THU TIM HIEU VE VAI TRO CUA TOAN HOC

TRONG CACH MANG CONG NGHIEP 4.0

Tran Van Nhung

(Bdo cdo tai Seminar ctia Hoi Todn hoc Ha Néi, ngay 1/4/2021)

Tém tat:

* HOm nay la ngay “noi d6i”, ngay “ca thang tu”. Vi thé cac sai sét c6 thé con
lai trong Bao cdo nay la do ngay %(!). Mong dwoc gép y va chi gido!

#* CMCN 4.0 = CMCN lan thir tw = The Fourth Industrial Revolution = IR 4.0.

* CMCN 1.0, 2.0 va 3.0 ra doi nho vat ly rng dung; CMCN 4.0 nh¢ toan hoc
va irng dung.

* “Ba cudc CM 1.0, 2.0 va 3.0 da qua la co khi hoéa, dién khi hoa va tw dong
héa, ldy may madc thay lao dong chan tay. Cuc CMCN 4.0 1a théng minh hoéa,
1dy mady moc thay lao dong tri 6c.” (CAm nang CPS, B6 4T, HT Béo, NN
Quang, ...)

* K. Schwab: CMCN 4.0 dwa trén ba tru cot 1a Phys + IT + Bio. TK XXI 1a thé
Ky cua sinh hoc, Covid 19...7

* Viét Nam chuyén tir AK (chién tranh) sang Al (hoa binh): Van hoéa ton tai
khac van héa phat trién.

NQi dung:
1. Vé vai tro quan trong cia toan hoc
2.CMCN 1.0,2.0,3.0va 4.0

3. Toan hoc va CMCN 4.0



4. bai dich Covid - 19 va sinh hoc

5. Viét nam tir AK sang Al

1. Vé vai tro quan trong cia toan hoc

Leonardo da Vinci: “No human investigation can be called real science if it
cannot be demonstrated mathematically.”

Charles Darwin: “Moi phat kién ctia nhan loai déu c6 ban tay huwéng dan cua
Toan hoc, bdi vi ching ta khéng thé c6 mot ngwdi chi dwong nao khac”.
(Thuyét Tién hdéa cda Darwin dang bi tin c6éng, vi tinh khach quan cda
théng ké.)

Rene Descartes: “Toan hoc la bdo vat quy gid hon bit c& thi gi khac ma
ching ta dwoc thira hwdng tir kho tang tri thirc cia nhan loai”.

Roger Bacon: “Toan hoc la canh ctra va la chia khoa dé di vao cac nganh
khoa hoc khac”.

N. A. Court/I. N. Herstein(?): “Toan hoc c6 c0i ré sau xa trong doi s6ng hang
ngay va la nén tang cia moi tién bd ki thuat”.
Ta Quang Btru: “Chi c6 cach nhin thién cdn m&i khéng thay dwoc vai tro cla

Toan hoc”.

Vladimir Arnold: "Todn hoc la mét phan cta vat 1y noi lam cac thi nghiém
khéng ton kém." ("Mathematics is a part of physics where experiments are
cheap.")

Sang TK XXI, toan hoc cang quan trong hon, nhit la trong CMCN 4.0, CBS va
AL

Toan hoc déng vai tro nén tang va quyét dinh sw phat trién cia van minh
nhan loai: Xem cudn sach “7 phwong trinh lam thay doi thé giGi”.



2. CMCN 1.0, 2.0, 3.0 va 4.0 (xem ba hinh
minh hoa & cudi bai)

CMCN 1.0 bat dau tir cudi thé ky 18 va dau thé ky 19; 1a cudc cach mang
trong linh vuc san xudt; 1a sy thay doi co ban cac diéu kién kinh té xa hoi,
van héa va ky thuat, xuit phat tir nwéc Anh sau do6 lan téa ra toan thé gidi.
Cha dé: James Watt (1736 — 1819) phat minh ra may hoi nwéc nam 1776.

CMCN 2.0 bat dau vao thap ky 1860, khi cac tién bo kinh té va ky thuat c6
dwoc nho phat trién dién tin, dién thoai, dwdng sit va viéc ap dung day
chuyén san xuit hang loat. Nam 1914, nam bat ddu Thé chién thi nhit, giai
doan thir hai nay két thic. Cha dé: Thomas Edison (1847 - 1931) v&i 1.500
bang phat minh. (Tim xem Phim vé ciu bé ky di Thomas Edison, vai tro
nguoi me)

CMCN 3.0 bat dau khoang 1960, khi c6 cac tién bd vé ha tAng dién t, may
tinh va cong nghé ki thuét s trén nén tang la sy phat trién cta chit ban
dan, siéu may tinh (thap nién 1960), may tinh c4 nhan (thap nién 1970 va
1980) va internet (thdp nién 1990). Cho dén cu6i thé ky 20, qua trinh nay
co ban hoan thanh nho nhitng thanh twu khoa hoc cong nghé cao. Nam
1997, khi cudc khiing hoang tai chinh chau A né ra l1a buéc danh diu giai
doan thir ba két thic. Cha dé: Alan Turing (1912 - 1954, UK, BT thir 10 cta
Hibert, Phim vé A. Turing, bi bé tu vé “t6i”
WW2; ndm 1970 Yuri Matiyasevich da tra loi negative doi véi Bai toan thi
10 cua Hilbert; PP Diéu, THTT nam 1970) va Norbert Wiener (1894 -
1964). (“ am a mathematician”, dwoc dich ra tiéng Nga.)

dong tinh luyén 4i, mat ma trong

CMCN 4.0 bat dau tir dau TK XXI (khai niém nay 1an dau tién dwoc xuit hién
tai Hannover Fair (Ptc) nam 2011, sau d6 dwoc GS Klaus Schwab (DPtrc)
néu ra tai WEF Davos Thuy S§ ndm 2016), ti€p sau nhirng thanh twu 1én tir
CMCN 3.0 dé lai, dworc hinh thanh trén nén tang cai tién cia cudc cach mang
s0, v&i nhirng cong nghé méi nhw in 3D, robot, tri tué nhan tao, internet of
things, S.M.A.C., cbng nghé nano, sinh hoc, vit liéu mai,... Hién tai ca thé gi¢i
dang & trong giai doan dau ctia cudc CMCN 4.0 va la chién lwgc ban 1é cho



cac nwdc dang phat trién tién 1én, theo kip xu hwéng thé gidi va mé ra buérc
ngoat ma&i cho sw phat trién ctia con nguoi.

Klaus Schwab: CMCN 4.0 dwa trén ba tru cot chinh la Vat 1y hoc + Tin hoc +
Sinh hoc.

Tac dong cua cach mang cong nghiép la vo cung sau rong. Khong chi lam
thay d6i doi sdng con ngudi, cac cudc cach mang cong nghiép con dan toi
suw thay d6i toan dién hinh thai kinh té - xa hoi.

Sau cach mang cong nghiép lan thir nhat, giai cip tw san da tich ldy dua tai
san va quyén lwc, dan t&i viéc chi nghia tw ban da thang thé ché do phong
kién. Sau cdch mang céng nghiép lan thit hai, cAic nha may 1én san xuit theo
day chuyén da thay thé cic xwdng san xuit nho, dan tdi viéc chi nghia tw
ban dbc quyén da thay thé chu nghia tw ban tw do canh tranh, dong thoi
giai cAp cong nhin va mot s6 phong trao chinh tri di theo chd nghia xa héi
da hinh thanh. Cach mang Cong nghiép Ian th ba dan tdi sw ra doi cha chi
nghia tw ban hién dai. CAch mang Céng nghiép lan thir tw hira hen sé lam
thay doi hinh thai kinh té - xa h6i cia nhan loai thém mot Ian nira.

3. Toan hoc va CMCN 4.0

CMCN 1.0, 2.0 va (m6t phan ctia) CMCN 3.0 da ra doi nho vat ly rng dung.
(M6t phan ctia) CMCN 3.0 va CMCN 4.0 ra doi nh¢ toan hoc va trng dung.

C6 thé xem may tinh va dong co tim kiém (search engine) la dac trung cho
CMCN 3.0, may hoc (learning machine) va Al engine la dac trung cho CMCN
4.0. Toan hoc da dong goép nhirng nguyén ly nén tang va cac cong cu rat
quan trong trong viéc tao ra va hoat dong cta cac siéu may va cac siéu dong
co nay. John von Neumann va Alan Turing va mot s6 nha toan hoc khac da
dat nén mong cho khoa hoc may tinh. C6 thé néi Todn hoc la hat nhan cta
hat nhan cho cac cuéc CMCN 3.0 va 4.0.



Toan hoc cong nghiép 4.0 dwa vao cac so liéu, théng ké dé ra quyét dinh
nham dat lgi nhuin va hiéu qua cao nhat. D€ 1am cho cac y twdng do tré
thanh hién thwec, ching ta can phai nim dwoc cac cong cu nhw théng ké hoc,
phan tich di liéu va tai nguyén, quy hoach toan hoc, diéu khién t6i wu
feedback (nhat l1a d6i v&i cac robot), mé hinh héa, tri tué nhan tao, hoc may
va nhiéu cong cu todn hoc hién dai khac nira. (Piéu khién feedback, robot t.
d., robot sinh hoc, ..) https://medium.com/.../the-mathematics-of-
industry-4-0...; https://bgsmath.cat/la-bgsmath-y-la-upf-acercan.../

4. Pai dich Covid - 19 va sinh hoc

“Thé ky XXI la thé ky cta sinh hoc.”

Trwéc ddy mot thé ky A. Einstein da canh bao ching ta: "T6i khong biét
chién tranh thé gi¢i 1An thi ba sé st dung vii khi gi nhwng toi biét rang
chién tranh thé gi¢i lan thir tw sé st dung da séi va giy gbc." Nay da ro:
Cudc chién tranh thé gi&i lan th& ba, néu v6 phiic n6 xay ra, sé st dung vii
khi sinh hoc va né sé chdm d&t tat cd moi thir d€ "lam lai" tir dau, dé roi
hang triéu hang ty nam sau d6 may ra méi bat dau tré lai qua trinh tién héa
clia con ngwoi méng mudi dung do go, dd da dé€ sin ban, ton tai va chién
dau.

Klaus Schwab: CMCN 4.0 = Vat ly hoc + Tin hoc + Sinh hoc.
bai dich Covid - 19: Cho thay nguy co ctia chién tranh sinh hoc, h6a hoc?

Khai niém robot dwgc mé rong? Virus Corona VH la dang “mini robot”,
robot sinh hoc, biét tw diéu khién feedback, thich nghi?

Méi day, trén Ky yéu Vién han 1am khoa hoc My da cong bd thanh twu cda
cac nha khoa hoc My, ditng diu la TS Michael Levin, ché tao dwoc robot
sinh hoc dau tién, m& ra thoi ky méi day co hdi va hiém hoa doi véi sy phat
trién ctia nhan loai.



Nam 1954, Robot d4u tién dwoc cip bang sang ché & My khdi dau sw phat
trién cda cac thé hé robot trong cdng nghiép dén cic &ng dung cho quoc
phong, thdm hiém dai dwong, chinh phuc khéng gian, ..., va rat nhiéu &ng
dung dan sw da va dang di vao cudc s6ng hang ngay cda ching ta.

C6 thé nhiéu két qua nghién ctru di va dang trién khai 4m tham khong cong
bd. Nhan loai ti€p tuc vao cudc dua méi gitra thién va ac trong ky nguyén
robot sinh hoc nay. P4 cé gia thiét nghi vin virus Covid - 19 vira qua c6 thé
la mot dang robot sinh hoc so khai chwa hoan tac... (1ay tir FB Kiem Hoang)

5. Viét Nam chuyén tir AK sang Al

Sung trwong tw dong Kalashnikov hay tiéu lién AK (ABTomar
Kasamuukosa), viét tat 1a AK, 1a mot trong nhirng sting trweong thong dung
cia TK XX, dwoc thiét ké bai Mikhail Kalashnikov (Nga). Tén goi thong
dung cua sung la AK-47. Al (artificial intelligence) gin diy da thanh tw
quen thudc, viét tit tén tiéng Anh cia nganh Tri tué nhan tao. Trong ndm
2020, toi da nay ra y twong “ndi” AK véi Al dé mé td qua trinh phat trién
cla Viét Nam tir chién tranh sang hoa binh.

Sau chién thang ndm 1975, dan tdc ching ta cling da phai gia tir (hay tam
biét) AK dé phat trién, dé dén dwoc véi Al Ttr chién tranh sang hoa binh, tw
chién dau sang xiy dung, tlr ton tai sang phat trién la sy thay d6i kh6 khan
va to 1&n, nhwng néu khong vuwrot qua dwoc thir thach nay, khong nam duor,
khéng dén dwoc vai Al thi Viét Nam sé tudt mat co hoi 1én Kip chuyén tau
toc hanh CMCN/IR 4.0 cta toan nhéin loai.

Ban AK gidi, 1am Al cling phai gidi! C6 lam Al va kinh té t6t m&i phat trién
dwgc bén virng dat nwéc va bao vé duoc bo coi.

Cang yéu nwéc va mong mai dat nwéc phat trién, ching ta cang phai cing
nhau tinh tim va nghiém tic suy nghi: So v&i nhitng ngay cé chién tranh
(ké ca ch6ng dai dich Covid - 19 nhw chong giic), trong hoa binh, ching ta
da thanh cong dwoc nhw vay chwa? Cau tra 101 1a “chwa”! Vi sao? Khic phuc



thé nao? Thoi dai dung Al (tri tué nhan tao) rat khac thoi ky dung AK (sung
trong chién tranh). Lam sao dé dan téc ching ta luén thanh cong khi tir AK
sang Al?

Véi nhitng loi thé vé thién nhién, vé con nguwoi, vé truyén thong doan két
dan tbc, so v&i nhitng chién cong hién hach chéng ngoai xdm, ching ta da
xdy dwng dwoc dit nwéc phat trién hung manh véi téc d twong xing
chwa?

Chung ta phai 1am r6 co s& ly ludn va thuc tién dé€ dit nwdc phat trién
nhanh chdéng, bén vitng va ngoan muc khong kém trong cac cudc chién
tranh vé quéc vi dai. Ching ta cling hiéu rang: D€ ton tai trong thoi chién da
kho, nhwng d€ phat trién nhanh chéng va bén virng trong thoi binh con kho
hon, vi phai tinh to4n khoa hoc, hé théng va phai thing dwgc chinh minh.

Chién tranh va hoa binh 1a hai hoan canh khac nhau, ton tai va phat trién la
hai trang thai khac nhau. Nhin thirc va cach gidi quyét sé khac nhau. Khong
thé 4p dung nhirng giai phap dé ton tai cho phat trién va ngwoec lai. Van hda
ton tai Khac van héa phat trién.

Vi du: Trong Bai todn Cauchy, viéc chitng minh su ton tai nghiém da kho,
nhwng viéc tim hién nghiém dé va nghién ctru cac tinh chit giai tich ctia n6
con kho khan hon.

Chung ta va ca thé gi¢i cling phai khang dinh rang, nhirng thanh twu trong
céng cudc doi méi cia Viét Nam va trong diu tranh chong tham nhiing la
rat to l1on va dang ghi nhan. Ngwoi dan mirng khi thay ca cidi kho va cay
xanh déu vao 10 chay rirng ruwc, khi chung dang phai cho vao 10, va sé mirng
hon nita néu sém dén ngay khong c6 cui cho vao 10. Muc dich quan trong
cudi cung l1a xay dung mot thé ché va xa hoi tot dep, dé khdong con cui cho
vao lo.

Tai liéu tham khdao: Internet, K. Schwab, CAm nang CPS cta B6 4T, TTk
Vinasa, HT Bao, NN Quang, H Kiem, ...



LICH SU 4 cuOC CACH MANG CONG NGHIEP

o> @B L9
W 8 QA Y. @fo

CACH MANO cOno NOHIlP AN &

odNG co oQNo co MAY TINK PHAT TRIE COT CHINK:
061 TRONG oin & 1Y DONO HOA K¥ THUAT 56, cOuo mnoc VAT LY
+ TRI TUE NHAN TAO (A1)
+ INTERNET OF THINGS (1IOT)
+ ROBOL 3D, BIG DATA
lrd Industrial 2rd Industrial 3rd Industrial 4rd Industrial
Revolution Revolution Revolution Revolution
1760-1840 1850-1945 1950-2000 201 1-atual
* =9
Sz, °’F$‘<‘ 3
© ) . =3
Steam power, Assembly line, Computers and Integrated systems
mechanization mass production automation

THE MATHEMATICS OF

INDUSTRY 4.0
X . ! o & 52

automation conection cloud internet big data integrated
computing of things systems



Loi cam on:

T6i xin cdm on GS TSKH Hoang Kiém, GS TSKH H6 Tu Bao da doc ban thao
va cho nhirng y kién c6 gia tri.

La ngwoi ngoai dao Al, tdi dé cé nhirng so suit trong bio cdo nay, mong
dwoc lwong thir va chi gido. Xin cam on!

Ha Noi, 1/4/2021

Tran Van Nhung



