitng ngudi chi cé doi tay trén tryi nhu nim dim. Vay ho phai
dung phép tinh s6 “ctf d&n s6 2 lai tang 1én mot néc™.

Trén ban dé mot ta bat chi, hoc sinh trén Trdi D4t chiing ta
s€ viét mot cich ding din s6 bit chi 1a 12. Gia sir ¢é ai d6 viét
thanh 1100 thi ngudi ta cho rdng viét sai. Song day lai Ia s6 mot
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td ma “Ngudi ngoai hanh tinh” sit dung theo h¢ dém nhi phan
{(cit d&n s6 2 lai tang 1én mot ndc). Ta dung dau hiéu (2) dé biéu
thi hé d€m nay cho khoi nhdm lan véi cdc hé dém khic.
Viduy:
11005, = 1x 28+ 1x22+0x2'+0=8+4=12 (I5-])
101015, = I x 28 +0x 2%+ 1 x 2%+ 0x2'+ 1 =
=16+4+1=21. (15-2)

V¢ phai cia (15-1) va (15-2),

trén thyc t€ la cdch lam sao cho 2| BN D I
phép “cir dén s& 2 lai tang lén 2 |2 35 :::}
mot ndc” lai tr¢ thanh hé dém "2| L ; _____ 0
thap phan (cit dén sd 10 lai tang 2 4 e 0
lén mot ndc). Nhung lam sao dé 212 - 0
h¢ dém thap phéan thanh h¢ dém 1 e !
nhi phan? Sau day la cich lam Hinh 151

¢6 hiéu qua.

Ching han, mudn viét s6 71
theo hé d€m nhi phén, ta 18y 71 chia cho 2, dugc thuong la 35,
viét 35 dudi 71, s6 du 1 viét vio cot bén phai. Lay thuong chia
1iép cho 2 nhu trén, néu chia hét ciing viét s6 0 vao cot bén phai.
Lap lai qua trinh trén cho t6i khi thuong bing 1. S6 1 cling viét
sang cot bén phai (hinh 15-1).

Tir cot bén phai ta viét nguge lén dugc mot day s6 va d6 la
cdch biéu thi s& 71 theo hé d€m nhi phén:

71 = 1000411 5,

Ban doc rat d& dang d6i chiéu hai h¢ dém (bang 15-2).
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Bdng 15-2
He déem Hé dém Hé dém Hé dém
thap phin nhi phin thip phin nhi phin
1 1 9 1001
2 10 10 1010
3 11 I 1011
4 100 12 1100
5 101 13 1101
6 110 14 1110
7 111 15 11
8 i000 16 10000

Uu di€ém 16n nhit cta hé dém nhi phan 12 mbi don vi s6 chi
¢6 hai trang thdi 0 va 1, diéu nay khién ching ta c6 thé thong
qua phuong phdp gian don, nhu tring va den, hu v thyc, phu
va chinh, cham va gach, nhd va to, t6i va sdng, ... d€ biéu thi.
Sau day la may cdch biéu thi s6 71 ding hé dém nhi phan
(bang 15-3).

Bang 15-3
Biéu thi bing Biéu thi 56 71 theo h¢ dém nhi phan
Oval i 0 0 0 1 1 1
Triang va den . ) 0 0 o . N
Hu va thue - - - =
Phy va chinh + - - - + + +
Chdm va gach - . ) . - - -
Nhé vato 0 ) o 0 o o o |

Buong nhién hé d€m nhi phén ciing c¢6 nhuge diém, chéng
han nhv ciing biéu thi s6 71 thi hé dém nhi phan sé phai dung
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mot diy sO dai hon khi ding hé dém thap phan. Cé trudng hop
hé dém thap phan lai to ra rat phic tap, nhung néu ding hé dém
nhi phan thi lai rat don gian. ‘

Sau day 1a ciu chuyén truyén thuyét ¢é 1y tha thé hién sinh
dong nhan xét nay: )

Chuyén rang, nha vua Shehan nudc An Do cd dai dinh trong
thudng cho ngudi phdt minh ra c¥ tudng la € tudng
Sisapandayier. Vi té tuéng thong minh nay thinh cdu quéc vuong
rang: “Tau bé ha, xin ngudi thudng cho than s6 théc nhur sau: tir
6 thit nhdt ciua ban c& 12 1 hat théc, 6 thir hat 2 hat, 6 tha ba
4 hat, tifc 13 6 sau gdp déi 6 trudc, bé ha cho bay théc lén di
64 6 trén ban cd 13 du an thudng cho ké t6i t& nay roi”.

'Nhi vua khing khdi hita thudng cho té tuéng theo yéu ciu.
Vua cam thay 15i thinh ciu cia té tudng c6 phin qud it 6i.

Cong viéc tinh todn biat ddu, qudc vrrong nhanh chéng phat
hién ra ring, 10i hita chia minh khong cé cdch gi thuc hién duoc,
bai vi s6 thée tinh ra la:

241 o
1+2+22+23+24+...+263'=ﬁ =2% 1=

_ =18 446 744 073 709 551 615. (hat)

Day la s& dai téi 20 chir 0, tuong duong véi san lugng théc
cla ca thé gidi san xudt trong 630 nam hodc san lugng lia mi
san xudt trong gin 2000 nim nhu ndm 1999.

Két cuc cia truyén thuyét nay chac ban doc ciing suy doan
dugc 1a nha vua khong thé da théc thudng cho té tudng. C6 diéu
12 n€u diing hé dé€m nhi phan dé biéu thi s6 théc nay thi chi ding
64 chit s6 | va hinh thifc lai rdt gian don:

h

~
64 chitso 1
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Hé dém nhi -
~ phan con ¢6 lgi § ®Dénx
chd d&€ thé hién
cac s0, vidu s6 9

Ngubn dién p Céng tac
theo h¢ dém thap I r/ -
phan, dugc viét a
la 1001 theo hé Lo

dém nhi phan va
chi cdn 4 bdng
dén thé hién
bing “sdng, tat, tat, sdng” 1a dugc. Nhu vay 1a nhd c¢é hé dém
nhi phan ma cic s6 ¢6 thé biéu dién dugc béi diy bong den dién
(hodc bong dién tir).

Hinh £5-2

Dong thdi, véi hé dém nhi phén thi cdc phép todn logic (cdc
phép toén lién k&t ménh dé) lai don gian 1a lung.

Né&u mach dién duge mac hai cong tic p va q song song nhu
hinh 15-2, ta ¢é:

- Khi p va q cung tit (md, nhu hinh vé), Gng véi trudng hop
hai ménh dé p vi q déu sai, liic d5 mach khéng cé dién (dén x
khong sdng):

X=p+q=0+0=0.
- Khi p bit (déng) va q tat thi dong dién chay qua p, dén x
sdng, tirc la:
X=p+q=1+0=1.
- Tuong ty, khi p tat va g bat thi dong dién chay qua q, dén x
sdng, tic la:
X=p+q=0+1=1.

- Khi cé p va q déu bat thi dong dién chay qua ca p va q, dén
X sdng, tirc la:

110



www.VNMATH.com
X=p+q=1+1=1
Mach dién mac
nhu & hinh 15-2 tng
v6i phép tuyén (téng
logic, bang 2-2). ' ® _
N&u . mach dién . l
dugc mac hai cong tic ; .
p va q néi ti€p nhu e / |
hinh 15-3 ta ¢6 truong | _
hop tng v&i phép hoi
(tich logic, bang 2-3).
Tuong ty doi véi

phép trir, phép chia va cac phép tmh khac. V@i cdc phép tinh cé
nhi€u s6 hang, ta chi can ghép c4c mach dién don gian & trén lai.

Hinh 15-3

Nh& dong dién truyen trong day din vé6i van téc xip xi véi
van toc anh sdng (gin 300 000 km/s) nén cdc mach logic 1am
viéc rit nhanh.

Quy luat céac phép todn logic
ménh dé vira néu & trén ¢6 thé quy
nap lam 8 chir: “cach thic nhu ci, p-—
hé dém nhi phan”. C6 diéu 13, d6i
vGi phép trir, néu gap s6 0 bén trdi
(phia trén) va s6 | bén phai (phia
duéi) thi phai mugn s3 1 bén trdi 6
0 ma trir (xem bang 15-4 va vi dy 2 10
dudi day). Sau day 1a mot s6 vi du | 0
{bén phai 1a d6i chiéu theo hé dém
thip p!‘lﬁn):

Bdng [5-4

=X

.
Q|| D= |2 ||
O | e o D]
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Vidiul.  11014,+1104="?
1101 i3
Y 1r1o0 o6
100 1 1 P9
Vidy2. 10101 -1010y,=?
10101 21
1010 10
101 1 11
Vidu 3. 101115 x 101g=?
10111 . 2 3
X 1 0 1 5
10111 115
00000
101 1 1
111001 1
Vidu 4. FHOTE L 10 1y =7
I 10111 {101
10 1 101 1 5 5|5
001 11 5 1 1
10 1 0 5
0101 5
- 10 1 0
000

Cif phdng theo cdc vi du & trén, ban doc c6 thé soan ra duge
rdt nhiéu bai tap.
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Trd lai véi “Ngudi ngoai hanh tinh”. O trén
ta da timg nghi rang “Ngudi ngoat hanh tinh” tay
khong c6 ngén. Puong nhién cé thé ho ¢é “ba
diu sdu tay” hoic tay ho ¢6 bén ngdn, tdm ngon,
nén tinh todn cta ho theo quy luat cua hé dém
phan hodc hé dém bét phan,... Nhung dii sao, cht
cdn “Ngudi ngoai hanh tinh” ¢6 bd 6c¢ phét trién
thi ho khong thé khong hiéu hé d€m nhi phan don
gian. :

Trén co sO nhitng nhan thic da néi & trén,
ngdy 16-11-1974, cic nhan vién cong tic tai Dai
thién van Ruik (Dirc) va Dai thién van Aleixipho
(M¥) di phdng tén lira ¢6 tinh tugng trung lén
bdu troi dé gidi thiéu Trai Dat cho “Nguoi ngoai  Hinh 15-4
hanh tinh” chua biét. Tin hiéu phat 1én nhitng ddm sao hinh cau
thudc chom sao Tién Nir Mia M,,. Chom sao nay cach xa Trai
bit chimg 25 000 nam 4nh sang.

Diing hé d€m nhi phan véi 1679 tin hiéu den tring va phat
xung trong 3 phiit dé miéu ta tri thitc Trdi Pat (hinh 15-4).

O hinh 15-4, tir dudi lén trén cdc ky hiéu 14n luot Ia: kinh
vién vong Airayxipo, ban dd so luge clta cidc hanh tinh hé Mat
Troi, hinh con ngudi, ...

Dé ban doc thdy rd hon, nhém ky hiéu trén ciing & hinh 15-4
da dugc phéng to nhu hinh 15-5. Ban doc c6 thé dung mot cai
thude, 1dy canh thude dit ding mdi tén 1 thi ban s€ phdt hién
thdy mot diéu ky la: ddu trén mép thude 1a s6 bac hé dém nhi
phan, dugc biéu thi bing cidc 6 den va trdng 1, 2, 3, ... 10, chi ¢
diéu 1a vi tri cao 8, 9, 10 di 14y xudng dat vao bén trdi. Ham y
cia nhém tin hiéu nay 12 ngoén ngir s6 hoc cla giai tich s6 hé¢
dém nhi phian ma chiing ta vin sir dung. Day 1a néi dung cé lién
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quan dén héa hoc va sinh
vat: 5 loai nguyén t§ tao
thanh su sdng trén Trai Pat,
s6 thdr ty nguyén tit coa
hidro, cacbon, nito, oxi va
phét pho, theo thit t (it trdi
sang phai la: 1, 6,7, 8 va 15.

Khi phat tin hiéu lén
chdm sao M,; cin sir dung Hinh 15-5
ning luong phiat xa gap
nghin van lan dnh sdng Ma¢ Troi. Trong vong 3 phiit, Trdi D4t 1a
ngoi sao sang nhat clia hé ngan ha.

Chi mong ring h¢ dém nhj phan gidp cho “Ngudi ngoii
hanh tinh” hiéu duge lodi ngudi trén Trai D4t hién thai!

16. Nguyén ly khoa hoc ciia ma thuat "doan ho"

Trong thuc t&, c6 nhiéu hién tugng néu chi quan sit bén
ngoai thi rit khé biét r6 ban chat bén trong. Cdc cau chuyén sau
day s& phin nao thé hién diéu nay:

Tinh nhdm Ia viéc lam nhiéu ngudi hlmg thd. Ching ta hay
xem xét trudng hop sau day:

C6 hai s6 déu gém haj chir s6 va ¢6 ciing hang chuc, con
hang don vi thi bii nhau thanh 10. Tich cla hai s& nay c6 thé viét
ngay dugc. Vi dy:

19 x 11 = 209;
97 x 93 = 9021.

Cich tinh nhdm la: ldy s6 hang chuc (gidng nhau) nhan véi
s6 d6 cong 1 s& duge phdn diu chia két qua:

Ix(1+1)=2
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Ix(9+1)=90

Tich ctia hang don vi ctia hai s6
12 hai s6 cudi cha két qua:
I9x1=09
7x3=2I.

Sau day la moét loai phép nhan
dac biét:

Vi du, ban muén tim tich cia 29 x 17. Trudc tién 1ay s6 29
chia 2, dugc 14, viét 14 dudéi s6 29. Lai 14y s6 14 chia 2, dugc 7,
viét 7 duéi 14... Cir thé chia 2 cho dén khi con 1, nhu cot 1 cia
bang 16-1.

b6i véi s6 17 thi lai lam nguge Bang 16-1

lai, nhan vGi 2 va viét két qua lan [— 29 T,
lugt & dudi, nhu cot 2 cda bang 16-1..
s e oL 14 34

Ti€p theo ta gach bqg s6 chidn o
¢t 1 cha bang 16-1 va tuong iing gach / 68
bo ca s6 cling hang & ¢t 2. Cudi ciing, 3 136
cong cic s6 con lai & cot 2 s& duge két 1 272
qua 493, tic la 29 x 17 = 493 (xem .
bang 16-2). Bang 16-2

Diéu ky diéu nay do diau ma c6? 29 17

Ta dia dua 29 vé dang hé dém N 34
nhi phan (cot I bang 16-1). Tir duéi 7 68
lén tinh chan - 1é cia day sé la: le, 3 136
1¢, 1&, chdn va 1. Coi 1& 1a 1, chin 13 , 272
0, ta c6: 11101. Day chinh 1a hinh

thirc cia hé dém nhi phan. 2493

Day s6 & cot 2 bang 16-1 ¢6 thé viét:
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17x2% 17x2', 17x2°, 17x2°, 17x2%

Sau khi gach bd s6 chian & ¢t 1 va s6 cung hang & cit 2
bang 16-2, ta cé:
493=17x2 '+ 17x 22 +17x 27 417 x 2°
=17x2'+2°+ 27+ 1)
=17x111015=17x29,
C6 mot trd choi goi 1a “dodn $6” ma hinh thitc clia n6 cing
chung nguyén 1y nhu cich tinh nhim & trén.
L4y 5 to giay hinh chir nhat nhu con bai ti-lo-kho, trén d6
viét cic s0 sau day: '
Tol: 1,3,57,9, 11,13, 15, 17, 19, 21, 23, 25, 27, 29,
31.
Toll: 2,3,6,7,10, 11, 14, 15, 18, 19, 22, 23, 26, 27, 30,
31. .
ToIIl: 4,5,6,7, 12,13, 14, 15, 20, 21, 22, 23, 28, 29, 30,
31.
TaIV: 8,9,10, 11, 12, 13, 14, 15, 24, 25, 26, 27, 28, 29,
30, 31.
ToV: 16,17,18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, va chuyén thanh dang :
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Bay gi® ban c6 thé bit dau trd choi: ban yéu céu nguoi choi
nhé k§ mot 6 tir 1 dén 31, réi dua 5 13 gidy & trén cho nguoi do,
yéu ciu 18y ra céc 1o gidy c6 s6 ma ngudi d6 di chon. Ban chi
cin cong cac s& hing trén cling cta cdc 1 gidy ma ngudi do vira
14y ra, d6 chinh la s6 ma ngudi chol chon. Vi du, s6 ma ngudi
choi chon 12 21. Ngudi d6 14y ra ba t3 gidy (), (1) va (V) c6 56
21. S6 & hang trén cung cha ba t& gidy nay la 1,4 va 16. Vay sé
ma ngudi choi chon la:

L +44+16=21.

Trd choi ndy ¢6 vé thin k¥ nhung that ra la rét don gian,
chiu khé quan st mot chut sé biét: dong trén cung clha cac to

8
9 10 11
12 13 14
15 24 25
26 27 28
29 30 31
(IV)

giay viét theo h¢ dém nhi phén:

0

0
0
0

0
0
0

0
0

1

0

1

0
0
0

ligy = 1
0 =2
0y =4
0oy =8

16
17 18 19
20 21 22
23 24 25
26 27 28
29 30 3
V)
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Néu mét sd nao do Xudt hién o céc 1o gidy (I) (II) va (V)

ma khong xuét hién & céc o gidy (II) va (IV) thi s6 d6 phai la:
101015=16+0+4+0+1=2].

Tuong tu trd choi “dodn

$6” 12 cdch “dodn ngay trong Bang 16-3
thing”. Ta cé bang s6 ghi 1 2 4 8 16
céc s6 chi ngay trong thing 3 3 5 9 17
(bang 16-3). Ban chon mot 5 5 6 10 | 18
ngay nao dé va cong cic s6 " . . P
clia hang dau tién trong bang
16-3 chGa cdc cOt c6 ngay 4 i I B
duge chon, s€ tim dugc con [ i1 13 13 21
sd chi ngay da chon. Vi du, I3 [ 14 ] 14 ¢ 14} 22
ban chon ngay 25. Nhu vay 15 15 15 15 | 23
cdc cOt 1, 4 va 5 ¢6 so 25. 17 18 20 24 24
Tacé: 19 | 19 | 21 | 25 | 25
L+8+16=25. 2t | 22 | 22 | 26 | 26
Neéu ban doc muén bién 23 | 23| 23 | 27 | 27
thanh trd choi “dodn ngay 25 26 | 28 28 28
trong thing” thi chi cdn lam 27 | 27 | 29 | 20 | 29
hai banﬁg 16:3 (glong‘ .nhau)f 2 | 30 1 30 1 % 30
ban moét bang, ngudi choi
mot bang. Ban chi cdn yéu A ML LN B2 2

cdu ngudi choi néi cic cot
nao trong bang 16-3 c6 ngay chon, ban thuc hién nhu trén sé
doén duoc.

Tro choi “dodn $8” ciing c6 thé bién thianh trd choi “dodn
ho”. '
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Lay sdu to gidy hinh chir
nhat nhu trd choi “dodn s6™
1& thit nhét viét 32 ho thudng
gap (hinh 16-1), nam 19 gidy
cén lai vE cdc vong tron 16i
duc 16 nhu hinh 16-2.

Khi bit diu choi (1am ao
thuat), ban yéu ciu ngudi
choi chon cdc t&¥ gidy O hinh
16-2 ¢6 ho cia minh ra, néu
khong cé thi céc to gidy do
lat sdp lai. X&p cdc 1o gidy

Truong | Vuong | LY Triéu
La Trinh | Chu | Hodng
Trin Lam Luyu | Pham
Ton Ha pao | Giang
Mac Ngo | Téng }Duong
bb Hé To Phan
Huynh |[Nguyén} Ta Du
Vo bang Cac | Luong
Hinh l6-1

¢6 ho dé nglra 1én, céc t& gidy khong cé ho dé sip vao chong
khit 1én nhau. Khi d6 s& c6 mot 15 tron xuyén suét cd nam to
gidy. L& tron niy tuong (ng v4i vi tri ghi ho 0t giay (hinh 16-1)

dat dudi cung.

Vi du, ngudi choi ¢6 ho Chu, nhu vay cac o (D), (ID), (I1I) va
(V) dé ngira, chi 1 IV dé sdp. Sau khi sip céc ty gidy d6 chong
khit 1én nhau ta thdy 15 tron xuyén sudt ting vdi ho Chu O 1O gidy

hinh 16 - 1 & dudi cung.

Pay 1a mot trd do thuat 1y thd, ban hay thyc hién nhu huréng
din, ban s€ lam ngudi xem kinh ngac.
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(O Mac O

by ew O Of W O Tiew O
O Tong O Truong | | on, Hoang (O} OO Chu (O Vuong
L OQow O O O 7Tan Lam p6 () Pham O
Chu O DuongO O O Tén Ha O Pio O Lam
O o8 O Nguyin | | 00 Dueng ) O Ton O Dueng. O
O 10 Onmg [T Pn O O[O 1 O N
pram (O tam O [|{O O Huinh Nawen|| 2 O O O
Ha O Giang O O O Ve  bang OCao O Nguyén
s (ID (1IN

OO0 ||IOO OO0

Mac Ngo Ly Trigu ONORON®

OO0OO {000 O

Téng Lam Truong Vuong O O O O

O O-O-O Ly Chu Lw Bio

Tran Ta Huynh Nguyén | | Triéu Hoang Pham Giang

O O O O Truong L& Tran Ton

Luu Pham Du Duong Ha Trnh tam Vuong

(V)
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17. Bi mat quyét thidng cia "tro choi que di¢m"

Sitc hap din cia cdc trd choi d6i séch ma nhiéu ngudi thich
12 & chd hai bén déu cé co hoi gianh phin thang. Ai cling déu cd
thé van dung tri tué ciia minh dé tim sdch lugc gianh thing lgi,
d&éu mong minh cé suy luan cao hon d6i phuong. Néu hai bén da
biét d6i sdch cha nhau thi bi mat, bat ngo s€ khéng con nita va
tro choi tro nén kém hap dan.

Himg thii cila cdc nha todn hoc lai hoan toan khdc, ho gang
sifc suy luan dé lam rd sdch luge gianh phén thang trong tro choi
hoac khi nang gianh phdn thing bao nhiéu. B&i vi ho cho ring,

nhitng phuong phdp todn hoc cé dugc do viéc nghién ciu mod
hinh d6i sdch con quan trong hon nhiéu so v6i sy an thua trong
d6i sich. C6 diéu 13, db cdc nha todn hoc da c6é nhimg két luin
chinh x4c thi chua chiac ngudi doi da biét hét, nén ngudi ta vin
vui vé choi.

Nam 1912, nha todn hoc Ernst
Zermelo (1871 - 1953) ngudi Dic da
nghién ciu doi sich trong co vay'"
va dd ching minh ring, trong céc
cdch doi pho nhat dinh ¢6 mot cich
ching can biét d6i phwong hanh dong
nhu thé ndo vin cé thé gidnh phan
thing hoac hoa co, song vin khong
hé anh hudng dén hing thi cita nguoi
choi ¢ va nhimg cudc dau c& trén
thé gi6i vin lién tiép duge 16 chitc.

EZermelo

C6 mot tro choi dung cic que diém rdt 1y tha, cdc nha toan

(1) & Viet Nam, ci¥ vay sip thanh mon thi ddu chinh thic tai cic gidi qudc gia. C
vay ¢6 20 x 20 6 vuong véi 300 quan, khi choi dat timg quan mot d€ vay nhau.
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hoc da nghién ciu & rang, nhung t6i nay ndé van rit hap dan
v6i nhiéu thanh - thi€u nién va tro thanh trd gidi tri ngodi gids
hoc, nhitng ldc ranh rdi. Trd choi nay bit nguén tir Trung Quéc
va khoang thé ky I da truyén sang chau Au, dugc dat tén 12
“Nim”, con goi 12 trd choi hai ngudi Trung Qudc™.

Cich choi nhe sau: Cé6
miy déng que diém, s6 que
diem trong mbi déng 1a tuy ¥.
Bay gio hai ngudi A va B thay
nhau ldy cdc que diém, dén
lugt thi phai 13y va méi ngudi
chi duge lay mot s§ que diém
trong mot déng nao dé6, cé thé
lay ca dong dé, nhung khong
dugc lay sang dong khdc, tic
la khéng duge ldy mot lan
trong ca hai dong. Quy udc
rang ai ldy hét que diém cudi cing 12 ngudi dé thing.

Céc nha todn hoc di hoan toan nam vitng bi quyét giinh
phan thang cta trd choi “Nim” ndy. Dé ban doc hiéu duge bi
quyét gianh phdn thing, ching ta hiy 1&y vi tri gianh phan thing
trong tré choi ma suy xét. Ta ding k¥ hiéu p, q. 1, s, t, ... d€ biéu
thi trang thdi que diém trong déi sach.

Chéng han nhu (2, 2) biéu thi 12 c¢6 hai dong que diém, méi
dong c6 2 que diém; (1, 2, 3) biéu thi 12 ¢6 ba dong que diem va
thit ty méi dong ¢é 1, 2, 3 que diém.

R& rang 1a (1,1)* 1a vi uri gianh phan thidng, diéu ndy cé thé
chimg minh truc tiép.

(2,2)* cing la vi tri gianh phdn thing. Néu A sau khi 14y con
(2,2) thi dit cho B ¢6 ting phd thé nao chang nifa, A vin thing
(hinh 17-1).
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Ciing nhu vay, (1, 2, 3)*
ciing A vi tri gianh phin

ing. e oy i1
thing. Néu A sau khi 1ldy -~
con (1, 2, 3) thi B c6 thé 1dy Ny

cac dang nhu sau: : IT il | l “J
1. Blay 1 &dongthe  ~ [ ] [_—o"j""c
1,con (2, 3) )
A ldy 1 & dong thit 3,
con (2, 2)*, thfmg. Hinh 17.1
2. Bliy 1&d6ng thi 3, con (1,2, 2)
A 14y 1 & d6ng thit 1, con (2, 2)*, thing.
3. Bldy | & ddng thi 2, con (1, 2, 3)*
A ldy 3 & d6ng thit 3, con (1, 1)*, thing.
4. Blay 2 & dong thit 2, con (1,3)
A ldy 2 & dong thir 3, con (1, 1)*, thang.
5. Blay 2 & dong thi 3, con (1,2, 1)
A ldy 2 & dong thir 2, con (1, 1)*, thang.
6. Blay 3 ¢ dong thir 3, con (1,2)
A lay | & dong thi 2, con (1,1)*, thang.
Ti€p tuc phan tich nhur vay thi cé thé biét 1a (n, n)* dén
(1,2n, 2n + 1)* déu i nhitng vi tri gidnh phin thang.

Vay néi chung, & vi tri ndo méi gianh phdn thing? Qud trinh
tim cdu tra 161 duong nhién 1a rdt vat va, song ban doc khong
phai tim theo con dudng quanh co nhu vay, cc nha todn hoc di
chitng minh cho ta cdch gianh phén thing.

Ta viét s6 que diém clia méi déng thanh hang theo quy tac
clia hé dém nhi phan. C6 bao nhiéu dong que diém thi c6 bay
nhiéu s& hiéu hé dém nhi phan.



www.VNMATH.com
Vidu(2,2) 5 (1,2,3) ; (3,6,7) : (4,5,6,7) c6 thé viét twong
irng thanh: :

!
1 ! { 1 0
l 0 1 0 1 l 0 1 |

1 0 1 1 1 1 1 i 1 !
Chin|Chin  Chin|Chin  Chin| Lé |Chdn  Chan|Chan|Chin

[ R e

Viét s6 que diém trong cdc dong theo hang (ngang), cong
céc ¢t (doc) va viét két qua theo chin hoac 1¢ (chin: s§ lugng
s0 1 chan, 1é: s6 lugng s6 1 18).

Néu dugc két qua toan chin thi trang théi tuong ting cla cdc
dong diém dugc goi la trang thdi chinh xdc. Céc nha todn hoc
cho ta bi¢t rang, trang thdi chinh xdc 1a vi trf gianh phén thing,
trang thdi khong chinh xac 1a vi tri thua.

18. May tinh dién tir lam dugc nhirng gi?

Ban tinh 12 t6 tién clia mdy tinh. Sy phat minh ra ban tinh 1a
niém tu hao cta lodi ngudi. Ban tinh dwge ngudi Babilon phat
minh tir khodng 3000 nam trudc Cong nguyén. Ban tinh ddu tién
la mét tdm bang gé duogc rdi cdt min, trén dé cic con s6 duge
viét lén, nén cé én la abaque (bui), vé sau c¢6 dang “ban tinh
gay” nhu ngay nay.

Ban tinh gdy xudt phat tir § tuGng khi ngudi ti truéng ding
canh cay xuyén qua cic d6t xuong séng thi vat phoi kho dé dém
s6 thi san dugc va s6 ngudi cdn duge chia thiic in. Ban tinh gay
la nhiing que tre hojc gé (vé sau 1a sat) xuyén qua cic hon bi va
déng thanh khung. Ban tinh gdy cho phép thuc hién dugc cic
phép cong, trir, nhan khd nhanh, 1Am dugc ca chia va khai can
bac 2. Tat nhién né chi thich hgp véi cdc tinh todn don gian va
c6 khdi Iuong nho.
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Cé t6i miy nghin nam ban tinh
di timg 1a cong cu tinh todn tién
ti€n, song mdi ldn gat con tinh dé
tinh todn thi déu do bd ndo cua
ngudi 1am tinh chi huy.

Nam 1642, (lic 19 tudi) nha
toin hoc Blaise Pascal (19.6.1623 -
19.8.1662) ngudi Phap da phat
minh ra mdy tinh s6 hoc dau tién,
d6 13 chiéc mdy tinh mang tén Pascalin. Phdt minh nay chua
phai 12 phit minh quan trong nhit clia 6ng nhung c6 y nghia
m& diu cho mot loat mdy tinh ma ngudi ta thudng goi 12 mdy
tinh co dién.

B.Pascal

Phét minh cia B.Pascal 13 mén qua ctia mot ngudi con hi€u
thao, mudn d& cong siic cho ngudi b8 khi kiém tra s6 séch thu
thué. Chi€c mdy ndy gém hang loat cdc banh rang cua lién ket
ma thanh, hoat dong theo nguyén Iy nhu céng-to-met cha xe
mdy, 6t6 va thyc hién duge cic phép tink cong trlr. Hién con 5
mdy tinh loai ndy dang dugc trung bay tai Bao tang Ngh¢ thuat
vi nghé nghiép Paris va vai nudc khdc.

Ciing trong thdi gian nay, W. Shickard ngudi e cling ché
tao dwoc mdy tinh s6 hoc, goi 12 dong hé tinh todn. May tinh nay
thuc hién dugc cac phép tinh s6 hoc va khai can.

Nim 1667 nha todn hoc G.W.von Leibniz di cai ti€n chiéc
mdy tinh Pascalin d€ c6 thé thuc hién dugc cdc phép tinh s6 hoc.

Nam 1671, G.W.von Leibniz va nam 1673 Samuel Morland
(1625 - 1695, ngudi Anh) di phdt minh ra mdy tinh s6 hoc cdi
1ién (trong d6 c6 cong cha Pafnutinvovits Chebyshev (16.5.1821
- 8.12.1894). Ngay nay loai ndy tinh nay dwgc st dung réng rai
dudi dang quay tay hoac c6 mit bam. '
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May tinh niong tir duge ché tao vao dau thé ky XIX, lam
viéc trén nguyén tic clia von k€ va ampe ké, sir dung cdc toan tir
hoat dong twong ty véi cdc dai leong cdn mé hinh hoa St tuong
t sir dung 1a tuong ty dién.

Nam 1820, Thomas de Colmur, miic ddu khong biét dén
cong trinh cha G.W.von Leibniz, da bién mét loai may tinh cia
G.W.von Leibniz thanh mot loai khéc ¢6 thé lam dugc cic phép
tinh s6 hoc. Day chinh 12 nguyén méu ciia hiu hét cic méy tinh
thuong mai duge ché tao truée nam 1875 va nhidu may khic.

Nhuoc diém clia cdc loai mdy tinh co dién 12 khong chuyén
tiép dugc tir phép tinh nay sang phép tinh khic mot cich tu
dong, ma phai do ngudi sir dung tic dong.

Sacle Babet ngudi Anh di dp dung nguyen tic “bia duc 16” &
may dét tr dong diéu khién bang 6", do nha cong nghiép 1. M.
Jacquard (1752 - 1834) ngudi Phdp phdt minh nim 1804 4é
nghién cdu mdy tinh tir dong va nam 1822 mo hinh chiéc may
nay da dugc thyc hién, né ¢ thé 1am dwge 60 phép tinh s6 hoc
v6i nhitng s6 ¢ 50 chit s6 trong 1 giay. Hién chiéc may nay
dang dugc trung bay tai Bao ting
Khoa hoc London (Anh).

Ndm 1812 nha todn hoc Charles
Babbage (1792 - 1871) ngudi Anh da
nghi dén viéc 1am ra chiéc may tinh
dé giip cho viéc tinh todn. Ong dd
khudc tr ham gido su Lucas &
Cambridge dé dén sitc vdo viéc nay
va bé ra hét tai san rieng dé lam
chi€c mdy tinh sai phdn nhung vi
kinh phi han hep nén phai dirmg lai dé

Ch.Babbage

(I} Loai mdy dét nay trude day cé o Nhia mdy Dét Nam Dinh.
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1am chiéc mdy tinh phdn tich c6 thé tu dong thuc hién cac phép
tinh sé hoc. Chiéc mdy tinh nay ciling khong dugc hoan tat do
lic d6 chua c6 cdc cong cu chinh xdc cin thi€t. Nhu vay, sau
gén 60 nam dén hét siic luc va tién cua dé thuc hién mo udc
nhung cudi ciing 6ng phai chét trong ndi that vong!

Nam 1875, Frank Stephen Baldwin (1838 - 1925) nguoi My
dd dugc cdp bang phat minh cho chi€c mdy tinh thicc hanh ddu
tien 6 thé thuc hién dugc cic phép tinh s8 hoc va nam 1878,
Willgodt Theophile Odhmer ngudi Thuy Dién ciing di nhén
dugc bang phat minh cha M§ vé chi€c mdy rat giéng véi chiée
may cua F.S.Baldwin.

My tinh chay dién do nha thong ké H. Hollerith (1860 - 1929)
ngudi My da két hgp hé thong.bia duc 16 & mdy dét tv dong
“Jacquard” va cdc phdt minh dién tir dé ché tao ra va dugc diing
vao viéc tinh todn diéu tra dan s6 nam 1890. Chinh dng 1a ngudi
da tham gia lap ra Hang tinh todn lap bang va ghi chép vao nam
1911, tién than cda Hing mdy tinh IBM.

Nam 1937, Alan Mathison Turing
(1912 - 1954) nguoi Hungari  song ¢
Anh 43 cho ra di mdy tinh Turing
do, d6 1a tién dé cho may tinh co hoc
sau nay. Ong 12 nha todn hoc thir hai
dugc Times bau chon trong 100 nhan
vat ¢d anh hudng nhéat cho sy phat
trién nhan loai & thé ky XX (sau Kurt
Godel (28.4.1906 - 14.1.1978). Tuy
vay, ong da tr két liéu ddi minh ma
khong ai biét vily do gi.

Mady tinh nhi phdn dau tién duge nha (ogn. hoc G. R. Stibitz
ché tao nam 1939 vdéi tén 1a mdy tinh role méu 1 hodc mdy tinh

AMTuring
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s6 phuc tap. Day 1a mét thiét bi logic ma cdc dif Jiéu ddu ra biéu
thi téng cta céc dit liéu ddu vao. Trong méy tinh nay da sir dung
nhirng role dién hoat dong theo kiéu “tdt ca” hoac “khéng cé gi”,
tirc 1a sir dung hai s6 0 va 1.

May tinh dién co dau tién ra ddi nam 1943 tai Anh v duoc
goi 1a Colossus. Mdy tinh nay dugec A.M.Turing khéi xuéng, cé
thé xir 1y dugc 5000 ky tu trong 1 gidy va duoc quan déng minh
diing d€ giai mat ma cta Dic trong Chién tranh thé gidi lan thi I1.

May tinh c6 clueong trinh ghi sdn ddu tién duge H. H. Aiken
ngudi M§ ché tao nam 1944 theo nguyén 1y cia Ch.Babbage dua
ra nam 1835, d6 la chiéc mdy tinh lién doanh giita Trudng dai
hoc Harvard va Hing mdy tinh IBM theo hgp ddng ciia Bo Hai
quan My, goi 12 mdy tinh Harvard Mark 1 hoic mdy tinh di€u
khién tudin ty ty dong IBM (ASCC).

May tinh dién tir van ndng dau tién duge J. W. Mauchli va
J.P. Eckert ngudi M¥ gidi thiéu nam 1946 véi tén goi ENIAC do
yéu ciu cdp thiét clia quéc phong va sau d6 phat trién dé giai
quyét cdc bai todn vé nang lugng nguyén tir va tinh todn quy dao
céc thién thé. Day ciing 12 hau sinh cia mdy tinh phan tich cia
Ch. Babbage. Cic mdy tinh nay hién con dwgc luu giF &
Washington D.C.

May tinh IBM diu tién dugc
John von Newmann (3.12.1903 -
8.2.1957) ngudi My dua ra ngay 24-
1-1948, do 1a IBM SSEC chiém dién
tich 170m?, ning t&i 30 tén, lam viéc
theo nguyén 1y cuia Ch.Babbage dua
ra nam 1835, ¢6 khd nang thuc hién
dugc phép cong voi 3500 s& cb
14 chir s6 trong 1 giay. Mdy tinh nay
con goi 1a mdy tinh “tudn ty” hay

Jovon Newmann
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mdy tinh Newmann cé chuong trinh ghi sdn (dugc luu trong bg
nhd va do d6 c6 thé dé dang sira chita hoac thyc hién lai) va ti€n
trinh thuc hién tudn ty (mot thiét bi “trung tam” duy nhit 14n
luot thue hién cdc phép todn nhung mdi Ian chi mot phép tinh).

Cray I 12 siéu mdy tinh thuong mai d4u tién, ra doi ndm

1976 dudi su chi dao cha S. Cray, bab gébm 0,2 triéu mach tich
hop, c6 thé thyc hién 150 triéu phép tinh trong 1 giay.

Cray X - MP 12 si¢u mdy tinh ra i nam 1982, do S. Cheng
ngudi Pai Loan di cu sang My thiét k€, ban dugc nhiéu nhat.

Siéu mdy tinh Cyber 205 cta Hing CDC da vugt cic siéu
mdy tinh Cray, véi 700 triéu phép tinh trong 1 gidy, nhung sau
46, nim 1986, Cray 2 di duge cii tién va nang 1én 1,6 ty phép
tinh trong 1 gidy. Sau d6 | nim, nam 1987, ETA 10 (ciing cua
Hing CDC), v6i 10 ty phép tinh trong 1 gidy. Dén nam 1993 lai
ra dOi sidu mdy tinh vdi 100 ty phép tinh trong | giay. ny ban
Nang luong nguyén tir Phdp di trang bi mdy tinh Compaq véi

1000 ty phép tinh trong 1 giay.

Diu nam 1988, Hing Cray cho ra doi siéu mdy tinh Cray
Y - MP tuy kha nang chi thuc hién dugce 2 ty phép tinh trong 1 gidy
‘nhung cho phép thyc hién cdc m6 phong phirc tap trong ba chiéu
nén da lam cdc nha sinh hoc, khi tvong hoc, héa chit,... quan tam.

Ngay nay mdy tinh d3 lam dugc rdt nhiéu viec, k& ca gilip
cho thdy thuoc khdm va chita bénh, biét doc sdch va ching minh
durge hang traim dinh 1y in trong cic sdch todn cao cip, lam tho,
- viét nhac, viét kich, chai ¢,... '

M4y tinh Deev Blue ca Hiang mdy tinh IBM véi 50 ty phép
tinh trong 1 gidy, da timg d4nh thang (gita nam 1998) nha vo
dich c& vua thé gidgi Garri Caxparov ngudi Nga.

Brutus I 1a mdy tinh cé thé ty viét nhiting ciu chuyén dai ti
500 tir ti€éng Anh. Day la cong trinh nghién cifu trong hon
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10 nam cia Bringsjord va David Ferracci 0 Trung tam nghién
citu Watson cita Hiang mdy tinh IBM. Ho di dat tén cho “nha vin
mdy tinh” nay theo tén cia Marcus Brutus - ké da phan boi va
gi€¢t hai nha doc tai Julins Caesar ngudi La M3 nam 44 trudc
Céng nguyén. Bringsjoird di cai dat cho mdy tinh céc khdi niém
bia truyén du6i hinh thic todn hoc. Pay 1a chiéc may tinh bia
truyén tién ti€n nhat thé gisi hién nay, né con duge ménh danh
la “Silicon Hemingway™". Mdy tinh ndy l1am viéc trén nguyén
tac cta tri thong minh nhan tao, suy luan logic, toan hoc, c4u
tric truyén, van xudi sdng tac va ciu triic ngi phdp.

Cubi thiang 12-1999, Hing mdy tinh IBM da tuyén bd che
tao siéu mdy tinh Blue Gene (B.G) vdi 1 tri¢u ty phép tinh trong
1 gidy. _

Méi day, Cozwile (chuyén gia cong nghé thong tin) da tién
dodn: “Trong 50 ndm (61, mdy tinh s€ théng minh hon ngudi, dé
la sy két hgp giita ndo ngudi vao “ndo dién”, sé tao ra tri tué siéu
céap, siéu thong minh”. Tuy vay, kha niang ché tao thanh cong
moét b ndo nhén tao con phu thude vao 191 giai cia mot bai todn
16n dang dat ra cho cdc chuyén gia thdn kinh: B6 ndo con ngudi
ma hoéa thong tin nhu thé nao?

Ddi vdi mdy tinh, ngodi viéc phan ddu dé tang kha nang tinh
toan, con nhiéu huéng duge quan tam, vi du dé khai thic, gia
thanh ha, kich thudc gon,... Ngoai cdu tric song song dang dugc
st dung thinh hanh, ngudi ta dang nghién ciu nhimg ciu trdc
mdi, chu y&€u la 1am cho mdy hgp vdi tri tué nhén tao.

Chiéc mdy tinh di¢n tir dung da mach quy mo 16n, hang
tri¢u linh Ki€n va hang tri¢u bé nhd cao t6c duge ché tao sau nay
c6 kich thudc nhu bao diém. By nhd cla mdy tinh dién tir hi¢n

(1) Ernest Hemingway (21.7.1899 - 2.7.1961) 14 nha van néi tiéng ngudi My,
duoc gidi thudng Nobel van hoc nam 1954, '
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dai 12 mo hinh tir, ciac thong tin dugc luu gilf trong bang tir hoac
dia tir. Khi mot diém nio dé dugc tir héa thi ghi s6 1, diém chua
tir héa thi ghi s6 0. Nhu vay hé dem nhi phan da tré thanh ngon
ngit 1y tudng ciia mdy tinh.

Téc do tinh todn clia mdy tinh di duoc néi 6 muc 14 “Ky
tich chua timg cé trong lich sir todn hoc”. Tuy vy, ngudi ta vin
lién tuc nghién citu cai ti€n mdy tinh dé sir dung ngly cang rong
rdi va tinh x4o hon. N6 cé thé ghi nhé, tinh toin, phén dodn, so
sanh, tham chi c¢6 thé phan biét. Nhung thuc chat mdy tinh chi 12
mo phong sy suy nghi ciia bo ndo con ngudi, né chi thuc hién
theo su sip xép clia con ngudi. Viéc thir nghiém bat chude tur
duy ciia con ngudi thi mdy tinh hién nay van con nhu dia tré,
mudn tré thanh ngudi 16n phai phén diu vit va,

Céc th€ hé mdy tinh dugc xédc dinh theo loai linh kién sir
dung: ‘

- Th&¢ hé dau tién, ra d&n & MY, diing dén dién tir chan
khong. Loai mady nay xuat hién tit nim 1946 dé€n nam 1954 (c6
tai lidu né1 1a dén nam 1958), ¢6 khoi lugng 16n, ton nang Juong,
toc 4o tinh toan khoang 1000 phép tinh trong 1 gidy.

- Thé hé thit hai, dl‘.lhg tranzito va mach in, xuét hién tir nim
1955 dén nam 1964. *

- Thé hé thir ba, dung mach tich hop (SI), xuat hién tir nam
1965 dén ndm 1975 (c6 tai liéu néi 1a dén gam 1977), cho phép
giam kich thuéc, giam gid thanh déng ké, t6c do tinh todn
khoang 100 triéu phép tinh trong 1 giay.

- Thé hé thit tr, ding mach tich hgp c& rit 16n (VLSI), xuét
hién sau nam 1975, cho phép cai dat nhiéu chitc nang phirc tap
trén mot mach nén giam duge kich thuée dén mirc rat nho, toc
d6 tinh todn Ién dén vai tram triéu phép tinh trong 1 gidy, lam
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cho gia thanh cang ha, sit dung rong rii hon. C6 tai liéu con chia
thé hé nay ra hai loai:
1987 - 1983, diing mach tich hop c& 16n (ISI)

1984 - sau d6, ding mach tich hgp ¢& cuc 16n (VLSI).

- Th& hé¢ thit nam, dung tdm quang (M¥) hoic vi tim (Nhat
Bin) c6 kha nang tap trung nhitng wu di€m t6t nhat clia k§ thuat
dién tr va quang tir, 46 1a mdy tinh quang t, ra doi nam 1986.

Thé hé thit sdu, goi 1a mdy tinh phéan tir hay may tinh sinh
hoc, diing phén tir protien, dugc ché tao bing k¥ thuat sinh hoc,
14y cdc phan tr protein dé ché tao cdc tdm sinh hoc thay cho céc
tdm silic hién da dat tdi gidi han cao nhat cta 1y thuyét. Do phan
t proiein nho hon rdt nhi€u so véi linh kién dién tir 1ap trén tim
silic nén mat d6 tap trung linh kién cé thé dat t6i 10" - 10" linh
kién trén 1 cm>.

Mot cau hoi thi vi duge dat ra 1a: Ding mdy tinh c6 t6t khong?

Tat nhién 13 6t ri, nhét 1a khi khéi lugng tinh todn 16n hoic
la don thudn chi 1a tinh todn... thi mdy tinh chinh 13 tro tha dic
lyc, vi né tinh nhanh, chinh xdc. Déi véi nhitng ngudi ban hang,
nguoi ndi trq,... chi can mdy tinh cdm tay, &n may cdi 1a cho két
qud, that 1a tién lgi! Chinh nhd dé ma mdy tinh duge ngudi ta
hoan nghénh va dugc sir dung rong rai.

Tuy vay, d6i véi hoc sinh phé théng dang cdn phat trién tri
tu¢, can luyén tap tri ndo thudng xuyén thi viéc ding mdy tinh
s€ khong t6t bing diing ban tinh hoic tinh nhim, tinh bing bt
trén gidy. Boi vi, khi ding mdy tinh thi hoc sinh khong phai
dong ndo, khéng hoc tap duge gi vé qud trinh tinh todn. Diéu
ndy that nguy hiém, vi s& tao cho hoc sinh tr&s thanh ludi, thaim
chi con trd thanh dén don!
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Cho nén, 351 véi hoc sinh trung hoc, trudng hgp bat dac di
méi ding mdy tinh.

Vé t6¢c do tinh todn cha mdy tinh thi khoi phéi ban, tuy vay
mot s6 truding hop thi tinh bing mdy chua chic da nhanh hon,
ching han khi tinh:

1 1 1 I
+ + ot
1x2 2x3 3x4 999 x 1000

thi néu ditng méy tinh s& ton nhiéu thyi gian dua s6 liéu vao, néu
tinh bing tay thi (18-1) c6 thé viét la:
1- l+l—l+l—...— 1 =1- 1 =0,999.
2 2 3 3 1000 1000 :

Cin luu y la, dé gidp tinh todn thuan loi, ban can ohé céc
cong thiic todn hoc quan trong, binh phuong cdc s6 va mot s6 5O
quan trong nhu: m~ 3,14159

V2~ 141421 3 = 1,73205
log2 = 0,3010
1g3 = 0,4711,...

Diing mdy tinh c6 thé chimg minh duge cdc dinh 1y hinh
hoc. Boi vi, d6i v6i viéc ching minh nay thi khong cd mot
khuon miu nio ca, ma doi hoi phdi
linh hoat, thy co ing bién. Do vay,
ngudi ta luon nghi cdch bién chimng
" minh hinh hoc thanh chitng minh mot
cach mdy méc. Nhid todn hoc René
Descartes (31.3.1596 - 11.1.1650)
ngudi Phap da phat minh ra phuong
phdp toa d6, lap 1én moén hinh hoc
gidi tich nhu di dé cap dén & Tap Hai
clia bo sdach nay. Day la budc dot phd R.Descartes

(18-1)
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ddu tién vao nguyén vong nay. Dung phuong phép toa do ta cé
thé bién bai todn hinh hoc thanh bai todn dai s6, nhung con vin
dé bién bai todn chitng minh hinh hoc thanh phép tinh thi sao?
Tir khi méy tinh xuit hién dén nay, cac nha toan hoc di rat thich
thd voi ¥ tudng “co giéi hda phuong phip chitng minh”.

Nam 1977 gido su toin hoc ndi tiéng Ngoé Van Tudn ngudi
Trung Quoc da cong bs cong trinh nghién ciu vé vin dé niy va
duge the€ gidi danh gid cao, ngudi ta goi 12 “phwong phip Ngo™
(Ng6 phdp), duoc dng viét trong cudn “Nguyén 1y co ban cha
phuong phép chimg minh dinh 1y hinh hoc mot cich miy mée”
xuit ban nam 1984).

19. "T€ bao ndo" cha "may tu duy"

Khi ngudi ta phit hién ra cdc quy luat caa tr duy va nhat 1a
sau khi da dién dat dugc cdc quy luat d6 bang nhimg biéu thic
todn hoc chinh xdc, cdc nha todn hoc da cong tdc véi cdc nha k¥
thuat thi€t k€ cdc “mdy tu duy” thé hién dugc cic qud trinh
duy do. Ra d&i ddu tién cta loai mdy ndy & cic mdy thity luc,
tikc la cic mdy hoat dong dua trén nguyén tac sir dung céc chat
long (thity). Mdy thiy luc gém cic van bg tri theo trinh tu nhat
dinh, méi van thyc hi¢n mot trong hai trang thdi tit (ing véi
ménh d€ sai), bat ({tng v6i ménh dé diing). '

Néu thay cdc van bing cdc cong téc dién va thay céc dng ndi
chit 1ong bang diy dan dién thi s& dugc mdy dién. Céc mach
dién trong mdy dién dugc goi 1a cdc cdu kién logic.

‘Trong muc 15 “Tinh todn clia ngudi ngoii hanh tinh” ta da
biét rang c6 thé “cong” (16ng logic), “nhan™ (tich logic), phi
dinh,... cdc ménh d¢ bang cdc ciu kién logic. Céc ciu kién logic
chinh 1a “t€ bao ndo” clia “mdy tu duy”. C6 ba loai “t€ bao nio”
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co ban goi 1a “cira vao”,
“cita lwe” va “clra trong”
cilu tao tir cic den ban din.
Tuong ty nhu hinh
15-2 ta c6 sg d6 “clra
vao” Ja cdu kién logic co
cong nang tdng logic
(phép tuyén) nhu hinh
19-1. Hinh 19-1a 14 so do
dudmg dién “cia vao”
dugce tao thanh tir dén hai
cyc dit cong chiéu. Do
dén hai cuc ¢6 dac tinh 1a
din dién mot chiéu nén
khi duge dat cung chiéu
{theo chiéu mii tén) va
ddu vao déu la di¢n thé
thip (p = 0, q = 0) thi diu
ra moi ¢6 dién thé thap,
ticlax=p+q=0.
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P o———PH—
a) X=p+q.

q o—Pp——tp—0

QR '
P -
b) — X=p+q
q

- Hinh 19-1
+
i
Po K o X=pq
a)
9 K
p
b} x=09
q
Hinh 19-2

Hinh 19-1b 13 so dé cong ning cha “cira vao™.

Twong ty nhu hinh 15-3 ta ¢6 so do “clra lwu™ la cdu kién
logic ¢6 cong ning tich logic (phép hoi) nhu hinh 19-2. Hinh 19-
2a 12 so d8 dudng dién “clta luu” duge tao thanh tir dén hai cuc dat
nguoc chidu. Tir ki€n thic dién hoc ta biét rang chi c6 ddu vao déu
13 dién thé cao (p = q = 1) thi dién tr& R mdéi khong gidm dién 4p,
do d6 ddu ra méi gilt muic dién th€ cao, titc lax =pg = 1.

Hinh 19-2b 13 so d6 cong ning cla “cita huu”.
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“Cira tréng” 12 cfu kién
logic c6 cong nang pha dinh
(phép phl dinh). Hinh 19-3a
la so d6 dudng dién “cira R
tréng” dugc tao thanh tir dén X=p
ba cuc, dfu vio p, ddurax. ¥ P
Néup=1thix=0;néup=0
thi x = 1. Khi ddu vao khong
c6 dién thé, tic 1a p = 0 thi by
trong deén ba cuc khong cé
dién chay qua, thé 13 diu ra Hinh 19-3
¢6 dign thé bang dién cuc tu,
tie 1a x = 1. Nguge lai, khi c6 dién thé cao, tic 14 p =1, trong
dén ba cyc c6 dién chay qua, dién thé ddu ra giam xudng, do dé
X ngugc dong dién véip,tacéx = p.

|I”

p——————— x5}

Hinh 19-3b i so d6 cong nang ctia “cira trong”.

Sau day chiing ta xem “t&€ bao nio” cia “may tu duy” phéi
hop lam viéc ra sao?

Vi du, v6i mot phép
tuyén don gian: datp vi q
la s6 cong cho vio va s6 p q
dugc cong vao; x va y la
k€t qui diu.ra. Khong
con nghi ngd gi nita, x va
y déu biéu thi dang cau 0 1
kién logic ’cﬁa P va q: _ 0 0
Trén thye t€ ching ta ¢c6 &
(bang 19-1): p.

X=pq; + q
Y=pq + pq. X2y

Bang 19-]1

.._
o

ocle|ol—|x

Q| |=]o|w
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Céich tim dang cdu kién
logic vira néu cé chit k¥ xao,
& muc sau chiing ta s& ban vé
diéu nay. O day ching ta gia
dinh di bi€t dang cdu kién
logic.

Dua vao dang cau kién
logic, chiing ta cé thé vé dugc
$0 d6 coéng nang (hinh 19-4).
Céch lap dat nay thuong goi
1a “néra phép tuyén”.

Sau day ching ta xem “t€
bao ndo” clia “may tur duy” da
phdn doédn hai s “to”, “nho”
ra sao? X

Gia sir gid tri dién thé cao
nhat cia hai s6 clia h¢ dém

p

p
q

p

.

Hinh 19-4

qg#pq

p< g p>q9
Hinh 19-5 - .

nhi phan 13 p va q. Tir so d6 cong nang & hinh 19-5 ban doc dé
nhin ra 12 khi pq 6 tin hiéu vao thi p < q, khi pq c6 tinh higu

ra thip > q.

Néu hai diu déu khong c6 tin hiéu ra thi chuyén vao so sdnh

dién thé cao thir hai.

Ban doc thir thiét k€ lap dit mot bo ¢ ba s6 cdng v6i nhau.
Lap dat nhu vay goi 1a “phép tuyén hoan toan”. Trong bo phan
tinh todn ctia may tinh dién tir thi cdch lap dat nay duge diing
rong rii. (Goi y: Chia lam hai l1an st dung dang logic va két cdu

clia “nita phép tuyen™).
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20. Duong dién bat - tat véi "lap dat tu dong"

“Lip dat tr dong” dudng nhu la mot cum tir ma ngudi doi
rdt mé. Lap dat tv dong 1a mot loai xir 1y tin hiéu c6 kha nang
ti€p thu, xif 1y va ti€p tuc dua tin hiéu. Xét tir y nghia nay thi
nhifng “cdu kién logic” cha “cita vao”, “clra lua” va “cira tréng”
ban than né vén la mot loai “lap dat tr dong” gian don nhat. Bdi
vi, né c6 thé dua tin hiéu chuyén vao, sau d6 thay déi theo
nhitg quy [uat nhét dinh réi chuyén ra.

Diéu chiing ta quan tam t4i 13, lam sao d€ thong qua gia tri
logic clia ménh d€ phitc tap ma thiét k€ ra mot loai “lap dat ty
dong” thyc hi¢n né. Sau day 12 mét vi du sinh déng thuong gip:

Mot ngoi nha 2 ting, cdu thang c6 lip dén chiéu sing. O
chan cdu thang ldp cong tic p, hanh lang ting 2 lip céng tic q.
Yéu cau la bat cit dn cong tic ndo ciing déu bién ddi trang thdi
bat - tat ciia dén duge. Gia sir ltic dau cong tic p, q chua tiép néi,
dén chua sang, nay mot ngudi cn chifu sing dé lén ting 2, bat
cong tic p thi dén sdng. Lén ting 2 réi, dé tiét kiém dién, ngudi
d6 tat cong tac q dé tit den. Ngudi khic lai mu6n lén ting 2, lai
bat cong tic p va dén lai sdng,... Hoi nén thiét k€ dudng dién -
cong tic thé ndo dé phi hgp véi yéu cdu vira néu?

Goi x I& m¢nh dé phitc’ tap gém hai ménh dé don gian p, q
ma pha hgp vdi yéu cau vira néu, ta dé dang liét ké ra dugc bang
20-1. D€ thiét k€ mot loai lap dat khién né ¢6 thé thuc hién dugc
cdc yéu cdu vira néu, trude hét ta hay 1am rd meénh dé phirc tap
nay. Can cif vdo bang gid tri logic clia ménh dé phitc tap, bing
mét s8 ky x4o, ta ¢ thé xdc dinh dugc dang “cdu kién logic”.
Ky thuc loai k¥ xdo ndy chang khé khan lim. né c6 thé tém tit
lai bang bén cau:

Viél ra tat ca tich

So sdnh, cudi hang 0.
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Thay vao gid trj that

Vit bo tich bang 1.

Cau dau tién nghia 13, viét ra tich cha tdt ca ménh d¢é don
gian va dang phit dinh cla ching. Do mbi ménh dé don gién
trong tich déu ¢6 hai trang thai (ménh dé goc va ménh dé phi
dinh), vi thé néu s6 ménh dé 12 n thi tich ¢ tat ca 2" s6 hang.

Vi du, néu ¢é hai ménh dé don gian p, q thi tich cia né cé
tat ca 2° = 4 s6 hang:

P4, P9, PY. Pq- Bdng 20-1

Cau thit hai nghia 13, trong céac tich p | 4 X

ctia cac ménh dé thi nén 1dy hay bo tich 1 1 o

nao. Mau choét 12 6 chd, “so sanh cuébi 1 0 1

hang 07, 1a chi diu ra clia nhitng hang 0 1 1

¢6 s6 0 & cudi, nhu trong bang gia tri 0 0 o0
logic c¢6 d&u * o hang | va hang 4 trong

bang 20-1.

Tiép theo, lin lﬁ(_ﬂ dua vao cic s hang (cédc tich) timg bo
cac gid tri logic cla cdc ménh dé don gian cé mat & moi hang 0,
réi tinh gi4 tri logic tuong ting cla cdc s6 hang. Néu gid tri logic
tinh duogc cla s6 hang niao d6 1a 1 thi phai virt bo s6 hang dé di,
cong (tuyén) cic s6 hang con lai (c6é gid tri logic bang 0) véi
nhau, ta dugc dang “cau kién logic” x cén tim.

Véi vi du néu trén, khi thay cédc gid tri logic cia p, q ¢ hang
c6 dau = trong bang 20-1 vao cdc s6 hang, ta cé:

1.Khip=0,q=0,pg =1thivitbd pq.

2.Khip=1,q=1, pg =1 ciing vitt bo pq.

Nhu vay trong bon s hang chi giit lai pq va pq, tic la ta
duoc:
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X=Ppq+pq. (20-1)
Hinh 20-1 14 so d6 cong
ndng trong vi du nay.
Hinh 20-2 13 so d6 dudng
dién - cong tac cua “lap dat wr T
dong” dang nay.

Tir muc 19 : “T¢ bao nio” l
clia “mdy tur duy” va phin dau _ _
clla muc nay chiing ta biét duge *= Pqrpq
; e e . Hinh 20-1
rang, thi€t k& “lap dat tu dong
cba ménh dé phic tap x, trén ’ X
dai thé ¢é thé chia ra nim bude- :® = .
sau day: ' A

1. Liét l\cé bang gid tri logic - P23
cta ménh dé phiic tap x

Hink 20-2°

2. Xdc dinh dang logic va -
két cdu ctia x

3. Gian héa dang logic cla x

4. V& so d6 cong nang tuong img

5. Chon *“cdu kién logic” va xdc dinh duong dién “lip dat tu
dong”.

Viée bat va tat cong tic c6 thé ding d€ biéu thj meénh dé,
nhung ménh d¢ phifc tap ¢6 dugc thanh lap hay khong la do
béng dén cho biét, dén sang biéu thi ménh dé phitc tap duoc
thanh 14p, dén khong sdng (tat) biéu thi ménh dé phiic tap khong
dugc thanh lap.

‘Do d6, doi khi dai s6 Boole cdc ménh dé, con goi 1a “dai s6
cong tac” hay “dai s& bat - tar”.
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So do dudng dién “lap dat tr dong” cia “t€ bao ndo” cha
may tu duy nhu hinh 20-3.

fillr fildt

a)" Cisa vao" b} " Cia uy"

Hinh 20-3

Tinh chan that cia quan h¢ p = q
(hay cha p + q) bi€u thi "cira tréng"
(p) tuyén véi q nhi hinh 20-4.

St dung so 43 & hinh 20-3 c6 thé
can cit vido so d6 cong nang dé xic
dinh dudng dién “lap dat tr dong”
twrong itng. V&i vi du dudng dién -
cong tic cha dén cdu thang néu & trén, Hinh 20-4
ta co:

S6 hang diu cha v€ phai (20-1)
biéu thi tich logic pgq, tifc 1a tich
logic cua “clra tréng” P va q.
Tuong ty nhu vidy véi s6 hang thi
hai, 1a tich logic ctia p va “cla
tréng” q. Do d6 ménh dé phic tap
X bao goébm ca hai trudng hgp &
trén, thé hien & hinh 21-5.

Hinh 21-5 1a so d6 dudng dién
- cong téc ctia d2n cdu thang trong
vi du nay.

Hinh 20-5
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Ngudi tinh mat ¢6 thé thdy duge hinh 20-5 va hinh 20-2 thyc
t€ la gidng nhau (khoing tréng day & giita cong tic chimg 1o
dong thdi thao tic).
Dé ban doc ty thiét k& dudng dién bat - tit, ching 16i néu ra
cdc cau hot tham khio sau day:
1. Thi€t k& mot thiét bi khéng ché muc nudc bé
2. Thiet k€ mot dudng dién cho mot dén trong phong véi
yéu cau la chd cira vao phong, ddu hai givdng déu c6 cong tic
giat d€ & ca ba vi tri d6 déu c6 thé lam cho dén nay tit - séng
3. Thiét k€ mot thiét bj trong tai ba ngudi bd phi€u ma da s
doéng y 1a dugc
4. Thi€t k€ mot loai khéa dién bao mat ¢6 ba nit bdm ma
chi khi ddng thoi &n nit p, r thi khod x méi md, con céc finh
huéng khic sé c6 ti€ng chudng bio dong
5. Thi€t k&€ mot thiét bj tich logic c¢6 hai 8 theo hé dém nhj
phin.
P q
X
r s
Xyzw
Goi y:
1. Lap cdc cong tac theo thi
tr miic nudc cao réi mifc nude
thap q, p. Nudc chua dén mirc thi
co tin hiéu cho chdy va bom x
lam viéc:

X=p+pq. il

So d6 dudng dién nhu hinh Hink 20-6
20-6.
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2. Lap ba cong tic p, q,
thi:

x=pqr + pqr + par. I +l

Hinh 20 - 7 1a so do cong !
nang cua dywong dién nay. .

3. Dat ménh dé ba ngudi bo
phi€u lIa p, q, r thi:

X =pq+pr+qr.
4. Pat y 1a ménh dé phic tap chuong bdo dong:

{xxpﬁr
y=X=p+q+T.

X = pgrs
y=pqr+prs

Hinh 20-7

z= pqr+pqgs+prs+qrs

W = gs.

21. Nao ngudi va "nao dién"

Su phit minh ra mdy tinh dién tir la mot trong nhimg thanh
tu huy hoang nhét clia khoa hoc va k¥ thuat hién dai. May tinh
dién tir khong chi c6 kha nang tinh toén phi thudng va nang luc
ghi nhé siéu pham, ma cdn c6 thé bat chudc cong nang tu duy
clia ndo ngudi, cho nén né co thé thay mdt phan lac dong tri 6¢
cila con ngudi, tir 46 mdy tinh dién tlr cé tén goi 1a “6c di¢n” ha'y
“ndo dién”. N6i chung mdy tinh dién tir gom 5 b phan:

Ba b6 phan thudc mdy chinh ;
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1. Bo phan diéu khién

2. Bo phan lvu trir

3. Bo phén tinh todn ‘

va hai bé phan bén ngoai

4. Thiét bi ddu vao

5. Thiét bi dau ra (hinh 21-1).

L 1
[
5 '
! 1

LTh'ét bi dau vao I :i B¢ phan luu tri_|==r=+{ Thiét bj dau ra_]
L
1]

: Hinh 21.1

Ngoai ra cdn ¢6 ban diéu khién.

B¢ phdn diéu khién (con goi 12 bo xit Iy trung tdm hoac thiét
bi trung tém) déng vai trd “bo ndo” clia mdy, né 12 bo phan chi
huy moi cong viéc cila bon bo phan tir 2 dén 5. BS phdn hu 1rit
(con goi 12 b6 nhd hoac bo nho trung tam) d€ luu trit cdc churong
trinh, s6 li¢u, két qua trung gian, két qua cudi cung. Bg phdn
tinh toan (con goi ta bo s¢" hoc) dé thyc hién cdc phép tinh.
Thiét bi ddu vao (con goi 1a bo phdn dua théng tin vao may
hodc goi tat 1a b nidp) c6 ban phim va phim tir. Thiét bi ddu
ra (con goi 12 bg phdn dua thong tin ra ngodi) ¢é ban hién thi
va may chi. :

Hai phin chd yéu d€ cau thanh mot “co ché mdy tinh” 12
phén citng va phin mém. _

Phdn citng chi todn bo.mdy tinh, thiét bi dé tao nén phén
“xuong thit” cha may tinh. Sy phit trién ciia phdn cing dugc thé
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hién bing nhitng thanh tyu lién tiép trén cdc mat: thé tich may,
mic tiéu thu dién, dung lugng bd nhd, téc do tinh toin, cong
sudt va gid thanh cla mdy.

Phdn mém dua trén su két hgp nhitng tién dé todn hoc logic,
tap hop phuong tién chuong trinh, dam bao cho mdy hoat dong
hiéu qua va cung cap cdc dich vu tién Igi d€ khai thic mdy, tao
nén “phin hdon” clia mdy tinh. V4i nhitng khd nang cé dugc tir
nhimg cai thién vé& phan cimg, phin mém di dya vao nhimg thoéng
tin vé cu tric thdng tin va logic xir ly, trong d6 c6 cac ngdn ngfr,
phuong phédp luan, hé diéu hanh.

Qua trinh 1am viéc cha mdy tinh tuong ty nhu ban tinh. Mat
ngudi va tai ngudi tuong tu nhu thiét bi ddu vao, nhimg dm thanh
va con $6 dugc nhidp vao ndo. Thdn kinh trung vong cua nio
ngudi chinh 12 bo phan diéu khién, né chi huy tay gdy nhimg con
tinh: ban tinh thi twong duong v6i bo phan tinh todn. Két qua
tinh toan hoic truc quan hién thi hoic ding bt ghi lai hodc doc
lén bing miéng, tat ca nhitng cdi d6 tuong ty nhu bo phin diu
ra. Nhimg tur liéu va cich tinh todn hoac nhé trong nao hoidc
dung bit ghi lai. B6 phan nhd trong ndo va cudn vo ghi thi twong
tu nhu bd phan luu tri.

Khi giai mot bai todn thudng cé nhiéu tinh hudng khic
nhau, ty theo mot diéu kién nao dé dugc thyc hién hay khong.
Vi du bai todn tinh luong cho cdn bo, nhan vién co quan, gia st
c6 hai loai: mot loai 12 bién ché chinh thic, mot loai 12 hgp déng
tam thoi. Nhu vy 1a cé mét phép suy ludn logic, tic 1a dua vao
loai 1 hay loai 2 d€ quyét dinh tinh todn theo mét trong hai loai.
Bai todn nhu trén goi 1a bai todn r€ nhanh. Néu ding mdy tinh co
dién dé tinh thi dén chd thay déi loai (r&8 nhanh) ngudi tinh nhat
dinh phai xem cy thé dé quyét dinh theo cdch nao, tifc 13 cén sy
hoat dong xen k& ctla nguoi tinh. Trdi lai, néu ding mdy tinh
dién tir thi viéc chon nhanh sé€ dugc giao cho mdy va cidc qud
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trinh tinh todn duge tur dong hod. B phan tinh todn clta may da
duogc trang bi nhimg mang dién dé thuc hién cdc phép tinh logic
can thi€t. Ta chi con phai 1dy mot chuong trinh ¢6 tinh chat suy
ludn logic, trong d6 bao gom ca nhitng 1énh thuc hién cic phép
tinh va r& nhanh.

May tinh dién tir c6 kha nang xir Iy cdc van ban nhung da s6
cac bai toan k¥ thuat van la tinh todn trén cdc so.

Ba nha khoa hoc Niuen, So v& Xaimon da lap ra nhiing
chwong trinh cho phép chimg minh dinh 1y va chuong trinh van
ning gidi cdc bai toin. Phuong phédp cho mdy tinh dién t& ching
minh dinh 1y clla Vuong Hao ngudi Trung Quéc da ting gay
chan doéng dir luan thé gisi.

Chuyén gia ndi tiéng vé mdy tinh Maccacti da xay dung
dugc mot hé thong c6é kha nang sir dung nhitng suy ludn ¢6 1y.
Mot s6 tdc gia nghién ctu cdch suy ludn clda bo ndo ngudi dé
mdy tinh dién tr thuc hién chuong trinh theo mé hinh d6. Mot s6
tac gia khdc lai cho mdy tinh dién t ti€n hanh giai quyét cic bai
todn tuong ty bang cdc phuong phdp riéng, khong moé phong
theo suy nghi ciia bé ndo ngudi.

Mac di xuat phét theo cdc phuong phdp khdc nhau nhu vay
nhung nguoi ta di thu duge cdc két qua gidng nhau.

Bo phan diéu khién khong phai 1a bo néo thong minh nén né
khong thé dng phé duge mot cdch linh hoat truéc nodi dung cic
bai todn khdc nhau, ma chi 12 mét cdi mdy chi huy viéc thuc
hién timg budc theo trinh tu quy dinh do con ngudi vach ra.

Dua vao b¢ phin diéu khién, may tinh chi huy moi cong
viéc va diéu chinh thong tin ¢d bo mdy. Nhung rét cudc thi bo
phan di€u khién lam viéc nhu thé nao? Vén 1a nd phai dua vao
trinh tr ma nguoi ta da lap ra: tinh gi trude, tinh gi sau? Céi gi
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so véi cdi gi? Gap cdc tinh hudng nao thi xi 1y ra sao?... Ngudi
ta di dem nhimg suy nghi trong ndo ngudi va dung thir ngén ngir
mdy tinh cé thé “ly gidi” dugce dy dé bién soan thanh trinh tu ddu
vao mdy, dé mdy c6 thé theo ¥ d6 cha con ngudi ma lam viéc
mot cdch chat ché va chudn xdc.

Mbéi loai mdy tinh cé thd ngén ngir “ly gidi” rieng. Vi duy,
mot loai may tinh so cdp va thong dung trén thé gidi c6 ngon
ngit 12 ngon ngir cd s& (BASIC). BASIC (Beginner's Allpurpose
Symbolic Instruction Code) nghia la s6 hiéu chi 1énh cdc ky hi¢u
thong dung cho ngudi mdi hoc (né ciing cé chit § nghia la co
s0, co ban).

Nhu trén da néi, chuong trinh 1a mét loai ngén ngif may tinh
thé hién céc budc giai dé todn trong ndo nguoi, do dé muédn soan
ra mot chuong trinh (lap trinh) truée hét hdy vach ra “khung”
cdc budc gidi todn trong nio ngudi, sau d6 mdi theo yéu cdu cia
“khung” viét ra chirong trinh bang ngén ngit mdy tinh. .

Sau day ching ta hiy xem mot vi du ndi ti€ng trong todn
hoc, da ¢6 hon 200 nam lich sir:

S, = 1+l+l+...+i—ln n. (21-1)
2 n

Khi n rat 16n thi S, tién gdn t6i mot hang s6 C.

L.Euler da phat hién ra hing s6 C nay tir th€ ky XVIII, do
dé ciing goi 12 hing s6 Euler. Nhung hang s6 nay la s6 hifu ty
hay s6 vo ty? Cau hoi thi vi nay dd dugc loai ngudi nghién citu
hon hai thé ky roi ma téi nay van 1a mot su thdch thic!

Thé thi dai khai héng s6 Euler 12 bao nhiéu? Chiing ta phai
nh¢ mdy tinh tinh h¢. Gia sir n 1a 1000. Cach tinh nhu sau:
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1
Sn =S, =[1 +~2-+%+...+%-ln

n‘_.

- I+i+—l~+...+~-‘—l ~In(n-1)
2.3 I

Tir (21-2) ta c6:

Sa= S, + [lﬂn[l-lﬂ.
n n

Do d6 ta dugc:
Sl =1-Inl= 1

(n>2)

S; =5+ l-r—ln(l—l]:,
| 2 2
1 1

S3=S,+|=+In 1-=

353> 3 n( 3]]

T 1
Si000 = Sgg9 + | ———+1In| I ——— [].
1000 7 1999 [1000 “[ 1000)}

"Khung" cdc budc giai todn nhu sau:
J LIST
10 S=1:N=2

(21-2)

(21-3)
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20 S=S+ I/N +log(l - I/N)

30 IF N = 1000 THEN 60‘_
40 N=N+1

50 GOTO 20

60 PRINT "C="; S ]3=5+JN_+ in {1-47)
70 END !

Day li¢t ké & trén la chuong
trinh BASIC. Pua chuong trinh nay
vao may tinh (vi du AppleII) c6 thé
tinh dugc:

C=0,577215687.

Hing s& Euler C = 0,577216. Nhu viy két qua thu duge
nh& mdy tinh gin nhu hing s8 Euler da c6, ¢6 diéu 1a né chinh
xéc hon.

Sau day 12 mot vin dé khién ngudi ta mé hodc dd timg ron

1én mot thoi, nhiéu ngudi timg géng sic nhung dén nay van chua

c6 duge két qua. Cau chuyén bat ddu nhu thé nay: vao nhiing
nam 1930 mot hoc sinh ngudi Ddc dd phat hién ra mot hién
tugng kv la 13 néu viét mot s6 ty nhién tiy ¥, né€u la s6 1€ thi nhin
né véi 3 rét cong vdi 1, néu 1a s6 chdn thi dem nd chia cho 2. Lam
nhiéu 1in nhu vay thi thdy xuat hién mot hién tuong 1y tha tua ho
nhu con 6 1oi viio “cam bdy”, cudi cing thi xudt hién:

4,2.1,4,2,1,4, 2,1, ...

Va0 nhitng nam 1950 van dé nay timg ron 1én ¢ My. C6 mot
thoi nhiéu ngudi & Trudng dai hoc Chicago va Truong dai hoc
Telu di nghién ctru van dé nay, nhung déu khong cé két qud.

z *»

Tham chi c6 ngudi da nghi rang, day 12 “cdi bay” thuc su kéo 1ui
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tién trinh nghién cifu todn hoc &
My$. Vian dé nay ¢ Nhat Ban
dugc goi la “suy dodn Giacco”,
bdi vi do nha todn hoc Giacco

dua vé.

Ching ta hiy dé cho may
tinh nghiém chimg suy dodn
ndy. “Khung” cdc budc giai
toan nhar sau (hinh 21-2):

]
10

20
30

40
50
60
70
80
90

LIST

INPUT N

X=N

IF X =2 *INT (X/2)
THEN 70
X=3*X+1
PRINT " "; X; ",
GOTO 30

X=X/2

GOTO 50

END

Hinh 21-2

Liét ké trén day I1a chuong trinh BASIC twong tng, cé diéu
la néu cho né vao mdy tinh thi mdy tinh s& viét ra v6 s6... Vi du,
N = 538, chiing ta cé:

]RUN

7538 .

269, 808, 404, 202, 101, 304, 152, 76, 38, 19,

58,29, 88, 44, 22, 11, 34, 17, 52, 26, 13, 40,

20,10,5,16,8,4,2,1,4,2,1,4,2, 1,...

150



www.VNMATH.com

Pé& mdy tinh ngimg hoat dong chi c6 cich budc no dimg lai
theo cdch: dudi nit bam vao ra chi lenh ICTRY (3.

Bay gid ta hdy xem “ndo dién” bat chudc cong nang tu duy
ctia ndo ngudi nhu thé nio?

Sau day 13 mot dé todn ly thi cé lién quan dén thd tu tén
goi. Nhiftng loai dé todn nhu vay ban doc da gap trong muc 10:
“Khéo giai loai todn logic khé”. -

Ba hoc sinh di dy dodn thanh tich thi todn clia bon ban thi
todn nhy sau:

- Khéi cho rang: “An thit 1, Binh thi 37

- Long cho rang: “Cung thi 1, Duy thi 47

- Minh cho ring: “Duy thit 2, An thi 37,

So v6i két qua cudc thi thi méi ngudi chi néi ding fn@t nira.
Ban hiy sip x€p thif ty thanh tich theo tén nguoi.

Sau day la chuong trinh BASIC cita mdy tinh tao thanh ngén
ngit logic (D€ cho tién, ta ky hiéu A - An, B - Binh, C - Cung,
D - Duy).

10 FORA=1TO4

20 FORB=1TO 4

30 IF A =BTHEN90

40 FORC=1TO 4

50 IFC=AORC=BTHEN 80

60 D=10-A-B-C

70 IF(A=1)+(B=3)=1AND
(C=1)+(D=4)=1AND
D=2)+(A=3)=1

THEN PRINT “AN THU™; A, “BINH THU”™;

B, “CUNG THU”; C, “DUY THU™; D
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80 NEXTC

90 NEXTB

100 NEXT A

110 END

K&t qua thuc hién [a:

IRUN

An thit 4, Binh thi 3

Cung thit 1, Duy thit 2.

Nhu vay thi tyr thanh tich theo tén ngudi nhu sau: 1 - Cung,
2 - Duy, 3 - Binh, 4 - An.

Trong chuong trinh & trén chiing ta lgi dung ba cau lién tuc
nhung diéu chi yéu 1a sy thyc hién cau 70. Cau nay yéu cdu khi
A=]1hoacB=3,C=1] hoac D = 4, D = 2 hoac A = 3, ba diéu
ki¢n déu thoa man réi thi ¢6 thé cho in ra.

“Khung” cic budc gidi toan nay ra sao? Ban doc cit manh
dan l4p ra. Chuong trinh & trén 13 ca moét hoc sinh trung hoc &
Triét Giang (Trung Qudc) 1ap ra khi thyc tap lap trinh ngon ngit
mdy tinh.

22. Ky thuat dong xa than ky

Trén ving bién mi mit, hai chiéc tiu thiy vin vut chay véi
téc d6 nhanh dan réi tir tir 4p vao nhau. Khi hai thuyén trudng
phat hi¢n ra chuyén nay thi da qua mudén. Mot tai nan bi tham
nay sinh! D6 1a gidc mo khing khiép chang? Khong, dé la su
that. Nhifng chuyén nhu vay xav ra trén bién khong phai 1a
hiém. Chiing ta hiy xem hién tugng sau day:
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L4y mot t& gidy mong dé mot ddu
ké miéng réi théi manh thi t& gidy sé
bay vé phia trudc, tua hé nhu c6 mot
sttc manh ddy tir duéi 1én khién to
gidy khong thé vi trong luc ma roi
xudng ngay dudgc.

D6 1a vi sao vay? Nha todn hoc
Daniel  Bernoulli  (29.1.1700 -
17.3.1782) ngudi Thuy Si da timg gidi
thich nhu sau: “Dong cao téc hinh
thanh xung quanh (& gidy mot vang ép thép, toc do dong cang
cao thi dp lyc cang thap, d¢ léch ép luc v6i bén ngoai cang 1dn,
do léch dp luc nay c6 thé khién cdc thi gdn d6 ép xudng thé
dong”. D6 1a nguyén ly Bernoulli néi tieéng vé luc d6i luu da hoc
& trung hoc. O trén da néi vé hai chiéc tau thiy tr 4p vao nhau,
manh gidy bi day va nhiéu hién tugng khic nita déu la do
nguyén Iy nay sinh ra.

Bay gio chting ta hdy tudng tugng tir miéng thoi phun ra mot
dong xa cao tdc nhu tia nudc ban ra tir voi phun. Dung mét tdm
chin phing dat ké miéng thi ndy sinh mot hién tugng ky la:
dong xa trudc tién bi léch véi tam chén r6i cudi cing bidm sdt
t4m chan. Hinh 22-1 12 so dé qud trinh hién tugng birc chan xa
dac biét niy.

I pOng xa

Hinh 22-1
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Nhitng nam 1960, cling v&i su phdt trién cha k§ thuat tu
dong hoéa, loai ngudi da néu ra yéu ciu mdi vé thi€t bi ty déng
héa 12 cdn chiu dugc nhiét do cao, chiu dugc dp suit cao, chiu
dugc chan ddng cao, khong bi dién tir 1am nhiéu. Th€ 13 birc
chin xa da thic tinh ky ¢c nhiéu ngudi nghi dén viéc van dung
k¥ thudt dong xa. Ngudi ta loi dung nguyén 1y chin xa (chin ké
clia dong xa) dé thi€t k& nhiéu loai “xa luu”, trong céc trudng
hgp nhat dinh nhitg linh ki¢n nidy ding thay thé nhiing linh
kién tao thanh do ong dién tir hodc 6ng
tinh thé d€ cdc thiét bj tr dong héa lam
viéc n dinh hon. | % %

Hinh 22-2 1a 6 loai “xa lwu” chn
yéu. Nhilng linh kién nay cling giéng
nhu cdc linh kién dién tir d3 trinh bay &
muc 20: “DPuong dién bat - tat véi “lap % %
dit tr dong™”, ¢6 tic dung nhu “t€ bio
nao” cua b may tu duy. Tim hiéu qud
trinh lam viéc “t&€ bao ndo” ¢6 nhién la
viéc rat c6 ich. '

Hinh 22-3 la mét loai “xa luu wr
dong” khong déi xing, vach phai dp sat
miéng phun hon vich trdi, cho nén khi
16 ép bién thong vdi ludng khi, dong xa
phun ra tir miéng phun (2} thi 4p sdt vao vich phai va thoit ra
dudng thong thoat (4). Bay gio gia sir dudng khéng ché (6) c6
tin hi¢u p hodc dudng khéng ché (7) ¢6 tin hiéu g. Liic nay dong
khi dp lién cit ngang dong xa léch sang vich tréi, tir d6 dudng
thong thodt (5) bién ddi tin hiéu ra. Tin hi¢u dudng thong thoat
(5) ¢6 thé kéo dai dén mat di méi thoi. Lic dé dong xa tu dong
ngodt vé vich phai va thodt ra dudng thong thoit (4). Néu chiing -
ta ghi tin hi¢u c6 12 “1™, ghi tin hiéu khong ¢6 1a “0”, ta c6 dugc

Hinh 22-2
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bang 22-1. Diéu nay ching t6 la:

{x=p+q
y=X=pq

giong véi két qua thu duge 0 “clra
vao” va “cira tréng” trong linh kién
logic dién tir. Thuat ngit “ty dong”
c6 1€ tir 46 ma co.

“Bo6 nhd” cha “xa luu” dugc thyc

. e ea . w2 . Hinh22-3:
hién do by mdy ti€p xdc dang “On ;. p,6ug kii

d6i” ¢ hinh 22-4. Day la mdt loat  2- miéng phun
“xa luu” d6i xting. Khi bat ddu dong  3- vdchngdn

< N 5 N Ao LA 4, 5- duong thong thodt
a b g ma 4 va . .
xa bin ra tiy theo dong ma 4p ke vao 6.7 dionig khong ché

hai dudng thong thodt (dudng 5) va g 154p bien

hinh thanh mot loai trang thdi vach  9-14 xd dong.

ké 6n din!l khi du’émgi kl‘lc‘ing ché: (6) Bing 22-1
cho vao tin hiéu q c6 dong €ép long,
tic 1a cit dong xa déi sang dudng p
“thong thodt (4), ciing hinh thanh mét
loai trang thdi vdch ké én dinh. Liic
nay cho du tin hiéu q cho vao duong
khong ché (6) mit di, song néu
duong khong ché (7) khong cé tin 01 0]0
hiéu thi vich ngan 6n dinh, dudng

thong thodt (4) khong thé bi phd hong. Diéu dé ching to tin hiéu
y bai dudng thong thodt (4) ma ra da “ghi nhd” tin hi¢u q. Cling
véi cdch suy luan nhu vay, tin hiéu x thong ra boi dudng thong
thodt (5) ra da “ghi nhé” tin hiéu p.

Hinh 22-5 1a so d6 hé théng wr dong khong ché muc nudc
trong bé nh& dp dung cdc "xa luu" lgi dung dong xa. Yéu cau
khéng ché h, < h < h,. Trong thiét k&, ching ta di diing hai "xa
Iuu déng - md" va mot "xa luu én doi”.

X
10
1

1 1

[an TN R =1

Q|| |-

o
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Viéc van hanh chia hinh 22-5 theo
nguyén ly sau day:

Khi mitc nuéec h < h,, 6ng tham do
(9) khong bi ngdp nudc (théng véi
khong khi) thi dudng thong thodt (3) clia
“xa lwu doéng - m&” 11 ¢6 tin hiéu. Tin
hi¢u niy hoa vio dudng khéng ché (7)
v6i “xa luu én do6i” khién dudng thong
thodt (6) thong tin hiéu va qua chuyén
d6i bién thanh tin hiéu dién khién cho

. . . Hink 22-4;
bom cung cdp nudc cho bé. I- budng khi

Khih, <h< h{, do 6ng tham do (q)  2- miéng phun

.. . N . . 5 3- vdch ngdn
bi ngap nudc, dudmg thong thoit (3) clia 4. 5- duomg thong thodt

“xa luu déng - m&” II mét tin hiéu. 47 ditcmg khdng ché
Nhung ltic nay do “bd nhd” cha “xa luu  §- 16 ép bién

6n doi”, dudng thong thoat (6) vin ¢ 9 16 xd dang,.

tin hiéu ra, bom vin khong ngimng cung

cdp nudc cho bé.

(F= 1F

Kni long Budng khi lon

Hinh 22-5:
1 -6 - dwong théng thodt;
7.8 - diomg khéng ché: 9.10 - 6ng thém do.
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Khi h; < h, ong tham do (9) bi ngdp nudec, dudng thong
thodt (2) clia “xa luu déng - md” I ¢6 tin hi¢u. Tin hiéu nay hoa
viao dudong khong ché (8) cha “xa luu én d6i”, khién cho dong xa
tir dudng thong thoat (6) cit sang dudng thong thodt (5). Dudng
thong thoat (6) mat tin hiéu, bom ngimg hoat dong.

Khi muc nuéc lai gidm xudng thdp dén h, < h < hy, tuy rang
6ng tham do (10) lic nay khong bi ngap (thong khi), dong xa
cha “xa luu déng - m&” I tv dong tré vé dudng théng thodt khi
(1) dan dén dudng khang ché (8) khong ¢6 tin hiéu vao. Nhung
do “bo nhd” clia “xa luu 6n déi”, nén dudng thong thodt (6) van
khong c¢6 tin hiéu ra, bom tiép tuc ngimg lam viéc dén khi h <h,
mdi thoi.

Tir vi du thuc t€ khéng ché muc nudc gian don & trén, ta
thdy céng ning logic thdn ky cua “xa luu”. C6 diéu cén néi 16
thém 12 k¥ thuat dong xa tuy c6 nhiéu vu diém va ¥ tudng khong
ngd, nhung do dong xa dya vio chuyén dong ma thuc hién dugc,
nén téc d6 ciia né khong thé so véi téc do dong dién, do d6 né
khong thé thay th€ cho ky thuat dién dugc. Tuy vy, dédnh gid
sau day ciing khong qué dang:

“Ky thuat dién tir va ky thuat dong xa 1a chi em cta khoa
hoc va k¥ thuit hién dai”.

23. Dong xoay cfia cam gidc sai l1am

Nha di truyén hoc, ngudi dat nén mdng cho thuyét tién hda
Charles Darwin (12.2.1809 - 1882, ngudi Anh) c6 mot cau danh
ngon hai hude rang: “Gidi ty nhién hé ¢6 dip 1a néi d6i”. Puong
nhién, giéi tu nhién khong ndéi doi, ma 1a nhimg hién tugng gia
di tao ra cho nguoi ta cam gidc sai lam.

Nha dia 1y hoc ndi ti€ng Tir Ha Khich (1586 - 1641, triéu
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Minh, Trung Quéc) c6 ldn dén Thuong Son huyén Dai Ly tinh
Van Nam dia nhin thdy ven ndi Long Son do cao 2030 mét ¢é
“su6i buom budm” nén trong mot bai du ky éng viét: “... ¢6 téi
hang nghin van con buém muén mau ruc r& ndi vio nhau tir
ngon ciy xudng gan sat mat nudc sudi tao nén vé dep tuyet voi”,

C6 du khach ho Triéu dén bén sudi & Thugng Son xem di
phdt hi¢n ra mét hién tuong k¥ la: nhitng con buém nhay muia
bén sudi thi nho ma nhimg con budm ndi nhau treo lo limg trén
cdy thi to, ban ngay thi treo 16 limg, t6i dén bay di. Du khich
cam thdy ky la bén tdi hoi nha dong vat hoc, chuyén gia phan
loai budm. T

. Budm Ngai

Vi chuyén gia néi rang, ban ngay néi nhau treo khong phai
12 buém, ma la ngai. Ngai thi ngay dau nghi, dém bay di, co thé
to. Buém thi ngay bay, dém dau nghi, co thé nhd. Thé la 6ng ta
viel mot bai vé “sur phdt hi¢n bén sudi buom buém” [a cam gidc
sai lam!

Néu nhu ménh dé cla sy vat trong tu nhién 13 sy that thi
chiing ta goi né Ia su that. Song chi duva vao cam gidc truc quan
dé phdn dodn thi rit c6 kha nang khién ngudi ta roi vio vong
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xody sai 1lam. Chi ding cam gidc truc quan
ma din dén suy luan thi d6 1a phi khoa hoc. )
Sau day 1a mot vi du rat sinh dong: Sdng
sém ngudi ta thdy Mat Troi tir tir nho ién &
phuong Dong va chiéu dén lai tir tir khudt vao o)
dudng chan troi ¢ phuong Tay. Mt Trdi moc
- lan lam cho loai ngudi cé cam gidc ngay
déem. Do d6 di mdy nghin nam loai ngudi cho ¢
rang: Trdi Dat 1a trung tam vi tru, sao va Mat
Troi xoay quanh Trdi Dat (thuyét “Dia tam”).
Nhitng cam gidc tao thanh bdi hién tugng gid ¢
d3 an sau vio vO ndo cua con ngudi, tir dé din
dén khi quan sdt mot hanh tinh, chiing ta cam
thiy chuyén dong cta né theo dudng vong. ¢)

Hinh 23-1 mé ta dudng chuyén dong
trong 6-8 tudn cla nam hanh tinh néi ti€ng: Hinh 23-1
a/ Thuy tinh; b/ Kim tinh; ¢/ Héa tinh; d/ Moc
tinh va ¢/ Tho tinh. Pudng chuyén dong clia cdc hanh tinh nay la
nhitng dudng vong rdt dep va c6 quy luat.

Ngay nay cam gidc sai vé “Dia tam™ da dugc vach ra. Duong
nhur khong ai hoai nghi rang Trai Dat xoay quanh Mat Troi nita
va it ca hoc sinh trung hoc déu biét rang Trdi Dat ty xoay
quanh minh né sinh ra ngay dém. -

Sau day la mdt vi du ly thd nia: 69 E)

Bon dudng ¢ hinh 23-2 bing nhau

nhung nhin qua tua hé nhu chiing dai Q__‘__O
ngin khdc nhau. Nguyén nhan cé cam <
gidc sai 1dm nay la ching ta thudng chi  SE—

y dén diém cudi ma khong dé y dén

diém diu. Hinh 23-2
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G hinh 23-3 12 hai hinh vudng nhung do sy lam nhiéu cda

cac dudng boi canh ma ta ¢6 cam gidc sai 1dm la chiing bién déi

hinh dang.
7/\/\

Hinh 23-3

Hinh 23-4 ¢6 bdy dudng song song véi
nhau, nhung lic d4u do cam gidc sai 1am
hén ban cho ring ching 1a nhing dudng
nghiéng khong song song véi nhau. Bo
cdm gidc tryc gidc, cdn phai cd tu duy quan
sdt va khoa hoc nhay cam. Chi c6 bo di “y
nghia dvong nhién” méi phan biét duge
hién tugng gia.

Khodng giita thé ky XIX, nha héa hoc
ndi ti€ng Justus Liebig (12.5.1803 - 1873) ngudi Dic di dén
Anh d€ tién hanh khdo sdt. Mot hom ong dén nha mdy ché tao
mau lam “palin” va d3 nhin thdy qué trinh ché& tao mau nhu sau:
cho da dong vit va mau cling véi mot loai thuée gi d6 hoa nude
réi dé vao ndi sit dun lén. Trong khi nhiét ¢o tang I&n, ho diung
mét que sat ludn luon khudy dung dich trong nodi, khi khudy thi
phit ra mot tiéng né 16n. Cha nhan giai thich ring: “Khi khudy
dung dich trong noi phit ra ti€ng né cang to thi chit lugng mau
lam “palin” cang t6t™.

Hinh 23-4
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Sau d6 J. Liebig di tir hién tugng gia d6 ma nhén ra ban
chit. Trong mot bic thu viét vé nudc, ong viét: “Dung loai
nguyén liéu nay ché ra mau lam “palin”, cho thém mdt s6 chat
héa hop chita sit 1a dugc, khéng cin thiét phét ra 1iéng né. Boi vi
khudy manh dung dich trong néi chic 1a mudén gi sat néi roi vao
cho né hoa ciing véi nguyén liéu 16ng dé ch€ mau lam “palin”.
Cach lam nay tuy khong phai 1a khong c6 1y nhung chit mau
lam “palin” tao ra chua chac di t6t, ma diéu quan trong h(m la
lang phi sirc lao dong”.

Mot van dé 1y thd sau day that tai
hai cho céch nhan thic véi “y nghla
duong nhién”: Hai ngudi tranh luan vé
mot bife tranh (hinh 23-5), A néi: “Mat
Trang sidng gan tron cho nén hom &y 1a
15 hay 16 am lich”, B néi: “Sao lai la
15 hay 16 am lich, phai 1a 20 réi, vi
trang da khuyét!”.

Ban di cé thé khang dinh ai néi
ding khéng?

Hinh 23-5

A néi ddng, vi hién trgng khuyét &
Mit Trang chi la “hién tugng gia”, do
mot vat gi dé che khuat mot phan Mat Trang. Béi vi Mat Trang
bi Mat Tréi chi€u vao, né gin nhu chi c6 mot phia phét séng,
nén & Trdi Dat trong thdy Mat Trang nhu hinh 23-6. Hai diém
nhon clia phian khuyét phai trén mot dudng kinh cia Mat Trang
nhung hinh Mat Trang & bic tranh lai khéng nhu vay. Do d6 méi
dodn 1a phan khuyét ciia hinh Mat Trang & bitc tranh bi mot vit
gi do che khuii. Nhu vay B n6é1 Mat Trang khuyét chi 1a do cam
gidc sai lam.

Sau day 1a vi du ndi ti€ng chimg minh vé sy sai 1dm trong hinh
hoc. Cho biét: mot hinh td gide ABCD, AB = CD (hinh 23-7).

161



www.VNMATH.com
Chimg minh rang: AD//BC.

Ban doc da hoc hinh hoc hin
biét ring, két luan khing dinh 13
sai. Vay van dé 12 & ché nao? Chi
cdn ban doc suy nghi cin than
mot chut thi s€ tim ra dugc.

Tia
Mét Troi

T . . » Hinh 23-6
O cac muc trén, chiing ta da m

timg ndi, tw duy chinh xic cia
nhan loai tuu trung chi & hai
diém: mot 1a sy that, hai 13 suy
luan. Sy that la can cit cia suy
luan. Suy luin 12 cdi nat gin su
that véi két ludn, song cam gidc

sai lam thudng thudng khién cho E
tv duy cda lodi ngudi roi vao
vong ludn quén. Do d6 khi ching Hinh 23-7

ta Kiém tra tinh chit thuc tai cha sy vat vi suy luan logic thi
khong nén quén rang cdm gidc cha ta ¢6 kha nang sai 1dm, cho
nén phai luén hoi vi sao?

24. Phan biét nguy khoa hoc

Khoa hoc khéng cé bién gidi, loai ngudi dang mang hét
diing khi ra dé khai thac cdc finh vuc chua timg biét. Song, chi
cén trén thé gidt nay con ¢ nhitng hién tuong ma khoa hoc chua
lam 13 duge thi than hoc van cdn chd ding, treo “ddu dé” khoa
hoc d3 ban “thit ché” nguy Khoa hoc, mé tin di doan vin con cé
choé ding.

Tir xua t6i nay, ¢6 bigt bao nha khoa hoc bi ngudi duong
thdi coi 1a *“di doan”, nhung ho vin Kién tri chan ly nhu nha
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thién van hoc vi dai Nicolas Copernicus (19.2.1473 - 25.4.1543)
ngudi Ba Lan, nha bdc hoc vi dai Galileo Galile (16.2.1564 -
8.1.1642) ngudi Italia, nha di truyén hoc ndi tiéng Ch.Darwin,
(12.2.1809-1882) ngudi Anh, nha vat 1y vi dai A. Eistein 12
nhitng ngudi nhu thé.
* Vay gidi han cia khoa hoc va nguy khoa hoc 1a & chd nio?

6 muc 23: “Dong xody cia cam gidc sai lam” ching ta da
biét tir duy chinh xdc clia nhan loai duge xay dung 1én tir sy that
va suy luan. Su that ddi hoi nha khoa hoc phai ¢ thdi do nghiem
tic, that tha, ton trong va biét lgi dung thanh qua khoa hoc da
duoc khing dinh. Cic nha khoa hoc thudng khéng tin vao cam
gidc, bdi vi ho ¥ thifc dugc su ton tai cla kha ning c6 thé sai
-}4m. Trong ddu ho luén c6 nhitng cau hoi kiéu nhu: Diéu nay cd
~ that khong?”, “Ta lam sao dé khang dinh dugce?”,..

Vé suy luan, cdc nhi khoa hoc nghiém khac thudng théno
qua quan sit méi dé kiém nghiém gia thi€t cia minh. Néu sy
quan sdt chimg to gia thiét trudc kia clha minh 14 sai 1dm thi ho
viit bo gia thi€t d6 khong thuong tiéc. Song, cho du con dudng
khoa hoc khé tranh khoi quanh co khiic khuyu, nhung chi cén
16n trong khoa hoc thi tuy khdc dudng di nhung vin cé thé quy.
vé mot moi dé vuon téi bo kia clia chan 1.

Nguy khoa hoc thi chéng lai hoan toan, dé 12 co sG cla
nhitng thuyét mé tin, huyén hoic. 0 46 su thuc khdch quan
thudng bi tily y bép méo, thanh qua khoa hoc bi phi nhan, ... dé
nham muc dich 13 din ngudi ta vio chd ngu mudi, t6i mé cung
cua Cohfl nghia duy tam.

O phuong Tay, nguy khoa hoc ¢6 nhiéu loai, ¢6 anh hudng
nhat trén thé gidi phai k€ dén Erich von Daniken ngudi Thuy St
v6i thuyét “Nhitng cb xa cho Thian Thanh”. M xé phan tich mot
chit vé tidc gid cta thuyét nay dé phan biét ro day chi 1a nguy
khoa hoc.
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Nam 1968 E. von Daniken viét cudn sach “Nhitng cé xa cho
Than Thinh”. Ong ta di dem céc chuyén thdn thoai, truyén
thuyét van vat di chi thu thap duoc qua 15 chuyén chu du thé
gidi ma ghi chép lai, trong dé duong nhién khong thi€u nhimng
chuyén “bat bd v& béng” ma tdc gid nghe dugc noi “ddu dudng
cudi chg”, can cif vio su tudng tugng phong phd, miéu ta “ngudi
ngoai hanh tinh” bay dén Trdi Dat khoang 1-4 van nam trudce roi
dodn rang: “Thugng d€ dang t6n tai, Thugng D¢ 1a thd linh cia
“Ngudi ngoai hanh tinh”, nhitmg nén vin minh ngiy nay trén
Trai Dt déu do cdc thdn sdp x€p, rai khap thé gian nhitng ¢ vin
vat va di chi khong doén biét dugc, ngay ca nhitng hién tugng cd
quéi trén thé gidi ngay nay ciing déu do “Ngudi ngoai hanh tinh”
gidng lam trén Trai Dat”.

Sau khi cu6n sdch “Nhitng cé xa cho Thdn Thanh” xuit hién
da ron lén mot thai va nhiéu ngudi da tim doc. Puong nhién, con
vin dé k¥ thuat viét nita, chang han, vira m& dau tac gia di ding
16i kich thich: “Ngudi ngoai hanh tinh” phat hién khai quat qué
khit va du dodn tuong lai, ... Viét cuén sdch nay can c6 diing khi,
ma doc cuén sich nay ciing cdn cé diing khi”. Ai lai muén thira
nhan minh khéng cé diing khi? Vi thé ma loai ngdén ngit kich
thich tran trui nay cling 16i kéo duoc mot s6 ngudi doc.

Chiing ta hily xem E. von Daniken dua vio su that nao? Ké
vé Trung Qudc, tic gia da viét: “Trong mo clia Chu Xit (Chu X
chét vao thoi Tay T4n, nam 297) ¢6 doan day lung bang nhoém”.
Ong ta cho ring, day la thanh tuu k§ thuat ma thoi C6 Dai khong
thé cé dugc, réi ldy dé dé ching minh ring “Ngudi ngoai hanh
tinh™ da 161 Trai Dat. Song sy that nay dd bi phi dinh. Nam
1972, gidm d6c S§ Nghién cidu khao cé thudc Vién Khoa hoc
Trung Qudc da cé bai viét 1éng két vé su kién nay, chiing minh
ring ngoi mo d6 da hai ldn bi dao trom, khi khai quat thi trong
ngodi mo ndy ¢6 ddu vél 16n xon rit rd rang, ma nhimg di vat con
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lai 1at vit da nhat ra dé thanh 1y thi khong thé loal trir viéc cé
nhimg miéng nhom nhé do ngudi dao trom l1am lén vao.

Trong mot cuén sach khac, E. von Daniken trich din bai viét
trong Tap chi “V¢ tinh nhan tao” cla Lién X6 ndi ring, nam
1938 c4c nha khio ¢b Trung Quéc da phét hién trong hang dong
nii Baiankhola ¢6 nhiéu phién d4 ma trén dé ding thit vin ty
tugnng hinh ghi chép chuyén mot van hai nghin nim truéc
“Ngudi ngoai hanh tinh” bay vao Trii Dt vi sy ¢ ma budc phai
ha canh phi thuyén réi bi dan dia phuong bat giét. Song, sy kién
“kinh thién dong dia” nay thi ngay ngudi dan viing d6 ciing chua
hé nghe dugc!

Nhitng Joai chuyén dai khdc nhu vdy con rit nhiéu. Tir
nhitng chuyén bép méoe su that lich sit ma E. von Daniken bia ra
d6, ching ta hoan toan c¢é 1§ dé hodi nghi rang, nhitng tu ligu ma
ong ta miéu ta vi tat di phi hop véi su that khdch quan. '

Bay gi chiing ta hdy thit xem “man luéi tu duy” cla
E.von Daniken dugc théu dét nhu thé nao?

E.von Daniken viét rang: “Tru cot cua tri thic loai nguoi
timg bi nhiéu phen sup d6, hang nghin van nam ngudi ta da cho
ring Trai D4t bing phing, Mat Troi xoay quanh Trai Dat. Cic
dinh luat “ran nhu thép” dy di timg ngu tri duy tri may nghin
nam, cudi ciing di bi sup d8”. D& ong ta din dén két luan Ja: Tri
. thic loai ngudi di bi lat d6 nhiéu lan réi thi ngay nay trdnh sao

khéi su sup da!

Xét theo géc do todn hoc thi phwong phdp suy luan cuia
E.von Daniken 1a; “Néun = 1, n = 2, tham chi n = 3 ma ménh d¢
la ding thi bat cif véi s6 n ndo ménh dé ciing ding”. Sy sai lam
do quy nap khong hoan todn sin sinh ra ndy, trong muc 12
“Budc tdi chan 1y hin ban di hiéu r5 rang. Khong chi ¢ thé,

. ma E. von. Daniken ¢dn khéo dung kiéu “Néun=k (k > 1) ma
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ménh d€ [a didng thi khi n = | ménh dé nhdt dinh cdng ding”.
Ki€u suy luan nay dung la “thuat suy luan” kinh ngudi.

Ching ta hidy xem mdt doan 6ng ta miéu ta trong cuén sich
“Nhitng c6 xa cho Thidn Thanh™: “Cé mot ngay nao dé con tau
vil try clia chiing ta ha trén manh dat ctia mét hanh tinh khéc thi
@ d6 cdc sinh ménh Iy tri s& d6i dii voi chiing ta - nhitng ngudi
khdch khong moi ma dén nhu thé nio? Khi dém dén, sing nhu
ban ngay (nhd dén chi€u) thi ho kinh ngac dén ngay ra, khi
nhilng con ngudi nhe nhang bay 1én khong trung (nh& tén lia
ddy) thi ho s¢ lam, khi nhiing “dong vat” vé tri bay lugn trong
khong trung phat ra nhitng
am thanh 0 U va phut khi
(sv nd tham do) thi ho
chay vao 4n ndp trong .
hang dong. Khong con
nghi ngd gi ndta, déi véi
nhilng ngudi nguyén thay
nay thi d¢i nhitng phi hanh
vién vii tru 13 nhimg vi
“thdn toan nang”.

Va ong ta két luan la: “Ching ta dén mot hanh tinh khdc ¢6
thé tudng tugng ra su gap gd nhu th€ thi xua kia “Ngudi ngoai
hanh tinh™ dén Trai Dat ciing 43 timg gap ngudi Trai P4t nhu
the!”. Nhimg di¢u ma E. von Daniken néi cé thé khai qudt mot
cau la: “Nhitng thi ma tir nay vé sau mudn lam thi xua kia da
timg c6!”. Diéu nay that 12 mot suy luan hoang dudng!

bt tr6i bao la khong thi€u chuyén la ky. E.von Daniken khong
quén 1dy nhiing chuyén mo hé cia thé gidi ldm van chuong. Ong ta
da nham vio so hd tam 1y clia ban doc ma ding 161 nira gia nira that
d¢ dua nhitng chuyén ngay nay con mo hé khé gii thich vao hoc
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thuyét than ky cita 6ng ta. Vi du, E.von Daniken dura ra chuyén vi
tuéng hai quan Thé Nhi Ky héi thé ky XVIII di ding tdm ban dé,
d€ néi “tam ban dd nay chinh xic 16i mic khong cin phai ban™,...
“dénh ddu chau Nam Cuc & doan du6i, déng thoi phai dung phuong
phdp siéu &m dd tham do dugc mat dat dudi 16p bang rdt chinh
X4c”, 1ol ong ta suy luan la “ching ta nén manh dan “choc t6
ong”, tuyén bo rang nhitng tim ban do c6 lién quan dén Trdi Pat
chiing ta la do nhitng “dung cu bay trén troi” hoac tir “nhimg con
tau vil try” vé ra, diéu ndy chi ¢6 thé la “Ngusi ngoai hanh tinh!”.

Puong nhién tam ban d6 ctia vi twéng hii quan Thé Nhi Ky diing
* khong phai 12 nguyén ban, né 1a ban “sao chép lai nhiéu lin”. Song,
hoan toan c6 thé so sdnh ban d4d hién nay vé chau Nam Cuc véi ban
d6 ma vi tudng hai quan Tho Nhi Ky dung thi s& phét hién ra tinh
“chinh x4c” ma E.von Daniken noi rdt cuc s& phai dat ra bao
nhiéu ddu cham hoi!

Vé bic tranh Taxili duge phdt hién ra & Sahara,
E.von Daniken néi nbu “dinh déng cot” rang, ngudi trong bic
tranh mac bd quén 4o lién, dau doi gidp ky la. O day lai mot lan
nifa ching t6 chi ¢6 thé 12 “Ngudi ngoai hanh tinh”.

Nhiing vi du nhu trén thi trong cudn siach : “Nhitng c6 xa
cho Thdn Thanh” ¢ rit nhiéu.

L€ nao nhirng van minh ma loai nguwdi sdng tao ra lai thap
thodng nhu “traing dudi nudc, hoa trong guong”? L& nao loai
nguoi song trén Trdi Dat lai kém céi nhu vay? Mot nén khoa hoc
nghiém tic giau ly tinh dang phai thich thic véi tinh phi khoa
hoc! 186 nha khoa hoc nai tiéng, trong dé cé 19 ngudi di duge
gidi thuong Nobel di ky tén vao ban tuyén bs phé phdn thi
nguy khoa hoc nay. Nhiéu hoc gid ndi ti€ng da cing bién soan
mot loat sdch vé “khoa hoc va nguy khoa hoc” vach ra mét cich
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cong khai vé nhitng ¥ tudng va tw duy phi khoa hoc. Nha dia
chat hoc Kachio va nha khao c¢é hoc Skoto di lam cu6c du hanh
th€ giGi va bing phuong phdp khoa hoc nghiém tic dé khao sat
lai mot lan nita “tam gidc quy”, nhing vat bay khong ré xudt xd,
cau chuyén huyén hb{ic vé nhitng nhi du hanh vii try thoi C6
Dai, tugng d4 & Fuhuo, kim ty thap k¥ ia, nén van hod Maia than
bi,... Cudi cung ho di cé két luin nguoc lai véi E.von Daniken.
Ho da viét cudn séch ndi cho chiing ta rd 1a vi sao lai cdn ¢6 tr
duy khoa hoc chan chinh va lam sao dé phan biét dugc thit nguy
khoa hoc hoang duong.

25. Toan hoc va tw duy toan hoc

Khi moi ngudi ban luan vé cdc nha todn hoc, thudng thich
coi ho khac véi moi ngudi, nao la su6t ngay ding ngay ra trude
céc cong thitc, suy doan, tinh todn sau xa khé hiéu,... tua hé nhu
cudc song cua ho don diéu va khd khan. Ky thuc miéu ta nhu
vay la khong ding.

Dai da 58 c4c nha todn hoc khong phai 1a thin déng “thong
minh 12 bdi hoc, thién tai 1a béi sy tich lu§”’- dé 13 cau néi ndi
ti€ng cua nha todn hoc Hoa La Canh.

: Trong ty nhién t6n tai nhitng hinh va s§, nhitng hmh va s0
nay duong nhu déu dgi dip xong vio méi ci nhan, nhung khong
phai ai ai cling déu hing thd véi hinh va 8. Vi du, d6i v6i nha
ngon ngit hoc thi 26 chir cdi trong tiéng Anh chi 1A cac ky hiéu.
Céac ky hiéu nay d6i véi ho rdt quan trong, vi ching dugc ding
dé phit am va phién am. Song, d6i véi nha todn hoc thi lai 1a
chuyén khac, ho chia 26 chif cdi d6 1am 5 loai:

AMTUVWY
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Theo thit tu méi loai twong 1tng véi 5 phwong trinh:
_ yox
y=x
y=x'
X+3y' =1
y=x+x’
"Khi ban dwa nhitng chif cdi d6 tuong ¢ng véi nhitng d6 thi
duge v€ bdi nam phuong trinh nay x&€p vao moét chd, ban sé hiéu

duge stic tudng tuong phong phid va sic quan sit nhay cdm cia
céc nha toén hoc dén phaj kinh né! :
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S8 hoc ciling nhu vay, doi héi thir nghiém, nhung mot nha
todn hoc ¢6 kién . thic sau thi chi cdn thir nghiém it 1a c6 thé
thay thirc chdt cia van dé. Nhitng vi dy nay da c6 nhiéu trong
tap sdch nay. Mot sd van dé thuc t€ qua nhi todn hoc c6 thé
biéu thi bing nhiing mé thic nhy ma thuat réi gidi bing
phuong phap toin, nhu gido su G.Boole & Vién Khoa hoc
Hoang gia Anh da ding chif cdi thay ménh d¢ r6i xdy dung nén
mon dai so logic la thudng.

Phuong thirc tr duy cla cdc nha todn hoc giéng nhu nam
giai doan tu duy khoa hoc:

1. K€ lai quan sdt, miéu ta

2. Gia dinh quy nap

3. Suy luan dién dich (suy dién)

4. Nghiém chimg ma rong

5. Dan t6i két luan.

M4y nghin nam nay, do bi¢t bao nhiéu cong siic cha cic nha
todn hoc did chim séc cho mam non tr duy todn hoc moc lén
canh l4 sum sué, qua triu canh. T4p sdch nay chi nham giéi thigu
mot vai thanh qua cé lién quan d&n quy [uat tr duy, mot phin
clia tri tué nhan loai.
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