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Toan hoc dé lam gi?
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“Algebra class will be important to you
later in life because there’s going to
be a test six weeks from now.”



Ngudi ta nghi vé toan hoc

Giai hé phuong trinh!
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Bill Gates néi vé toan hoc

Thanh nién My phai coi khoa hoc va todn hoc |a chia kh6a mé ra
co hdi. Néu khéng, chiing ta sé khéng thé canh tranh trong nén
kinh t& toan cau.

— Bill Gates, 2007J

R4t nhiéu nghé nghiép trong tuong lai s& doi hdi nhitng kién thic
co ban vé& khoa hoc, kj ning toan hoc va kinh té.

— Bill Gates, 20161




Toan itng dung trong thuc té

Thudng khéng & dang cdng thic, bai toan cho truéc ma xubt phét
tir nhitng vin dé trong thuc té

» Du béo thdi tiét

» M6 phéng dong chdy clia dong sbng

» Thiét k& may bay/6 t6 tbi uu vé& khi dong hoc
» Diéu khién cac robot /6 t6 ty hanh

» Thiét k& hé théng giao théng cong cdng tbi uu
» Gidi ma DNA

» Han ché tic hai cla xa tri

» Quan ly rdi ro va danh muc dau tu
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Quan ly rdi ro va danh muc dau tu

v

Va toén ting dung thudng b3t dau bing mé hinh héa.



M®6 hinh héa



Mb hinh héa toan hoc la gi?

Mb hinh héa 13 mdt qua trinh st dung todn hoc d& biéu dién, phan
tich, dua ra du dodn hoic cung cép c4i nhin siu sic vé céc hién
tuong trong thuc té.2

2SIAM: What is math modeling?



Thales of Miletus (624 BC - 546 BC)
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Dudng di ngan nhat




Dudng di ngan nhat

Db thi c6 hudng D gdbm c6

» Tap hop V céc dinh.

» Tap hogp cac canh cé hudng A, 13 tap chra cac cap cé thir tu
cha cdc dinh thudc V.

» Canh c6 trong sb khéng 4m. Ham trong s6 c: A — R



Duv béo thai tiét?

®http://weather.ou.edu/~scavallo/classes/metr 5004 /f2013/lectures/
NWP _ LecturesFall2013.pdf
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Du bdo thoi tiét

St dung cac phuong trinh todn hoc dé mé ta trang thai vat Ii cla
khi quyén va du doan vé su bién déi cla né.

Equations of motion (ECWMF model)
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Siéu may tinh s& dugc st dung dé giai hé phuong trinh nay.




én ké hoach san xuat

v

Mot xudng lam bia san xuat ra 2

loai s3dn pham "ale" va bia.

» DE tao ra chiing can c¢é 3 loai
nguyén liéu ngd, hoa bia va mach
nha.

» Tuy nhién ngudn cung cla cac
nguyén liéu nay c6 han.

» Xudng mudn lén ké hoach san

xuat sao cho Igi nhuan cao nhat.
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Lén ké hoach san xuat

ngd (Ibs) hoa bia (0z) mach nha (Ibs) Igi nhuan ($)

c6 s&n 480 160 1190
ale (thung) 5 4 35 13
bia (thling) 15 4 20 23

11
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Lén ké hoach san xuat

ngd (Ibs) hoa bia (0z) mach nha (Ibs) Igi nhuan ($)

c6 san 480 160 1190
ale (thung) 5 4 35 13
bia (thung) 15 4 20 23
ale bia
maﬁigize 13A + 23B Igi nhuén
s.t. 5A + 15B < 480 ngd
4A + 4B < 160 hoa bia
35A + 20B < 1190 mach nha
A >0
B >0



T6i vu héa

Toan néi chung va toan tng dung néi riéng rat réng. Trong bai néi
chuyén nay chiing ta chi dé cap dén linh vuc tbi uu héa.

12



T6i vu héa

Toan néi chung va todn tng dung néi riéng rat réng. Trong bai néi
chuyén nay chiing ta chi dé cap dén linh vuc tbi uu héa.

Vay t6i vu héa la gi?
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T6i wu héa trong tu nhién




Tu nhién "ludn" tdi uu

Du hifu y hay vé tinh, thién nhién téi wu héa. Chuyén déng clia
cac ngdi sao, hanh tinh va cic tia sdng trong vii tru ducc chi phdi
bdi mdt nguyén tic t6i uu héa: nguyén Iy tic dung tdi thiéu. Hinh
dang va chiic ning cla protein dugdc xic dinh bdi cAu hinh ning
luong tbi thiéu clia phan tir. Cic qua béng ding trong thung liing
chd khéng phai trén sudn ddi bdi vi chiing hudng dén trang thai c6
thé ning téi uu.?

“wid.wisc.edu/the-natural-order-and-divine-law-of-optimization/

— M. Ferris and S. Wright, 2015
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wid.wisc.edu/the-natural-order-and-divine-law-of-optimization/

Anh sang - ké tiét kiém thdi gian

o |

Hién tuong phan xa: Theo nguyén ly thdi gian t&i thiéu cia Fermat
ta cé
01 = 6.
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Ong - kién tric su dai tai

PR TR TN IVIITDS
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*https://en.wikipedia.org/wiki/Honeycomb_structure

15


https://en.wikipedia.org/wiki/Honeycomb_structure

Ong - kién tric su dai tai

G TR EDEDIDIVIITD
338332523332
; @24 7

aPad®aPe2aPs Atars:

Chu trdc t6 ong cho phép sir dung it nguyén lidu nhit, nhe nhét,

déng thdi cé ti 18 suc bén vat liéu/trong luong cao.*

*https://en.wikipedia.org/wiki/Honeycomb_structure

15


https://en.wikipedia.org/wiki/Honeycomb_structure

Tai sao bong béng xa phong cé hinh cau?
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Tai sao bong béng xa phong cé hinh cau?

Luc cing s& khién bong béng chuyén dan sang hinh dang c6 chu vi
nhé nhit (dé cling chita mét lugng khéng khi bi giit bén trong) va

dé chinh I3 hinh cAu.
16



Bai toan t6i vu




Bai toan tbi uu

maximize f(x)

subject to x € X.
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Bai toan tbi uu

maximize f(x)

subject to x € X.

> Bién x = (x1,%2,...,Xn)
» Ham muc tiéu f

» Diéu kién x € X (tdp hop nghiém chip nhén duoc X).
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Bai toan tbi uu

maximize f(x)

subject to x € X.

> Bién x = (x1,%2,...,Xn)
» Ham muc tiéu f

» Diéu kién x € X (tdp hop nghiém chip nhén duoc X).

x, f, X cla cac bai toan thuc t& dén tir qua trinh mé hinh

héa.
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Bai toan tdi uu tuyén tinh

max

s.t.

C1X1 + CXx2 + -+ + CpXp

aiix1 + axe + -+ ainxn < by

ap1X1 + axxp + -+ + axpxy < by

am1X1 + amex2 + -+ + amnXn < bm

18



Lén ké hoach san xuat cho nha may bia

@?BX 13A + 23B [gi nhuin
st. BA 4+ 15B < 480 ngd
4A + 4B < 160 hoa bia
35A + 20B < 1190 mach nha
A >0
B >0
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Lén ké hoach san xuat cho nha may bia

20



Lén ké hoach san xuat cho nha may bia

0,32)®

‘. }
(12,28) .

13A + 23B = $1600
N o -
. (26,14)

Beer 13A + 23B = $800

(©,0) Ale (34,00~
Y 13A+23B- $442

21




T6i wu héa trong thuc té

Trong thuc t& bii to4n ti uu cha chiing ta c6 thé cé dén hang
(chuc/trim) triéu bién va diéu kién.

%1 trong 10 thuat todn quan trong nhit clia thé ky 20
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T6i wu héa trong thuc té

Trong thuc t& bii to4n ti uu cha chiing ta c6 thé cé dén hang

(chuc/trim) triéu bién va diéu kién.
Vi vy s& can phai c6 nhiing thu4t toan hitu hiéu.

Vi bai todn tbi uu tuyén tinh dé I3 thut todn don hinh®.

%1 trong 10 thuat todn quan trong nhit clia thé ky 20
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Su’ cai tién cha thuat toan don hinh

Nim 2003, GS. Bob Bixby so sanh téc d6 tinh todn cla cic phién
ban phan mém CPLEX gidi mét bai toan c6 1,584,000 bién va
401,640 diéu kién trén méy tinh P4 2.0GHz
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» CPLEX 1.0 (1988) 29.8 ngdy

23
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Su’ cai tién cha thuat toan don hinh

Nim 2003, GS. Bob Bixby so sanh téc d6 tinh todn cla cic phién
ban phan mém CPLEX gidi mét bai toan c6 1,584,000 bién va
401,640 diéu kién trén méy tinh P4 2.0GHz

» CPLEX 1.0 (1988) 29.8 ngay

» CPLEX 5.0 (1997) 1.5 gis

» CPLEX 8.0 (2002) 86.7 giay

» CPLEX 2003 59.1 gidy

Tang tdc 43500x
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Su' cai tién chia thuat toan don hinh: 1988-2002

» Ting tbc chia thuat toan (trung binh) 3300x
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Su cai tién cta thuat toan don hinh: 1988-2002

» Ting tbc chia thuat toan (trung binh) 3300x
» Ting tbc clia may tinh 1600x
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Su cai tién cta thuat toan don hinh: 1988-2002

» Ting tbc chia thuat toan (trung binh) 3300x
» Ting tbc clia may tinh 1600x
» Két hop 5,280,000x
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Su cai tién cta thuat toan don hinh: 1988-2002

» Ting tbc chia thuat toan (trung binh) 3300x
» Ting tbc clia may tinh 1600x
» Két hop 5,280,000x

Diéu d6 c6 nghia I3 vao nim 1988 (st dung phan mém va may tinh
n3m 1988) cin 2 thang dé giai thi d&n nam 2002 chi cin 1 giay.

24



MGt vai itng dung cua toan hoc




Ung dung chia toan hoc®
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https://mathigon.org/applications

Ung dung chia todn hoc®

-
. Tectonic Plate Motion

®https://mathigon.org/applications



https://mathigon.org/applications

Automatic guided vehicle (AGV)’

"https:/ /www.youtube.com /watch?v=zm _rlLyelQo

26


https://www.youtube.com/watch?v=zm_rlLyelQo

Amazon robot?®

8https://www.youtube.com /watch?v=3eQAFVetNGl|
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https://www.youtube.com/watch?v=3eQAFVetNGI

Mbén hoc tbi uu héa




Mb6n hoc t6i héa

Trang chi: http://seminar.optima.vn/opt

» Thoéng tin mén hoc
> Slides bai giang
» Bai tap

Cac dau diém: Bai tap (BT), thi giita ki (GK), thuyét trinh (TT),
thi cudi ki (HK)
Diém thanh phan

» Thudng xuyén (20%)= 0.9xdiém BT+0.3xdiém TT
» Giita ki (20%) = 0.9xdiém GK+0.3xdiém TT
> Cubi ki (60%) = diém HK

28


http://seminar.optima.vn/opt

Quy dinh

N6i khdng véi chép bai. Khong trung thuc sé bi phat nang!

Chi can 1 13n vi pham s& bj 0 diém thanh phin tuong ing, bt ké
ngudi chép hay cho chép.

2 nhém gibng nhau (du nhiéu) di khéng trao d8i nhung cling chép

tir 1 ngudn ciing bi coi | vi pham.

29



Tai liéu tham khao

Download sach: http://libgen.is/
Tai liéu tham khao
> D. Bertsimas, J. N. Tsitsiklis, and J. Tsitsiklis (1997), Introduction
to Linear Optimization, Athena Scientific.
> J. Nocedal and S. J. Wright (1999), Numerical Optimization,
Springer-Verlag.

> S. Boyd and L. Vandenberghe (2004), Convex Optimization,
Cambridge University Press, (link download
https://web.stanford.edu/ boyd/cvxbook/)

Tai liéu tham khao thém
» Nguydn Ngoc Thing, Nguyén Dinh Héa (2005), Quy hoach tuyén
tinh, NXB DHQGHN.

» Nguyén Thi Bach Kim (2008), Gi4o trinh cac phuong phéap téi uu:
ly thuyét va thuat toan, NXB DHBKHN. 30
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