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MOT SO PE XUAT TRONG BIEN SOAN HQC PHAN GIAI TiCH 1

On Ngii Minh

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT

Gidi tich 1 hay Phép tinh gidi tich ham
mot bién s6 thuc 13 hoc phﬁn bét budc trong
khung chuong trinh cia tat ca cac nganh
trong Truong Pai hoc Ky thuat Cong
nghiép, va ciing 1a hoc phan bat budc ddi
véi tat ca cac nganh thudc nhom nganh k¥
thuét trong cac truong dai hoc trong nudc
cling nhu ngoai nudc.

Thong qua viéc bién soan bai gidng tir cac
tai liéu tiéng Anh, ma co ban 13 dua vao cudn
Single Variable Calculus 7" editions! cla
James Stewart, chung t61 dua ra mét s6 nhan
xét cung mot s6 dé xuit khi bién soan bai
giang nham nang cao chat luong giang day
hoc phan nay.
Tiur khéa
tich phan, chudi Fuarier.
NOI DUNG

1.1 Thuc trang

G161 han, su lién tuc, dao ham,

O Viét Nam, ngoai cudn giao trinh da dugc
Bo GD&DT phé duyétl®], hau hét cac trudng
dai hoc déu tu bién soan riéng cho minh mot
cudn gido trinh khac, va Truong Pai hoc K
thuat Cong nghiép ciing khong 1a ngoai 184,

Chiu nhiéu anh huéng cua nhitng cudn
giao trinh dugc in tai Nha xuét ban Giao duc,
tuy khong giéng nhau hoan toan, nhung cau
trac vé chuong muc ciia cac giao trinh nay noi
chung 13 gibng nhau. V& co ban gdm céc
chuong nhu sau:

1. S6 thuc va ham mét bién s thuc

2. Gi6i han va su lién tuc cia ham mot bién
3. Bao ham va vi phan

4. Tich phan bat dinh

5. Tich phan xac dinh va ing dung

6. Chudi

Hién nay, nhiéu truong dai hoc trén thé
gidi st dung cubn sach "Single Variable
Calculus 7" editions" cua tac gia James
Stewart, ¢ cdu triic cac chuong nhu sau:

1. Functions and Models
Limits and Derivatives
Differentiation Rules
Applications of Differentiation
Integrals
Applications of Integration
Techniques of Integration

Further Applications of Integration

© 0Nk W

. Difterential Equations

10. Parametric Equations and Polar Coordinates

11. Infinite Sequences and Series

Chung ta khong ban vé s6 chuong, ma ban
vé cdu trac cuia chung. Chwong dau tién,
Functions and Models, tac gia da dé cap dén
bon cach biéu thi ham s6 1a

o verbally (by a description in words)

o numerically (by a table of values)

o visually (by a graph)

o algebraically (by an explicit formula)

Tac gia chi ra ring ca bon cach biéu dién
ham s6 d6 déu c6 ing dung thuc té, trong khi
d6 céc sach cua ta chi chii trong dén cach thir
tu la "algebraically".

Trong chuong 2, Limits and Derivatives,
noi dung khong co gi khac biét lim so véi
sach cua ta, ngoai trur viéc lam rd hon y nghia
ctia dao ham va c6 mot dd an danh cho sinh
vién. Theo do, sinh vién can phai tim doc bdn
tai liéu tham khao dugc chi ra dé tir do viét
mot bai luan so sanh hai cach tim tiép tuyén
cua Pierre Fermat (1601-1665) véi Isaac
Barrow (1630 —1677). Pay la hai nha toan
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hoc c6 anh huong 16n va truc tiép dén Isaac
Newton (1642 — 1727) trong viéc 6ng khdi
xuong cac khai niém gioi han va dao ham (1660).

Trong chuong 3, Differentiation Rules, sinh
vién phai thyc hién ba dd an, mot do an ung
dung va hai d0 4n tai phong thi nghiém. Vi d6
an ung dung, sinh vién phai tinh toan va vé ra
quy dao ha canh cta mot chiéc may bay véi
nhiing rang budc cho trude.

Trong chuong 4, Applications of
Differentiation, sinh vién phai hoan thanh hai
dd an g dung. Mot d6 an 1a s dung nhiing
y tuong cua Descartes va Newton dé giai
thich cac hinh dang, vi tri va mau sdc clia cau
vong. D an kia 14 bai toan kinh té, lién quan
dén hinh dang cai lon khi ching duoc xép vao
trong mot cai thung dang khdi hop chit nhat.

Ngoai ra, chuong nay con trinh bay
phuong phap Newton dé tim nghiém xap xi cia
phuong trinh f(x) = 0. O Viét Nam thi phan
nay dugc trinh bay trong hoc phan Phuong phap
tinh hodc hoc phan Toan tmg dung.

T chuong 5 dén chwong 8 (Integrals,
Applications of Integration, Techniques of
Integration,  Further  Applications  of
Integration) trinh bay cac van dé lién quan
dén tich phan bat dinh va tich phan xac dinh
cung véi cac tmg dung cua tich phan. Cau
trac ciing nhu ndi dung ¢ nhiéu diém khac
biét so vdi sach cua chung ta.

Chuong 5, Integrals, bao gdm cac muyc:

5.1 Areas and Distances

5.2 The Definite Integral

5.3 The Fundamental Theorem of Calculus

5.4 Indefinite Integrals and the Net

Change Theorem

5.5 The Substitution Rule

Tich phan xac dinh dugc trinh bay trudc
tich phan bat dinh, trong khi sach cua ta thi

nguogc lai. Dung bai toan tinh dién tich hinh

phang dé dwa ra khai niém tich phan xac dinh
la cach lam truyén théng. Tuy nhién, diém
khac ¢ day la cac diém chia x;, cach déu va
diém x;, khong can chon ngiu nhién ma c6
thé trung voi hodc mit trai x,_;, hodc mit
phai x;,, hodc trung diém % (xg_1 + xi). Viée
dinh nghia nhu thé vira dam bao tinh dung
dén cua ly thuyét, vira dé thuc hanh tinh tich
phan ctia mot s6 ham co ban:

J; FGdx = lim S, £ ()Ax

Viéc dua ra phuong phap Trung diém
(Midpoint) dé tinh gan dang tich phan xéac
dinh tai thoi diém nay 1 hoan toan phu hop
v6i chuong trinh thudc nhém nganh k¥ thuat.
Phuong phap nay c6 vu diém 1a dé thuc hién
trén may tinh vi tinh 18p trinh duoc
(programmable).

Dé tinh dung tich phan x4c dinh bang dinh
nghia n6i chung 1a rat khé. Vi vay chiing ta can
mot cong cu khac hi€u qua hon, d6 1a sir dung
Dinh Iy co ban cua giai tich:

[} F'(x)dx = F(b) - F(a)

Vi vy, tich phan bat dinh can dugc dua ra
tai thoi diém nay kém theo bang cac nguyén
ham ciia cac ham so cip co ban. Viéc kiém
ching cac cong thirc do rat don gian nho
phép tinh dao ham.

Nhin chung [ f(x)dx khéng thudc mot
trong cac dang di biét cua bang, ma can phai
qua mot hodc nhiéu 1an ddi bién. Vi vay
phuong phap dbi bién dugc dé cap ¢ day.

Chuong 6, Applications of Integration,
trinh bay bbn bai toan ¢ thé s dung tich
phan xac dinh 1 dién tich hinh phang duoc
gidi han boi cac duong cong (4Areas Between
Curves), thé tich cta ong hinh try (Volumes
by Cylindrical Shells), cong (Work) va gia tri
trung binh cta ham sb (Average Value of a

Function).
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Céac ing dung cua tich phan xac dinh con
duoc trinh bay trong chuong 8, "Further
Applications of Integration", bao gdm bai
toan tinh d6 dai cung phang (4drc Length),
dién tich mét tron xoay (Area of a Surface of
Revolution), cac ing dung trong vat ly va ky
thuat  (Applications to  Physics and
Engineering), ing dung trong kinh té va sinh
hoc (dApplications to Economics and
Biology), va cé trong xac suit (Probability).

Chuong 7, Techniques of Integration,
trinh bay cac k¥ thuat tinh tich phan, bao gom
phuong phap tich phan ting phan
(Integration by Parts), tich phan cac biéu
thirc luwong giac (Trigonometric Integrals),
cac phép d6i bién luong giac (Trigonometric
Substitution), tich phan cac phan thirc hitu ty
(Integration of Rational Functions by Partial
Fractions), chién lugc tinh tich phan
(Strategy for Integration).

bic biét, trong chuong nay con trinh bay
phuong phép Simson dé tich gan dung tich
phan xéc dinh. O truong ta, phuong phap nay
da duoc trinh bay trong hoc phan Todn iimg
dung (Toéan 4), nhung nay da bi bo di khong 1o
1y do, trong khi do, tat ca cac treong dai hoc
thudc khéi ki thuat déu giang day phan nay.

Tich phan suy rong (Improper Integrals)
dugc trinh bay vao cudi chuong nay.

Chuong 9, Differential Equations, trinh
bay vé phuong trinh vi phan cdp mot. O ta,
phan nay 1a mot phan ciia chuong cudi hoc
phan Giai tich 2 (Phép todn gidi tich ham
nhiéu bién s6). Trong chuong nay tac gia di
chi ra mot sb van dé trong thuc té c6 thé duge
mo hinh hoéa bang mot hodc hai phuong trinh
vi phan cdp mot, d6 1a bai toan vé su ting
truong dan so, bai toan vé sy dan hdi cua 10
x0, bai toan vé dong dién trong mach vi phan.

Va nhu mot sy tat yéu, c6 ca phuwong phap

Euler tim nghiém cta phuong trinh vi phan
cap mot bang phuong phap sd.

Theo t6i, khong nhat thiét c6 chuong nay
trong hoc phan nay vi n6 lién quan dén ham
nhiéu bién sd, mic du tac gia da rat khon khéo
trong cach trinh bay dé tranh dé cap dén né.

Chuong 10, Parametric Equations and
Polar Coordinates, trinh bay vé phuong trinh
tham s va toa do cuc cung vdi cac bai toan vé
tinh dién tich hinh phang va tinh d6 dai dudng
cong phang. Theo i, ching ta c6 thé van giir
cach trinh bay truyén thdng, tic 14 nam trong
Chuong 3, phan khao sat ham sb.

Chuong 11, Infinite Sequences and Series,
tac gia trinh bay ddy sd va chudi. Kién thirc
khong c6 gi ddc biét va khong ¢ phan chudi
Fuarier, nhung lai c6 chudi Taylor va chudi
Maclaurin, phan nay chiing ta trinh bay trong
Chuong 3 phan timg dung ctia dao ham cap cao.

1.2 Dé xudt

So sanh cAu trac va ndi dung cac tai liéu
tham khao, tic gia xin d& xudt mot s6 diém
sau khi bién soan tai liéu hoc phén Giai tich.

Chuong 1 1a Ham mét bién so thuc. Céc
muc giong nhu cac tai liéu [3] hodc [4], nhung
b6 sung thém muc Cdc cdch cho ham sé (tham
khao muc 7.1 Four Ways to Represent a
Function) va muc Sit dung mday tinh dé vé do
thi ham s6 (tham khao muc 1.4 Graphing
Calculators and Computers).

Chuong 2 1a Gioi han va sy lién tuc. Cac
muc giéng nhu cac tai liéu [3] hodc [4], tham
khao kién thic cua chuong Limits and
Derivatives trong tai liéu [1].

’Chuorng 3 1a Pao ham va vi phan. Cac muc
giQng nhu~céc tai licu [3] Iloéc [4] nhung bo di
phan Chuyéi Taylor va chuoi Maclaurrin. Tham
khao kién thic cua chuong Limits and
Derivatives, chuong Differentiation Rules,

chuong Applications of Differentiation trong tai
liéu [1]. Phan khéo sat ham s6 nén tham khao
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chuong 10 Parametric Equations and Polar
Coordinates cua tai liéu [1].

Chuong 4 1a Tich phédn. Cac muc gidng
nhu chuong 5 Integrals cua tai ligu [1].

Chuong 5 13 Ung dung ciia tich phdn xdc
dinh. Bao gébm cac muc cia chuong 6
Applications of Integration va chuong 8
Further Applications of Integration trong tai
liéu [1], nhung bd sung thém truong hop cac
duong cong dugc cho boi phuong trinh tham
s6 hodc cho trong toa dg cuc.

Chuong 6 1a Ky thudt tinh tich phan. Cac
muc giébng nhu chuong 7 "Techniques of
Integration" cua tai liéu [1].

Chuong 7 1a Chudi. Cac myc gidong nhu tai
li€u [4], tham khao ndi dung ctia chuong 11
Infinite Sequences and Series trong tai li€u [1].

Chuong 8 1a Mét sé bai todn gidi bang
phirong phdp sé. Chuong ndy rat quan trong
d6i v6i nhom nganh k¥ thuat, dic biét 1a cac
muyc sau:

1. Tim nghiém x4p xi ctia phuong trinh

f@ =0

2. Tinh gan ding dao ham

3. Tinh gan dung tich phan

4. Giai gan dang phuong trinh vi phan

Tai liéu [2] s€ 1a tai liéu tham khao chinh,
ngoai ra can tham khao thém cac muc "4.8
Newtons  Method", "7.7 Approximate
Integration" va "9.2 Direction Fields and
Euler’s Method".

KET LUAN

Qua so sanh cac tai lidu trén, chiing ta thiy
rang vé mit kién thirc thi c6 thé xem 1a nhu
nhau, nhung khac nhau & cu tric cac chuong
muc. Tai liéu tiéng Viét cua ta rat nghéo vi du
thuc té, trong khi tai liéu tiéng Anh rét coi
trong va phong phii. Mdi chuong déu c6 cac
project nhu 1a cac bai tap 16n. Mot diém nita
1a trong tai lidu tiéng Anh, c6 thé cic rang
budc trong cic phat bicu co thé duoc xem
nhe, thdm chi bé qua. Nhung c6 mot diéu can
hoc tép & ho, do6 1a viéc st dung may tinh va
cong ngh¢ thong tin trong viéc trinh bay ciing
nhu trong cac tinh toan. Dé nang cao chat
lugng giang day va phu hop véi chuong trinh
nhom nganh ky thuat, chung ta nén tham
khao tai liéu tiéng Anh trong khi bién soan
bai giang hay gido trinh.

TAI LIEU THAM KHAO

[1] James Stewart, Single variable calculus
Early Transcendentals 7™ edition, 2010.

[2] Laurene V. Applied numerical analysis
using MATLAB, Fausett Univesity of
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H6 Quynh, Todn hoc cao cap, Tdp 2 —
Phép tinh Gidi tich mét bién s6, NXB Gido
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gidi tich mgt bién s6, nxb KH&KT, 2010.

SOME SUGGESTIONS FOR COMPILAING MODULE CALCULUS 1

On Ngu Minh

Department of Mathematics, Faculty of General Sciences, Thai Nguyen University of Technology
SUMMARY
Calculus 1 or Single Variable Calculus is a compulsory subject in the curriculum of all
disciplines at Thai Nguyen University of Technology, and also the compulsory subject in
technology curricula at universities in Vietnam and all over the world.
Through compilating lectures based on English documents, especially based on the book Single

Variable Calculus 7th editions [1] of James Stewart, in this paper we give some comments and

some suggestions for preparing Calculus I lectures to enhance the quality of teaching this module.

Keywords

Limits, continuity, Derivatives, integrals, Fuarier series.
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THAM LUAN HQI THAO CAP TRUONG, NAM 2015
“VAN DUNG PHUONG PHAP NEO KIEN THUC
BANG CAU PO TRONG GIANG DAY”

TS.Dinh Canh Nhac

(Khoa Khoa hoc co ban - Truong Dai hoc Ky thudt Cong nghiép Thdi Nguyén)

TOM TAT

Day tdt, hidu qua cao la udc mo cla tat ca
nhitng nguoi lam thay gido. Mudn day t6t thi
ngudi thay khong chi c6 kién thirc sau rong
va 1ong yéu nghé ma con phai cé nhiing
phuong phap phu hop véi mén hoc va tung
bai hoc. Két hop nhuan nhuyén giira phuong
phap day truyén théng va hién dai 1a cach t6t
nhit dé phuong phép day hoc phat huy hiéu
qua. Xin tran trong gidi thiéu phuong phap
day hoc “Neo kién thirc bang cdu dé trong
giang day™

Tir khéa : Neo kién thirc.

GIOI THIEU

C6 mdt thuc té 13 hién nay, hang nghin
gi4o vién, giang vién ¢ khap moi mién dat
nudc qua nhiéu nim hanh nghé da cam thay
mudn d6i méi phuong phap giang day, sao
cho ca nguoi day va ngudi hoc déu dat duoc
hiéu qua cao hon va hanh phuc hon trong viéc
day va hoc. Con gi hanh phuc hon khi nguoi
day dugc don nhan su han hoan, mén phuc tir
nguoi hoc, nguoc lai niém vui va st hép dan
tr nguoi hoc nay sang ngudi hoc khac khi ho
dugc hoc mot nguoi thay vi dai. Cai gi lam
nén nguoi thay vi dai ay? Phai ching, bén
canh dao duc nguoi thﬁy dat dén chuin muc,
thanh khiét, luong kién thuc sau rong thi
phuong phap su pham 1a chia khoa cua thay
giao vi dai ?“Phuwong phdp giang day duwoc
xem xét voi tinh cach la mot khoa hoc. Po la
khoa hoc sw pham, khoa hoc vé gidng day
truyén dat kién thirc cho doi twong nguoi

hoc” 1]

Do d6, bén canh cac phuong phap day
hoc truyén thong thi ngudi day can ap dung
¢6 hiéu qua nhat cac phuong phap giang day
tich cuc, néu khong ap dung cac phuong phap
nay thi chic chin hiéu qua giang day s&
khong cao. D6 1a cac phuong phap tia chop
(phong van nhanh), phuwong phap “hdi
chuyén gia”, phuong phap “hoi dap” (ndi
chuyén vdi nhau dé hoc), phuwong phap “néu
¥ kién ghi lén bang”, phuong phap “lam viéc
nhém”, phuong phép “bé cd” (nguoi day va
mot sd ngudi hoc tham gia trao ddi thao luan)
phan con lai cia 16p hoc qua vong ngoai,
phuong phap “neo kién thirc”.

M&i phuong phap déu c6 uu diém noi bat
va nén van dung sang tao vao tung moén hoc,
ting bai hoc cu thé, trong 40, “neo kién thirc
bang cau héi” 1a mot phuong phap cé hiéu
qua, kha quan.

Phuong phap nay dugc st dung dé chét
lai kién thire cho nguoi hoc sau khi hoc xong
mot bai, mgt chuong, mdt moén hoc hay toan
bo khoa hoc. “Neo kién thirc bang ciu do”
dugc tién hanh nhu mot tro choi, co théng
bai, thudng phat, kha kich tinh nén tao dugc
nhiéu himg tht cho ngudi hoc. Viée dp dung
phuong phap nay sé& khién khong khi 16p hoc
tré' nén s6i dong va giap budi hoc dat duge
két qua cao.

Sau day, xin gidi thidu v6i cac dong
nghiép “phwong phdp neo kién thirc bing
ciu do”:

Cac budce thuce hién

1. Chuan bi cau hoi
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2. Phé bién luat choi
3. Chia d6i choi
4. Hoi va tra loi
5. Tong két
Cich thirc tién hanh
1. Chudn bi céu héi:
Lua tron mét hé théng cau hoi mang tinh
chat cau d6 (co dap an kém theo):
e Cau hoi can bam sat ndi dung bai giang;
e Cau hoi phai ngan gon, dé hiéu;
e Phu hop véi dbi twong nguoi hoc.
2. Phé bién ludt choi:
o Cu mdt nguoi hoc lam trong tai ghi diém;
o Khi gido vién doc dut cau hoi thi nguoi
choi méi dugc tra 101;
e Ca hai doi tra 15i cau hoi bang cach ho
ddng thanh: (Puing — Sai);
e Doi nao tra 1oi diing nhat va sém nhat
s& duoc ghi diém;
e Quy dinh hinh thtc thudng, phat ddi
v6i doi thang va doi thua (khong bét budc).
3. Chia doi choi:
Thuong chia 16p hoc thanh hai doi bang nhau.
Néu 16p dong ciing chi chia t6i da khong
qué ba d6i (nhidu hon s& rat kho trong viéc
kiém soat vi tro choi quy dinh nhéan biét két
qua bang am thanh).
4. Hoi va tra loi:
o Gio vién doc ting cau hoi; Hai doi tra 1o1;

e GGido vién néu dap an va tinh di€m,;

5. Tong két:

e Nhan xét danh gia cac doi choi;

e Cing ¢6 lai kién thuc;

e Khen thudéng doi théng cuoc;

Mot s6 goi ¥:

e Cau hoi khong nén qua dé hoac qua kho;

e Cau hoi chi c6 mot cach tra 10i: Bung

hay sai;

e Dap an duogc chuén bj trude

e Gido vién c6 thé giai thich thém vé dap
an néu thay can thiét

e Tranh dé s6 diém cua hai doi qua chénh
1&ch (doi it diém qua s€ chan nan va khong nhiét
tinh choi nita, gay tim 1y cay cu, bat binh)

Dung dit van dé thuong, phat, hiy t6
chtrc cude choi that vui, sao cho ca 16p déu
cam thy thoai mai. Poi chién thiang thiy
duoc su nd luc ctia minh da mang lai Kkét qua
tt, con doi chua danh duge chién tha"lng cam
thdy can phai c6 ging hon nira. Hiy khuyén
khich ddi thing cudc dé chung vui cing ca
16p. Muc tiéu cudi cung 1a moi thanh vién cia
ca 16p déu hiéu va nhé ndi dung bai hoc.

Tam 1y thi dua danh phan thing 1a dic
diém riéng ctia phuong phap nay. Sirc hip
dan va 16i cudn ctia tro choi s& kich thich tdi
da suy nghi ctia ngudi hoc, lam cho ho nhé
bai 1au hon, kién thiac duoc neo chdt trong
ndo bo nhiéu hon.

Dudi ddy xin gidi thiéu hé thong cac cau
hoi trong mon “Nhitng nguyén Iy co ban cua
chu nghia Mdc Lé-nin” van dung “phuong
phdp neo kién thirc”.

1. Xdc dinh cdu diing nhit:

a) San xudt vat chat 14 hoat dong thuc tién.

b) San xuét vat chat 1a hoat dong tinh than

c) San xuit vat chat vira 13 hoat dong vat
chét vira 13 hoat dong tinh than.

d) San xudt vat chit khong thudc hoat dong
thuc tién cling khong thudc hoat dong tinh than.

2.

a) Trong qua trinh san xuét vat chét con
ngudi khong chi cai tao thé gidi tu nhién va
xa hoi ma con cai tao chinh ban than minh.

b) Trong qué trinh san xuat vat chat con
ngudi khong chi cai tao thé gidi ty nhién

¢) Trong qua trinh san xuat vat chat con

ngudi khong chi cai tao thé gidi xa hoi.
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d) Trong qua trinh san xuét vat chit con
nguoi cai tao chinh ban than minh.

3.

a) QHSX 1a nhiing quan h¢ co ban gitra nguoi
vOi nguoi trong qua trinh san xuat vat chat.

b) QHSX Ia nhiing quan hé¢ co ban giita
nguoi voi ngudi trong qua trinh san xudt xa hoi.

¢) QHSX Ia nhiing quan h¢ co ban gitra
ngudi véi ngudi trong qua trinh san xuét ra
chinh sirc san xuat.

4.

a) Trong LLSX thi nguoi lao dong 1a yéu
t6 quan trong nhét.

b) Trong LLSX cong cu lao dong 1a yéu
t6 quan trong nhét

¢) Trong LLSX thi d6i twong lao dong 1a
yéu t6 quan trong nhat

d) Trong LLSX cac yéu t6 nhu nguoi lao
dong, cong cu lao dong, ddi tugng lao dong
déu quan trong ngang nhau.

5.

a) Pic trung clia co so ha tang ciia mot xa
hoi 1a do QHSX théng tri quy dinh.

b) Dac trung cua co sé hé¢ t?mg cia mot xa
héi 1a do QHSX tan du quy dinh.

¢) Pic trung cta co s ha ting ciia mot xa
hoi 1a do QHSX mam méng (twong lai) quy
dinh.

d) béc trung ctia co sé ha tﬁng cua mot xa hoi
14 so QHSX thdng tri va QHSX tan du quy dinh.

6.

a) Trong kién tric thuong ting thi Pang
phai c6 vai tro dic biét quan trong nhat.

b) Trong kién trac thuong ting thi Nha
nude 6 vai tro ddc biét quan trong nhét.

¢) Trong kién triic thugng tang thi cac
quan diém chinh tri, phap luat, v.v... co6 vai
tro dic biét, quan trong van dé chir “nhat”.

d) Trong kién triic thuong tang thi co quan
tu phap c6 vai tro dic biét, quan trong nht.

7.

a) Y thirc xa hoi 1a doi séng tinh than cia
xa hoi phan anh tdn tai x3 hoi.

b) Y thirc xd hoi 1a mat tinh than cua doi
séng x4 hoi phan anh ton tai x hoi.

¢) Y thiic xa hoi 1a toan b doi sdng tinh
than cta xa hoi phéan anh tOn tai x4 hoi.

d) Y thirc xa hoi 1a doi séng xa hoi phan
anh ton tai xa hoi.

8.

a) Y thtrc x4 hoi c6 thé tac dong trd lai ton
tai xa hoi thong qua hoat dong thuc tién cua
con nguoi.

b) Y thirc xa hoi co thé tac dong trod lai ton
tai xa hoi thong qua nha nudc.

c) Y thirc xa hoi co thé tac dong trd lai ton
tai xa hoi thong qua cac doan thé x3 hoi.

d) Ty than v thirc xa hoi c6 thé tac dong
tro lai x4 hoi théng qua cac doan thé xa hoi.

9.

a) Cac hinh thai kinh té xa hoi van dong
phat trién khong chiu sy tac dong cua cac quy
luat khach quan.

b) Cac hinh thai kinh té - xa hoi van dong
phat trién do sy tac dong cua cac quy luat
khach quan.

¢) Cac hinh thai kinh té - xa hoi van dong
phat trién do su tac dong ctia con ngudi.

d) Céc hinh thai kinh té - xa hoi van dong phat
trién do su tac dong cta cac quy luét tu nhién.

10.

a) Nguon gbc su xa ctia sy van dong, phat
trién ctia xa hoi 1a & sy phat trién cua QHSX.

b) Ngudn gbc sdu xa cua sy van dong,
phat trién ctia xa hoi 1a & sy phat trién cua co
so ha tang.

c) Nguén géc sdu xa cua su van dong,
phat trién cua xa hoi 1a & su phat trién cua

kién trac thuong tang.
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d) Ngudn gdc sdu xa ciia sy van dong, phat
trién ctia xa hoi 1a ¢ sy phat trién coa LLSX.

11.

a) Giai cap 1a nhitng tap doan nguoi khac
nhau vé dia vi xi hoi nhét dinh.

b) Giai cap la nhiing tap doan ngudi khac
nhau veé dia vi trong mot hé théng san xut xa
hoi nhét dinh.

¢) Giai cp la nhiing tap doan nguoi khac
nhau vé huyét thong trong mot xa hoi nhat dinh.

d) Giai c4p 1a nhiing tap doan nguoi khac
nhau vé s& thich trong mot xa hoi nhét dinh.

12.

a) Diu tranh giai cap 1a mot trong nhiing
dong lyc phat trién cua xa hoi.

b) Pau tranh giai cap 1a mot trong nhiing
dong luc phat trién cta xa hoi c6 giai cap.

¢) Diu tranh giai cap 1a mot trong nhiing
dong luc phat trién ctia xa hoi co cac giai cép
khac nhau.

d) Pau tranh giai cip 1a mot trong nhiing
dong luc phat trién cua xd hoi co ddi khang
giai cap.

13.

a) Cach mang v san 1a mot kiéu cach mang
x4 hdi hon han vé chét so véi tit ca cic cude
cach mang trude day vi nd x6a bo moi hinh thirc
nguodi nd dich nguoi, ngudi ap bic nguoi.

b) Cach mang vo san la mot kiéu cach
mang xa hoi hon hén vé cht so véi tit ca cac
cudc cach mang trude day vi né x6a bo moi
hinh thirc nha nudc.

c) Cach mang vo san la mot kiéu cach
mang xa hoi hon hén vé cht so véi tit ca cac
cudc cach mang trude day vi né x6a bo moi
hinh thirc tu hiru.

d) Cach mang vo san la mot kiéu cach
mang xa hoi hon hén vé chit so véi tit ca cac
cudc mang trude diy vi n6 thay doi hinh thirc
ngudi ap blrc nguoi.

14.

a) Trong tinh hién thuc ctia nd, ban chit
con ngudi 1a tong cac quan hé xa hoi.

b) Trong tinh hién thyc ciia no, ban chét
con nguoi 1a nhitng quan h¢ xa hai.

c¢) Trong tinh hién thuc ctia nd, ban chit
con nguoi 1a tong hoa nhitng quan hé xa hoi.

d) Trong tinh hién thuc cua no, ban chat
con ngudi 1a tat ca nhitng quan hé xa hoi.

15.

a) Quan ching nhan dan bao gom tit ca
nhitng nguoi lao dong.

b) Quan chung nhan dan bao gom tat ca
nhing lyc lugng giai cap, nhiing tap doan
ngudi, nhitng ¢4 nhan thuc day sy phat trién
ctia xd hoi, trong d6 chi yéu 1a quan ching
lao dong.

¢) Quan chung nhan dan bao gom tit ca
nhimg luc lugng giai cdp, nhitng tap doan
nguoi, nhitng ca nhan khong phai nguoi lanh
dao.

d) Quan ching nhan dan bao gém cong

nhan, nong dan, tri thirc.

DAP AN

l-al| 2-a|3-a|4-a| 5-a|6-b|7Db |[8a

9-b|10-d|11-b|12-d|13-a|14-c|15-b

KET LUAN

Gi4o duyc 12 van dé nan giai. Viéc thay doi
phuong phap giang day luén 1a van dé tranh
ci. Tuy nhién muc dich cudi cling ctia nhiing
cudc tranh cai do la tao nén nhiing lan song
cai cach hiru hiéu.

Chung ta can c6 cach day cho sinh vién
hoan toan mai, khong chi 1a hoc kién thirc va
su kién. Nhiing cai d6 duong nhién van can
thiét, nhung ngay nay dé biét duoc nhing
diéu d6 khong khé khin gi. T6i mong mudn,

trong nhimng bai giang cu thé, cic ban nén ap
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dung phuong phap “Neo kién thirc bang cdu
d6”, gbp phan ting cuong hiéu qua va chat
lugng bai giang. “Pé lam cho twong lai tro
thanh hién thyc, chung ta phdi ty tin va tin
twong vao gid tri cia chinh minh. P6 la diéu
cac trwong hoc phdi truyén day cho nguoi

hoc” 2]

TAI LIEU THAM KHAO

[1] Phung Vin Bo (chu bién) 2001, Mot s6
van dé vé phuong phap giang day va nghién
ctru triét hoc, nxb Gido duc, Ha Noi, tr 5.

[2] Charles Handy, 2003, Tap chi Tia sang,

sO 9.

MOT SO BAI TOAN VE TINH TONG CUA CHUOI SO

Pham Thi Thu Hcfng

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT

Pé nghién cieu sy hoi tu cia mot chubi
6 thi mét trong nhitng phwong phdp co ban
la ta phdi tinh xem gidi han cia tong riéng
thir n cé ton tai hitu han hay khéng, néu ton
tai thi chudi sé dé sé hoi tu va cé t(fng chinh
bang gid tri gi6i han d6. Tuy nhién viéc tinh
tong ciia mot chudi sé6 khéng phdi la don
gidn. Trong bai bdo nay tac gia dé cdp t6i mét
s6 phwong phdp, kj nang dé tinh tong ciia
mot chudi sé bdng dinh nghia.

Ti khéa Chudi s6, tong riéng, tong

chudi, gioi han ,déng nhdt thirc.
NOI DUNG

Theo dinh nghia cta chudi sb ta da biét

o0
dé xac dinh 1 chuoi so ZU” hoi tu va cé

n=1
tong 1a S thi phai ton tai gidi han cia tong

riéng thtn limS, =S.

P
Bai toan tinh tong cta chudi s6 bang

dinh nghia ta c6 thé chia thanh mét sd cac

dang sau:

1. Tim s6 hang tong quat va tinh tong ciia chudi

néu biét truéc diy tong riéng ciia chiing

Phwong phap:

+ X4c dinh s6 hang tong quat U, =S, — S, |

+ Téng ctia chudi S =1im S,

n—>0

Bai toan 1: Tim s6 hang tong quat va tinh
tong cua chudi sd biét diy tong riéng 1a

{Sn}’Sn: z

n+l
Giai: S6 hang tong quat ctia chudi 1a

n n-1_ 1
n+l  n n(n+1)

Un :Sn _Sn—l =

=1

Tong ctia chudila S =1im S, =lim
n—»o0 n—o 4+ |

Bai toan 2: Tim s6 hang tong quat va tinh

tong cta chudi sd biét diy tong riéng 1a

5.3l 3+0 (35

Giai: S6 hang tong quat cia chudi la

Un :Sn _Snfl :l|:l+(_1)n (l_Lj:|
212 n n+l

330 (5
1

:(_1)" 2

n

Tong cua chudi 1a

. .11 W11 |
S=1limS, =lim— —+(—1) - ||==
noxo D) ) n n+l 4
2. Tinh tong ciia chudi bang cach phan tich
s6 hang tong quat ciia chudi
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Phirong phdp: Dé tinh tong cta chudi s bang
dinh nghia ta c6 thé phan tich sd hang tong
quat cta chudi thanh cac s hang tong quat
ctia 1 cip sd nhan, cép sb cong, hodc phan
tich thanh cac s6 hang dé khi tinh tong riéng
thtr n céc sb hang c6 thé triét tiéu lan nhau.

Bai toan 3: Tinh tong ctia chudi i 2 -3

n=1

Giﬁi:Unzz S (2} (2
5" 5 5

Tong riéng thur n cua chuoi la:

A (Y (Y]

n

sims, -(2-2)--

n—0

. X 1
Bai toan 4: Tinh tong cua chudi Z
mon(n+1)

1 1 1

n(n+1) :n n+1

Gidi: Taco U, =

Tong riéng thur n cua chuoi la:

)
+ —_——
n n+l

Khi d6 tong cuia chudi la

S=IlmS, =1im(1— !

n—0 n—>0 n +

)

Tt vi du trén ta ¢6 thé dua ra bai toan mo rdng sau:

Bai toan 5: Tinh tong ctia chudi

eN

Yk

nn+1)..(n+k)

Giai: Ta c6

Uﬂ = 1
n(n+1)...(n+k)

1 1 1
k [n(n +1).(n+k=1) (n+1)..(n +k)j
Sau khi rat gon ta duoc téng riéng thu n cia

chudi 1a:

R 1 ken
K\12..k (n+l)...(n+k)

Khi d6 tong cua chudi la
S=1lim§S,

n—>0

_ hm_{ 1 1 j _ 1
e\ 1.2k (n+1)...(n+k)) kk!

Bai toan 6: Tinh tong cia chudi

= n(2n+1

;m (n +(1)(2n z 1)
Giai: Ta co

n(2n+1)

" (n+1)(2n-1)
=lnn—-In(n+1)+In(2n+1)-In(2n-1)
Tong riéng thir n cta chudi 1a:
S = [lnl—ln2+ln2—ln3+...+lnn —In(n +1)]
+[1n3—lnl+ln5—ln3+...+ln(2n+1)—ln(2n —1)]

—In(2n +1)=In(n +1) = In 221
n+l1

Khi d6 tong cua chudi la

S =1lim$, = limin 2"~ 1n2

n—>0 n—>0

n+1

3. Tinh tong cia chudi bang cich sir dung
cac dong nhit thirc

Phwong phdp: St dung mot sd cong thic
(ddc biét 1a cong thirc luong gidc) dé phan
tich sd hang téng quat ctia chudi

Bai toan 7: Tinh tong ctia chudi

10
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2n+1
n*(n+1)°* +1

Z arctan———

Giai: Ta c6 s6 hang tong quat ctia chudi 1a

2n+1
U,=arctan————
n(n+1)" +1
1 1
2 2
n +1
= arctan (nl )
I+——
n*(n+1)

Str dung cong thuc

Xy

arctan x —arctan y = arctan
I+xy

1
= U, = arctan —- —arctan 5
n (n +1)

Tong riéng thu n cia chuoi la:

S = (arctanl —arctan iz)
2
1 1
+| arctan ? —arctan ?

+...+ arctani2 — arctan;2
n (n+1)

=arctan 1 —arctan >
(n+1)

Khi d6 tong cua chudi 1a

S=lim§S, —hm arctan ] —arctan L > _r
n+l1) 4

n—0

Bai toan 8: Tinh tong ctia chudi

0

a
~ tan ~
n=l1 2’ 2

Giai: Ta c6 so hang tong quat cua chuoi la

, a#0

Str dung cong thuc
Vs
cotx=2cot2x+tanx, x ;tkg, keZ

= tanx = cotx—2cot2x. Khi d6

U, = 1 cotﬁ—icot 2a
202" 2 2"
1 a 1 a
=—cot————cot—
2}1 27‘! 2}1 2}1

Tong riéng thir n ctia chudi la:

1 1 1
S, =—cot——cota+ —200t—2——c0t
2 2 2 222 2

1 a 1 a
+ ?cot?—?cot? +...
1 a 1 a
_nCOt n n-1 . cot n-1
2 2 2 2

1 a
=-—cota +—cot—”
2" 2

Khi d6 tong cua chudi 1a

S=lim§, = lim[—cota +icotij 1 —cota
n—0 n—0 271 271 a

KET LUAN

Hau hét cac bai toan tinh tong ciia chudi
s6 bang dinh nghia déu gip nhiéu khé khin
trong viéc tinh tong riéng thi n. Trong khudn
khé bai bao, tac gia trinh bay mot s6 phuong
phap, k§ ning phd bién nhat nhim dinh
huéng, tim ra quy luat cho mot sé bai toan
don gian. Téc gia hy vong sé& tiép tuc nghién
clru vin dé nay dé c6 thé phan chia cac bai
toan tinh tong ctia chudi s thanh nhiing dang

cu thé hon.

TAI LIEU THAM KHAO

[1] Tran Binh, Bai tdp Gidi tich 3, Nha xuét
ban Khoa hoc va Ky thuét, 2001

[2] Nguyén Dinh Tri, Ta Vin Dinh, Nguyén
Hb Quynh, Todn hoc cao cdp, Tap 2 —
Phép tinh Gidi tich mot bién s6, NXB
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[3] Nguyén Dinh Tri, Ta Vin Dinh, Nguyén
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SUMMARY
SOME PROBLEMS OF SUMING THE SERIES
Pham Thi Thu Hang
Department of Mathematics, Faculty of General Sciences, Thai Nguyen University of Technology

One of basic methods in studying the convergence of a series is calculating the limits of
sequence of partial sums. If the limit exists, the series is convergent and its sum is the limit.
However, suming the series is not simple. In this paper we mention some methods and skills to
calculate the sum of the series through definitions.

Keywords Series, partial sum, sum of the series, limit, identity.

MOT SO PE XUAT TRONG GIANG DAY HQC PHAN GIAI TiCH 1

On Ngii Minh

B6 mon Todan, Khoa Khoa hoc Co ban, Triwong Dai hoc Ky thudt Cong nghiép

TOM TAT

Gidi tich I hay Phép tinh gidi tich ham
mot bién sé thue 13 hoc phﬁn bat budc
trong khung chuong trinh cia tit ca cac
nganh trong Truong Pai hoc Ky thuat
Cong nghiép, va ciing 1a hoc phan bat
budc ddi véi tat ca cac nganh thuéc nhom
nganh k¥ thudt trong cac truong dai hoc
trong nudc cling nhu ngoai nudce.

Trong bai bao nay, chiing t6i dua ra mot
s6 luu ¥ nhim nang cao chét lugng giang
day hoc phﬁn Giai tich 1.

TU KHOA
Tinh d6 dai, tich thé tich, tinh dién tich,
mién hoi tu, chudi Fuarier.
NOI DUNG
1. Tim ham ngwoc va chi ra mién xdc
dinh, mién gid tri cua ham nguoc
Qué trinh tim ham nguoc cta ham sb
y = f(x) duogc thuc hién béi cac phép bién
d6i twong duwong nham dén téi phuong trinh
x = g(y). Hoan ddi x véi y, ta nhan duoc
ham nguge y = f71(x) = g(x).
Mién xé4c dinh va mién gia tri cia ham
sO f (x) twong tng s& 1a mién gia tri va mién

x4c dinh ctia ham nguoc f~1(x).

, L. 2+x , A ,
Vi dy, véi y = /;, ta cO mien xac
dinh 1a —2 < x < 2, mién gia tri la y > 0.

Bién d6i twong duong

24 x y2=2+x
y=0
22 - 1)
4" T y:+1
y=0

Hoén déi x véi y, ta nhan dugc
_2(%-1)
{y ToxZ+41
x=0
Néu bién ddi ma khong kém theo diéu
A < 2(x* -1 X oi 1A
kién cua y thitr y = ¥ ta de sai lam
x<+1

khi khang dinh ham nguogc nay xac dinh véi

moi X. Dya vao mién xac dinh va mién gia

- ,2+x X X
tricuay = x ta suy ra ham nguoc nay
c6 mién gia tri la [—2, 2) va mién xac dinh
lax > 0.

12
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=
iy

_ [
Y ==

_2(x®-1)
! 24

3
2. Tinh dé dai duwong cong

D¢ dai duong cong duoc cho dugc tinh
theo cong thirc rat kinh dién, dugc trinh bay
trong cac tai liu [1], [3] va [4].

Vi duong cong dugc cho bdi phuong
trinh tham s6 x = x(t),y = y(t),a <t <
b this = [ (OF + Y ©]7dt

Véi duong cong duoc cho boi phuong

y = f(x),

a < x < b ta cé thé xem d6 1a phuong trinh

trinh trong toa do D& cac

voi tham s x, tic la
x=x,y=f(x),a<x<bh
Do d6 cong thuc tinh d6 dai la

s= [T+ [ (0]dx
Truong hop dudong cong dugce cho trong
toa do cuc, r =r(p),a < @ < B ta cing
dua vé phuong trinh tham s6
x=r(p)cosp,y=r(p)sing,a <9 <P
Nhung vi
[x' ()] + V' (@)]* = [r]* + [r']?
nén cong thuc tinh do dai la
s=[J VI +'Pdo
Ta thay rang, trong ca ba trudng hop
ham duéi dau tich phan déu 1a biéu thirc can
bac hai véi biéu thirc trong cin 1a khong am.
Vi thé chi mot 16p rat han ché cac dudng
cong tinh dugc d6 dai theo cong thirc nay.
Vi dy, v6i cac duong cardioid co
phuong trinh v = a + b cos ¢. Khi d6

Vr2 +1'2 = \Ja? + b? + 2abcos @

¢ _
2|al cosE| a=b

Jri+r'2 =

2|al

2 2
r=243cosp <

d
H ) '(0 2 }a
.2\/

Trong  truong
hop a = £b thi do
dai duong cardioid
bang 8a, tic la

bang 2 lan chu vi

sin§| a=-—b

r=2+2cosg

ta

L™

X
h

r=3+2cosg

o

o 2 4

i
!

S hinh vubéng véi
canh d0 dai a.

Lién quan dén sb do do dai nay, ta xét
duong cycloid dugc cho boi phuong trinh

thamséx = a(t —sint),y = a(1 — cost)

x = al(t —sint),y = a(l —cost)

o 3 a & 8 1o
Do dai mot nhip cuia duong cong dugc

2Ei

tinh theo cong thirc
s = fozn Jx? +y2dt = 2a fozn sin%dt = 8a,
tic 1a cling bang d6 dai dudng cardioid.
Néu a # +b thi khong tim dugc
nguyén ham. Nhung ching ta c6 thé tinh
gan dung tich phan xac dinh [ = f: f(x)dx
theo phuong phap Simson!?!.
I = g()’o + Vom + 40y + 20,)
m 1a mot s6 nguyén duong,
b= 2 = @+ khy = £ ()
o1 =y1tYys+ -+ YVan
g, = 3’27+ Va + ot Yom—2
Ta c6 thé viét mot ham trong MATLAB
dé tinh gan dung tich phan xéc dinh.

13
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function out = simson(f, a, b, n)
n=2*n;h=(b-a)n;
x = a:h:b; y = f(x);
sl = sum(y(2:2:n));
s2 = sum(y(3:2:n-1));
out = h/3*(y(1) + y(n+1) + 4*s1 + 2*s2);
Pé tinh d6 dai cua dudong cardioid co
phuong trinhr = 1 + 2 cos ¢, dung c4c 1énh
>> f = @(x) sqrt(5 + 4*cos(x));
>> [ = 2*simson(f,0,pi, 10)
3. Tinh thé tich vit thé tron xoay
Hinh xuyén bén c6 thé

D
7 R
[—eo

xem la dugc sinh ra khi quay
duong tron c6 phuong trinh
x2+ (y — R)? =r? quanh
truc x. Thé tich cta nd bang

bR~

hi¢u Vy — Vp, trong do V- va

Vp 1a sb do thé tich cua cac
vat thé tron xoay dugc sinh ra tuong tmg voi
ntra trén va ntra dudi cua dudong tron, va
dugc cho boi cong thirc V = 2m2Rr2.

Tuy nhién, d goi nhd, chung ta biéu dién
két qua trén dudi dang

V = 2n?Rr? = (nr?)(2nR)

Nghia 13, diing bang thé tich ctia mot hinh
tru ¢6 chiéu cao 2R va ban kinh day r, tua
nhu cét d6i hinh xuyén rdi "dudi thang".

4. Tinh dién tich mdt tron xoay

Dién tich cua hinh xuyén trén 1a

S = 4n?rR = (2nr)(2nR)

Nghia 1a, dang bang dién tich hinh chit
nhét voi d6 dai cac canh tuong Gng la 2nr
va 27R, twa nhu ta xé hinh xuyén bang hai
nhét ngang va doc rdi "trai phang" thanh hinh
chit nhat.

5. Tim mién hoi tu ciia chudi ity thira
(a) Khai trién ctia ham cos x
Ta biét rang, khai trién Maclaurin coa

ham cos x trong lan can diém x = 0 la

—1_£+...+(_1)n x*n + (1
cosx = 2! (2n)! )
Day chinh 1a chudi lity thira Y5 azx”,

_1\n
g {( V2 g =2n
VOl a = 4 (2n)! .
0 k=2n+1
Dé tim ban kinh hoi tu, ta sir dung ti€u

chuan Cauchy cho chudi lity thira,

k "L k=2n
Viagl =14+ e - -0

0 k=2n+1
khi n - oo,

Mudn sir dung tiéu chuan d'Alambert, ta

phai xét chudi lily thira twong tng

X  x? xn
1_Z+Z_...+(_1)n_+...

(2n)!
) X"
= Zk=o(—1)nm (2)
, D"
Tacéa, = Gamr hen
ap+1| _ C@n)! 1 .
an |~ (2n+2)! ~ (2n+1)(2n+2) - Okhin - oo

Vay mién hoi tu cta chudi 2) la
(—00, ), do d6 mién hoi tu ctia chudi (1) 1a
x? < o, hay —o0 < x < 0.

(b) Khai trién ctia ham sin x7

X3 (_1)n—1x2n—1
sinx =x—§+"'+w+ (3)
Via,, =0vaa =ﬂnéntaé
2n 2n—1 (2n-1)! p
dung tiéu chuan Cauchy,
L k=2-1

W:{nm - 0khin - o
0 k=2n

Do do mién hoitu la —o0 < x < o0,

Tat nhién, ta ciing c6 thé ap dung tiéu
chuan d'Alambert cho chudi s6. That vay, voi
mdi x bat ky ¢d dinh thi vé phai cua (3) la
mot chudi s6 v6i s6 hang tong quat thir n 1a

_1\Nn.2n-1

2

Un+1| _ X

= -0
Up 2n(2n+1) >

Khi n — oo thi

tte 1 chudi s6 nay hoi tu. Nhung vi x 1a bt

14
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ky, nén khang dinh mién hoi tu cta chudi
ham (3)1a —o0 < x < o0,
(¢) Khai trién ham In(1 + x)
Ta co
In(1+x) =3~ "2—2 + ot (=D % + o
D@ thiy mién hoitula —1 < x < 1.
Vi thé, v6ix € (0, 2], ham In x dugc tinh

theo cong thirc

- -1)? 1"
lnx:%l—%+---+(—l)"_lu+

Le (0,2].
Trong MATLAB, ta co the viét ham tinh

In x nhu sau:

Véix > 2,Inx = ln V1

function s = In(x)
ifx <=2
Xx=x-1;
s=0;t=x;k=1;
whiles +t~=s
s=s+tt;
k=k+1;
t = -t*x*(k-1)/k;
end
else
s = -In(1/x);
end
(d) Khai trién ham (1 + x)®
Voi—1 < x <1thi

(1+x)“=1+%x+%x2+---

a(a—1)..(a—n+1) X+ o

+
n!
Nénvoi0 < x < 2,
=14 2o+ 86y

a(a—l)...(a—n+1)
+
n!
Véi x =2 thit=

(x—1D"+

1 ’
< > tinh dugc t%

R R

n A s 1
theo cong thirc trén, va x% = —.

tax

6.  Khai trién mot ham thanh chudi Fuarier

(a) V& cong thirc khai trién Fuarier
ctia ham f (x) tuan hoan chu ky 27
fx) = % + Yn—1 @y cosnx + b, sinnx
Trong do

K = %f_”nf(x)cos kx dx
by = %f_nnf(x) sin kx dx

Viét tach hang s6 ra khoi chudi nham chi
ra gia tri trung binh ctia chudi.

Viét dudi dang % la dé str dung chung
mdt cong thuc cho cac ai, k = 0.
(b) Mot sb cong thic

Vidu 1 Khai trién f(x) =x trén
[—m, 1), tuan hoan chu ky 2 thanh chudi
Fuarier.

y

i ‘0 i 2 X

Vi f(x) 12 ham 16 nén a; = 0 Vk > 0,
va by =—f xsinkxdx = (— 1)’“r1 Do

)k+1

d6 chudi Fuarier 1a Y50, (—1 =sin kx.

Khi d6 f(x) = 2,;“;1(—1)"“ —sinkx
v6i moi x # (2k + 1)m. Ché ¥ ring cong
thiuc x = Z,;”=1(—1)k+1%sin kx chi ding
voix € (—m, ).

Voix = g, ta nhan duoc

(1)'”.1

T _yvo (_ k+12 in

5 = L= (CD) osin=- = 230, ——
E: 1_i+l_...+%+...

4 3 5 2n-1

Vi du 2 Khai trién Fuarier ham s6

f(x) chin, tuan hoan chu ki 2, bang © — x
trén [0, 7).

»>

-3n - o = 3n
Vi 1a ham chin nén by, = 0 Vk > 1.

2 T
X =;f0 (m — x)cos kx dx

15
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*_ k=2n+1V01k>0

m(2n+1)2

{ 0 k=2n

a0=%f0”(n—x)dx=n

cos(2k+1)x

Nén chuoi Fuarier 12‘1 Zk 0 GrrD?

Khi d6 voi x € [—n n] thi
Z cos(2k+1)x
k=0

T=x=7 T 2k+1)?
cos(2k+1)x
hay Zk =07 (2k+1)2
Thay x = O ta nhan duoc
T _ 4 oo 1 m? 0 1

;—;Zk:om ?=Zk:0m
Vidu 3 Cho ham s6 f(x) = x? trén
[1, 1], tudn hoan chu ki 2. Khai trién theo
céc ham cosine ta nhan dugc chudi Fuarier

la + Zk 1( 1)kcoskﬂ:x-

Vi the, x? = 5 + ;Zkﬂ(—l)k CO?(# véi
x € [—1,1]. Thay x = 0 ta nhan duogc
1, 4 wo 1
0=s+—=Y (D
Hay
1)k 1

12—1——+—— ! s - (1%)
Thay x = 1 ta nhan duogc
1, 4 v 1
1= 5t S

Hay %;_.14- +5 ey ot L2

So sanh (1*) va (2*) ta nhan duoc

14—+ 1+ SRR
22 '3 k2

1,1 (-1)k-1
=2[1— S+t

LS

T4+ + o

(2k+1)2
:3[-+ +5 ey 4YMV+ ]
Két hop Vi du 2 va Vi du 3 ta nhan dugc

%—1+ + et
1L __1 D
T=lot gt
7.,'.2

Z‘_+ S+t +aw+”
TI.'Z

S 4YMHV+"
KET LUAN

Khi giang day cic hoc phan toan ndi
chung va hoc phan Giai tich 1 néi riéng cho
sinh vién thudc nhém nganh k¥ thuat, chung
ta can can nhic dé dua ra cac vi du thich hop.
Dong thoi can mo rong ndi dung kién thirc
sao cho sat v&i cac bai toan trong thyc tién.
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SOME SUGGESTIONS FOR TEACHING MODULE CALCULUS 1

On Ngu Minh

Department of Mathematics, Faculty of General Sciences, Thai Nguyen University of Technolog
SUMMARY
Calculus 1 or Single Variable Calculus is a compulsory subject in the curriculum of all
disciplines at Thai Nguyen University of Technology, and also the compulsory subject in
technology curricula at universities in Vietnam and all over the world.
In this paper we give some comments and some suggestions for preparing Calculus 1
lectures to enhance the quality of teaching this module.
Keywords Distances, areas, volumes, convergences, Fuarier series.
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MOT SO UNG DUNG CUA PINH THUC

Nguyén Thi Xudn Mai

B6 mon Toan, Khoa Khoa hoc Co ban, Triwong Dai hoc Ky thudt Cong nghiép

TOM TAT

Dinh thirc 1a khai niém duoc dé cap dén
ngay tir chuong dau cua hoc phan Toan 1
(Pai s6 tuyén tinh) va duoc mg dung rat
nhiéu trong viéc giai quyét cac bai tap cia
hoc ph?m nay nhu tim ma trn nghich dao,
giai hé Cramer, tim tri riéng... Bai viét sé& tap
trung vao viéc hé thong lai cac ung dung d6
cua dinh thuc va dua ra thém ung dung cua
dinh thirc trong viéc dinh nghia hudng cia
mdt co sé trong khong gian Euclid va trong
viéc tinh thé tich ctia m — don hinh.
KEYWORDS: Binh thitc, m — don hinh, ma
trén nghich ddo, hé phuong trinh tuyén tinh,
tri riéng, hudng cia co so....
NOI DUNG

Trudc hét, ta cAn nhic lai dinh nghia
cling chinh 1a céch tinh dinh thiic cia mot
ma trdn vudng: Cho A = [ajj]uxn. Ki hi€u Mj;
la ma tran céip (n — 1), nhan dugc tr A sau
khi bo di hang i va c6t j. Dinh thitc cia ma
tran vudng A, ki hiéu 1 det(A), 1a mot sb thuc
dugc dinh nghia d€ quy theo n nhu sau:

Véin=1: A=[an] thidet(A) =an

Véin=2: A {all alz} thi det(A)=
43 ap
andet(M11) — ajadet(Mi2) = ajjaz — anaz;.
Voi n > 2: det(A) = andet(Mi1) —
appdet(Mi2) + ... + (=1)"andet(Min)

DBinh thic dugc st dung rt nhiéu trong
qué trinh giai quyét cac bai tap Toan cao cap.
Sau day la mét sb img dung thuong gip:

1. Pinh thirc duoc dung dé kiém tra ma
trdn co nghich ddo hay khong dua theo
dinh 1y sau day:

Néu det(4) #0 thi ton tai A~ dwoc biéu
dién béi cong thirc

-1 I

~ det(A)
¢ Cy nl
_ 1 Cy €y - Co
det(A)
¢, C,, - C.

Trong do6 cij = (— 1)™det(Mjy), Mjj 1a ma
tran con thu duoc tir A bang cach bo di hang
1, cotj.

Vi du 1: Tim ma trdn nghich ddo cia ma

1 2 1
tran sau (néucd): A=|0 1 3.
1 35

+ Ta c6 det(A) = 1 # 0 nén ton tai A,

4 3 -1
C=|-7 4 -1
5 31

-4 -7 5

ol clls o4 3
det(A)

-1 -1 1

2. Dinh thirc dung dé biéu dién nghiém

ctia mgt h¢ Cramer qua dinh ly Cramer:
Hé Cramer Ax = b, det(A) # 0 co
nghiém duy nhat tinh theo céng thirc x = A
'b, tikc la x; = det(4;)
det(A)
nhdn duoc tir A sau khi thay cot thir j bdng

WVvoi A la ma tran

cot vé phdi b.

3% —2xy —x3=-2
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2 -1 1
Nhan thay det(A) =1 1 —2/=-10#0
3 2 -1
nén hé da cho 1a hé Cramer.
Khi d6 det(A1) =
1 -1 1
=1 1 —2=—10:x1=M=1
2 9 1 det(A)
2 1 1
Tuong tu: det(A2) = [I 1 -2/=-20,
3 2 -1
det(Az) =
2 -1 1
1 1 1(=-10=>x,=2,x;=1.
3 2 =2

Vay nghiém cua h¢ da cho 1a (x1, x2, x3 ) =
(L,2,1).

3. Pinh thtc dung dé fim cdc tri riéng
cia mgt ma trgn thong qua viéc gidi
phuong trinh déc trung.

Vi du 3: Tim céac tri riéng ciia ma trin

3 -1 2
A=l-1 3 2|
2 20
Phuong trinh dac trung:
3-» -1 2
det(A-A)=0<| -1 3-A =0
2 2 A

S -A 607 -32=0 1k =-2,4, =4.
Vay ma trén da cho c6 2 tri riéng A, = -2
(don) va A, =4 (kép).

4. DPinh thtc dugc dung dé dinh
nghia hudng ciia cdc co sé trong khong
gian Euclid n chiéu.

Trong khong gian Euclid n chiéu, cho
co s0 S = {uy, u, ..., Un}. Ma trdn A c6 cot

( hang) thtr i 13 toa d cua u; Khi d6, néu

det(A) > 0 thi ta no6i cac vector trén tao
thanh mot co s& thuén chiéu, néu det(A) <
0 thi ta noi cac vector trén tao thanh co s&
nguoc chiéu.

Vi du 4: Trong R? véi tich v huéng Euclid

cho hai co so:

S, ={u,(2.1,3),u,(2,0,7),u,(0,-1,7)} va

S, =%, (11.2).v, (03.-1).v, (1.4.)

2 2 0
Taco det(A;)=|1 0 —-Il=—6 <OnénS,
37 7

1a mot co s& nguoc chiéu trong R3,

11 2
Tuong ty : det(A,)=[0 3 —I1l=21>0
1 4 8

nén S 1a mot co sé thuan chiéu trong R3.

5. Pinh thirc con dugc dung dé tinh thé
tich cia m — don hinh trong khéng gian
Euclid n chiéu V™

Trude hét, ta nhic lai mot sb khai niém
lién quan

+ Hé diém doc 1ap: Hé m + 1 diém A,

Al,...,Am dugc goi 1 hé diém doc lap néu

ho vector {AJA|,AjA,,..,AjA | doc lap

tuyén tinh.

+ Pinh thirc Gram cta hé m vector S

{ul,uz,...,um} la:

detG(ul,uz,...,um)

ulll1 u1u2 ulum
_ 1,121,11 112112 uzum
u_u u_u u_u
m 1 m 2 m  m

Pinh thitc Gram khong phu thudc

vao thtr tu cac vector trong hé S.
+ m — don hinh ( don hinh m chiéu) :
Cho hé diém doc 1ap Ao, Ay,...,Am. Tap cac

18
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N . 0m .
diém M théa man OM =3 1. OA, L. >0
i=0

v6i moi diém O goi 1a m — don hinh dinh
Ao, Ay, ..., Am, ki hiéu 1a S(Ao, Ay, ..., Am).

Vi du: Pon hinh 0 —chiéu 1 1 diém, don
hinh 1 — chiéu 13 doan thing, don hinh 2 —
chiéu 13 tam giac, don hinh 3 — chiéu 1a tir
dién.

Thé tich cia m — don hinh S(Ao,
A1,...,Am) duoc tinh bang cong thirc sau:

V(S( 4> Ayseinndy))
=$.\/detG(AoA1,AOA2,....,AOAm)

Vi du 5: Trong khong gian R3 voi co s&
chinh tic cho ba diém A(3,4,-1) , B(2,0,3),
C(-3,5,4). Chimg minh rang ba diém trén

khong thang hang va hiy tinh dién tich tam
giac ABC.
Tacd AB=(-1,-4,4); AC =(-6,1,5).

Vi _—é * _T4 % nén ba diém A, B, C khong

thang hang.
G(E,%) = {@’/_Tl? @’A_—CZ}
(AC,AB) (AC,AC)
33 22
B {22 62}
Vay dién tich tam giac ABC la:

Swuc =+ JaerG(aB.ac) =L > 2
MBC =5y et( ’ )_2_!' 22 62

- %.\/1562(dvdt)

Vi _du 6: Trong khong gian R? véi co so
chinh tic cho bén diém A(1,2,-3) , B(2,0,1),

C(-3,1,4), D(2,4,-3). Hay tinh thé tich tr
dién ABCD.
Tur gia thit ta co:
AB=(1,-2,4); AC =(-4,-17);
4D =(1,2,0) '
Khi do:

G =G(4B,AC, E)
[ ABAB AB.AC AB.AD
=| AC.AB AC.AC AC.AD
AD.AB AD.AC AD.AD

21 26 -3
=126 66 —6
3 6 5

Thé tich cua tir dién ABCD la:

Visep = %-\/det(G) = é\/?) 136 = ? (dvtt)

KET LUAN

Trén day 1a mot s6 img dung ctia dinh thirc
trong linh vic Toan hoc. Pay déu 1a cac mg
dung thuong gap, dé hiéu va dé ap dung. Tuy
nhién t6i cling mong mudn s& thu thap va hé
théng duoc nhidu hon nita cac tmg dung khac
cta dinh thuc, khong chi trong Toan hoc ma con
trong Vit ly, trong cac nganh K¥ thuat. ..
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SOME APPLICATIONS OF THE DETERMINANT

Nguyen Thi Xuan Mai
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SUMMARY

Determinant is the concept mentioned right from the first chapter of the module
Mathematics 1 (Linear Algebra ) and applied a lot in solving the exercises of this module as
finding inverse matrix , the system Cramer , find eigenvalues... This paper will focus on the
system of the application form and make more applications determinant in defining the
direction of a space facility in Euclid and in the calculation the volume of m - simplex .
KEYWORDS : Determinant , m - simplex , inverse matrix , system of linear equations ,

eigenvalues, the direction of the base ... .

PHUONG PHAP TICH PHAN TINH GIA TRI CAC PAI LUQNG BIEN THIEN KHONG PEU
Hoang Thanh Nga

Bé mon Todan, Khoa Khoa hoc Co ban, Truwong Pai hoc Ky thudt Cong nghiép

TOM TAT

Phuong phap tinh tich phan c6 y nghia 3)  Trénmdi Ax ta déu lam nhu vay rdi
quan trong trong tinh gié tri cac dai lugng lay tong, ta duoc gia tri gan ding cua dai
bién thién khong déu dic biét véi cac bai lugng M: M =Y g(x)Ax

todn nhuﬂtlnh (Aio dai duorig cor;g, tinh k}’101 4) Qua giéi han khi duong kinh phan
lugng cta mot thanh vat chat hay tinh hoach tién 6 0, ta duge

momen tinh ciia ban phiang dong chat . Khi ,
can tinh mot dai l}ro'ng phu thudc vao mot M= Allrﬁn0 D q(x)Ax= I g (x)dx
dai luong khac bién thién trén mét doan ta ‘

su dung phuong phép tinh tich phan . 1. Tinh ¢ dai dwong cong

Keywords Cho ham s y=f (x)lién tuc va co
Phuong phap tich phan, dai lwong biéen dao ham lién tyc trong [a,b] , 201 cung AB
thién khong déu., 13 d thi cia b1 Ta phai
_ t 3 x), x€la,b|. :
NOI DUNG a do thi cua amf() [ ]7ap ai
Khi cin x4c dinh mot dai lugng M phu tinh d6 dai s cia cung AB. Tai diém x ta
thudc mot dai lugng x nio d6 bién thién trén hdy tach ra mot phan ti vi phan cung As

doan [a,b]. Phuong phap tich phéan thyuc (cung MK) g véi phan tir vi phan Ax. i
Vi cung MK 1a vi phan cung nén ta c6 thé

xem cung MK 1a 6 dai doan MK. Khi d6 ta

co: As = JAx* + Ay

Theo cong thic lagrang thi Ay = [ (§)Ax

hién mot quy trinh gdm cac bude sau ddy:
1)  Chia tily y [a,b] thanh nhiéu phin
nho, ta dugc mot phan hoach cia [a,b]
Tuong ung voi phan hoach do, dai lugng
M ciing duoc chia thanh nhiéu phan nho, ge [x, xk]Nén As=\1+ 17 (f )Ax Khi dé
goi 1a phan tor AM . _ >
2)  Tim cach tinh gin ding AM qua s zgr—%z I+/ (é‘)Ax
mot biéu thirc tuyén tinh d6i vi Ax

Aqu(x)Ax
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Do d6, d6 dai duong cong AB dugc tinh

b
bang cong thic: s = J.w/1+f'2 (x)dx

e Néu duong cong cho boi phuong

trinh tham sé:
x=x(t); y=y(t) te[a.p],
Trong do x(t),y(t) 1a cac ham sb c6 cac
dao ham lién tyc x (l), y (t) va khong dong

thoi béng 0 trén [a,ﬂ] , thi:

ds =[x (1) +y (1)dr’ = Jx* (1) +y” (1)ar

b
Do do: s = J.Jx'2 (t)+y7(t)ds.

e Néu duong cong trong khong gian
cho boi cac phuong trinh

x=x(t),y=y(t),z=z(t),t e[, B]

Véi cac gia thiét twong ty nhu trén thi:
b
s=[{x>(1)+ " (0)+ 27 (¢)at

2. Tinh khdi lwong ciia mot thanh
vat chat

a. Gia sir co mot thanh vat chat dat trén truc

Ox tir diém A t6i diém B.
F

y

O a X X k b

Néu thanh vat chat 1a dong chat thi ti khdi p cta
n6 khong doi va khéi luong ciia thanh duoc tinh

don gian, tir cong thitc: m = p. (trong d6 [ 1a do

dai cua thanh, 6 day la b - a).

Néu thanh 1a khong dong chat thi ti khdi phu

thudc vi tri cac diém trén thanh (xem nhu ham so

cuax): p(x). Tir diém X ta tach ra mot phan tir
vi phan Ax, khéi lugng tuong ing véiné 1a Am
. Trén phan tir vi phan nay c6 thé xem thanh la

déng chit, c6 mat do ,o(x), khi do:
b
Am = p(x)Ax. T do m:jp(x)dx.

b. Khéi lugng cia mot ban phang hay mot vat
thé néu n6 1a dong chét thi khdi lwong ctia ching
don gian la
M = ps hoac M = pV .

Trong d6 p 1a ti khdi ( khong dbi), S 1a dién
tich ban phang, V 1a thé tich vat thé.
Pic biét néu p=1 thi s6 do cua khdi lugng
don thudn 13 sd do cua dién tich hodc thé
tich. Khi d6, bai toan vé khdi luong c6 thé
dan dén bai toan vé momen tinh.

3. Tinh mémen tinh ciia ban phing

dong chat

Mémen tinh dbi véi mot truc caa hé n chét
diém c6 khéi lugng m,my,....,m, nam trén

mot miat phang di qua truc d6 la:
k= Zmidi . Trong d6 d, 1a ” khoang cach

dai s6” tuong Gng tu cac diém do6 t6i truc;
d, liy gi4 tri dwong néu chat diém & mot
bén cua truc, 1€iy gia tri am néu chit diém &
phia bén kia cua truc. By gio xem hé diém
vat chat 1a mot ban phing dong chat.Mubn
xac dinh momen tinh K_va K , ddi véi cac
truc Ox, Oy ctia ban phing hinh thang cong
ABCD lap boi duong cong
yzf(x),xe[a,b] , ta tach mdt ph?m to
ctia ban dudi dang mot ban thang dimg tng
v6i phan tir vi phan Ax . Xem ban d6 gan
dung nhu hinh chir nhat, ta thiy khoi
lugng ciia n6 don thuan 1a yAx. Dé xac

dinh cac vi phan momen tinhdK| va dk
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tuong ung, ta xem khoi lugong cua no tai

tam G, cua hinh chit nhat.

Theo hinh v&, G, c6 hoanh d©x+%Ax ,
tung do % y; vi Ax 1a mot phﬁn tur vi phéan,

c6 thé bo qua dai luqng%Ax khi tinh dK .
Cudi cung ta co:

AK =%y2Ax, AK | = xyAx

X

Va K, =%j‘y2dx, K, = jxydx

Trongdoy = f (x) biéu thi phuong trinh cua

duong cong gidi han phia trén cta toan ban.

KET LUAN
Chung ta c6 thé str dung phuong phép tich
phan d¢ tinh gi4 tri cac dai luong bién thién
khong déu nhu tinh d6 dai duong cong, tinh
khéi luong ctia mot thanh vat chat khong
ddng chat hay tinh mémen tinh ctia mot ban
phang dong chit, ngoai ra con nhiéu ung
dung khac cta tich phan. M&i khi gip ta déu
14p mét quy trinh tinh toan nhu trén.
TAI LIEU THAM KHAO
[1] On Ngii Minh - Pham Thi Thu Hang. Bai
gidng hoc phan Todn 2. Thai Nguyén,
2012.
[2] Nguyén Pinh Tri . Todn hoc cao cap.
NXB Gido duc, H.2008.
[3] James Stewart. Multivariable. Calculus.
7th. Edition.

SUMMARY
Integral method has significance in calculating the value of the variable quantity

irregularities, especially with the problem as the length curve, calculate the volume of a sound

material or calculation static torque of the homogeneous plane. When should compute a

quantity depends on another quantity variation on a segment we use integral method.

Keywords Integration method, variable quantities irregular.

MOT SO Vi DU AP DUNG TiCH PHAN GIAI BAI TOAN VAT LY

Pham Thi Minh Hanh

B6 mon Todan, Khoa Khoa hoc Co ban, Triwong Dai hoc Ky thudt Cong nghiép

TOM TAT

Bai bao trinh bay mot sb6 vi du don
gian trong Vat Ly (bai toan tim quang duong
cua mot chuyén dong co hoc, bai toan tinh
cOng, bai toan tinh nhiét lugong toa ra, bai toan
tim mémen quan tinh...) dugc ap dung trong
qua trinh giang day noi dung tich phan bat
dinh va tich phan xac dinh ctia hoc phan giai
tich 1 tai truong Pai hoc Ky Thuat Cong
Nghiép - Pai hoc Thai Nguyén. Bai bao giup
sinh vién thy & hon mébi lién hé gitta mén
Toan va mon Vat Ly va cu thé 1a théy duoc

ung dung cua tich phan trong vi¢c giai cac bai

tap Vat Ly. Tur do sinh vién c6 hing tha hon
khi hoc mén Toan ciing nhu co thé tiép thu
kién thire mon Vat Ly duoc t6t hon va qua do
gop phan nang cao chit lugng giang day mon
Toan tai truong dai hoc.
TU KHOA: tng dung tich phan giai bai toan
vat Iy, giai vat Iy bang phuong phap tich phan...
NOI DUNG
1. Giéi thi¢u

Toan hoc c6 vai trd quan trong trong
rat nhiéu nganh khoa hoc. Pac biét trong
chuong trinh dao tao clia cac truong dai hoc
nhit 13 khéi cac truong ky thuat thi toan hoc
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la mon hoc co s¢ khong nhirng rén luyén kha
nang tu duy logic cho sinh vién ma con giup
sinh vién co kién thirc nén tang dé dé dang
tiép thu linh hoi nhiing kién thirc clia cac mon
hoc co s¢ khac cling nhu cac mon hoc chuyén
nganh. Tuy nhién trong cac gido trinh toan
hoc cao cép khi dua ra cac vi du minh hoa hay
cac bai tap van dung thuong chi la cac vi du
va bai tdp mang tinh chét toan don thuan nén
sinh vién khong thidy rd duoc nhiing tng
dung va mbi lién quan cua kién thirc toan ddi
voi cac mén hoc khac. Tir d6 dan dén tinh
trang sinh vién co thé van dung kién thirc toan
dé 1am tdt cac bai tap toan song khi can van
dung kién thirc d6 vao giai bai tap thudc cac
mon hoc khac nhu vat 1y, héa hoc, co hoc ...
thi sinh vién trd nén rat lang ting. Nhan thirc
dugc van dé nay t6i manh dan budc dau dua
vao mot sd vi du don gian cua vat Iy trong
qué trinh giang day ndi dung tich phéan cta
hoc phan giai tich 1 nham nang cao hiéu qua
giang day.

2. Mot s6 vi du 4p dung tich phan dé giai
bai toan Vit ly

Vi du 1: Xé4c dinh quing dudng cua chuyén
dong thang bién ddi déu biét van téc ban dau
ctia chuyén dong tai thoi diém t =0 1a v,
(Chuyén dong thang bién doi déu 1a chuyén

dong véi gia toc a = const )

dv
Gidi: Tacdé: a= ? = const = dv = adt
t

Tich phan hai vé ta dugc:
Idv=fadt:>v=a.t+C

Vitait=0thi v=yv, nén thay vao biéu

thic trén ta c6: vy =a.0+C = C =y

Suy ra v =a.t +v,. Mit khéc:

v=§:>ds=vdt:>ds:(a.t+v0)dt

L2 1
Tich phan hai vé ta dugc s = Ea.tz + vyt

Vi du 2: Mot vat chuyén dong voi van tde

ban dau bang 0. Gia toc bién dbi theo quy luat
a= O,lt(m / sz) , t1a thor gian ké tir lac bt
dau chuyén dong . Hay xac dinh quang duong
chuyén dong sau nira pht.
Giai:

, dv
Taco: a =Z:>dv=adt:>dv=0,1tdt

Tich phan hai vé ta dugc:

2
Jdv:jO,ltdt:v=O,l.%+C

Vitait=0thi v=0 nén thay vao biéu

thirc trénta c6: 0=0,1.0+C=C=0

2

t
Suyra v=0,1.—
g 2

Mat khac: Ta co
2
v s —vdt = ds=| 0.1.= |ar
dt 2

Tich phan hai vé ta dugc s =0, 1%

Vay quing duong chuyén dong ma vat di
dugc sau ntra phut (t=30( s)) 1a S =450 (m).
Vi du 3: Mot doan tau chuyén dong trén mot
duong thang nim ngang véi van toc khong doi
Vo - Vao thoi diém d6 ngudi ta tat may. Lyc him
va luc can tong hop ciia ca doan tau bang 1/10
trong lugng P ctiand. Hay xé4c dinh chuyén dong
cua doan tau tir khi tat may va ham.

Giai:

Khéo sat doan tau nhu mot chat diém co6 khoi

lugng m, chiu tac dung cua F’, F,F

Phuong trinh dong luc hoc: ma=P+N+F
Chiéu 1én tryc Ox nim ngang, chiéu (+)
theo chiéu chuyén dong, gdc thoi gian lc tat
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g

may ta dugc:ma=—-F = L :>a:_E

10

y ﬂ=—£:>a’v=—£a’t
dt 10 10

Tich phén hai vé ta duoc:
J'dv = J'—édl =>v =i.l+C1
10 10

Vitait=0thi v=y nén thay vao biéu
thuc trén ta c6: Cy = v

Mat khac: Ta co
v=@:>dx=vdt3dx= it+v0 dt
dt 10

Tich phan lan nira ta dugc

—£ 2
X=—>t"+vyt+C
20 0 2

Vitait=0thi x=0nén thay vao biéu thirc

trén ta c6: C, =0. Vay x:%tz +vo.t.

Vi du 4: Pat vao doan mach mot hi€u dién
4 A .27

the xoay chiéu u = Uo.sm?t.
Khi d6 mach c6 dong dién xoay chiéu
. . (27 iy v an 1A
i=1y.sin 7t+(p véi @ la do léch pha
giita dong dién va hiéu dién thé. Tinh cong
cua dong dién xoay chiéu thuc hién trén doan
mach do6 trong thoi gian mdt chu ky.
Giai:

T

Ta cé: ché—f:dA:u.idt:Azj'uidt
0

T
= 4= IUOIO sin(z—”t+(pjsin2—ﬂtdt
0 T T

T
= Uolojé[cosgo—cos(%t+(p))dt
0

—% tcos —lsin 4—”t+
2 14 4z T 4

:%Tcosw

T
0

Vi du 5: Mot dong dién xoay chiéu
. . (27 R
i=1y.sin 7t +¢@ |chay qua mot doan

mach c6 dién trd thuan R. Hiy tinh nhiét
lugng Q tda ra trén doan mach do6 trong thoi
gian mot chu ky T
Giai: Taco
0= ?Ri2 dt = ?RIO2 sin? (2—”t+¢jdt

0 0 T

RI>T
:—Oj l—cos(4—”t+2¢) t
2 T

Vi du 6: Cho n mol khi ly tuéng don nguyén
tir ¢6 nhiét dung C phu thudc vao nhiét do tuyét
d6i T theo hé thic eq C=a+ AT trong do
a, 3 1a hiang s6. Tinh nhiét lugng can truyén
cho khi dé n6 tang tir nhiét d6 7; dén T,

Giai: Lién quan dén nhiét lugng va nhiét

dung ta c6 cong thiic:

C:Z—g:dQ:CdT:dQ:(a+,6’T)dT

0 h
= [dO= [ (a+pT)dT
0 i
_ 72|
DQ—[QT'l‘ﬁ?j Ti

Vi du 7: M4t mach kin gém mot nguén dién
c6 suat dién dong bién thién theo thoi gian
E =10cos(1007¢) va dién tro trong khong
dang ké ndi v6i mach ngoai c6 mot dién tro
R =509 .Viét biéu thirc cudong do dong dién

trong mach tai thoi diém t va tinh dién luong
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chuyén qua dién tré va nhiét lugng toa ra trén M M
. . o i . dm=pcls:>,0=—=—2
dién tré trong thoi gian tor =0 dén S R
o L(S) ds =2rrdr
600 R R* M  MR?
cael . A A \ :>I=Ir 2rrdr =1 —.——=—
Giai: Ap dung dinh luat Om cho toan mach o R2 2 " 1R? 2
ta co KET LUAN
J _E_ 10cos(10077) =0,02co0s(1007¢) Bai bao dd dua ra 8 vi du ficyn gian
R S0 trong Vat Ly st dung tich phan dé giai bai
Miit khéc ta c6 [ :ﬂ = dg = Idt toan. Thong qua d6 gitp ta thdy dugc ung
dt dung va moi lién quan cua kién thuc Toan doi
= dq =0,02cos(1007¢) dt v6i mén Vat 1y va ¢ thé mé rong hon 13 véi
1 cac mon hoc khac.
600 TAI LIEU THAM KHAO

q
[dg=0,02 | cos(10071)dt )
0 0 [1] Vii Thi Hong Hanh (2013) - Bai giang Co

0.0 y hoc, Pai hoc Su Pham - Pai hoc Thai Nguyén
=q =msin(1007rt) %00 ~-3,18.107 (C) [2] Nguyén Thi Kim Huyén (2011) - Tich

phan xdc dinh va ing dung trong hinh hoc va

Vi du 8: Tinh moment quan tinh ctia mdt dia vét by - Dai hoc Da Néng.
tron dong chat khoi lugng m = M, ban kinh [3] Pdng Thi Linh (2014) - Dé cuong bai

r = R d6i voi truc quay di qua tam dia va giang vat Iy 1, Pai hoc K§ Thuat Cong

vudng goc voi mit phang dia. Nghiép - DHTN.
Giai: Ta c6 cong thtc
dl = r*dm
SUMMARY

This article presents some simple examples in Physics (finding the way of a mechanical
movement problem, calculate work problem, calculate heat generated problem, finding moments
of inertia problem, etc.) applied in the process of indeterminate integral and definite integral
teaching content of analytic 1 at Thai Nguyen University of Technology .The article not only gives
students a clearer look on the relationship between Mathematics and Physics but also shows the
application of integral in solving Physics exercises. Thus, students are more interested in learning
Mathematics which leads to better knowledge at Physics that thereby contributes to improving the
quality of teaching Mathematics at university.

Key words: the application of integral in solving Physics exercises, solve physics exercises by using

integral methods, the relationship between Mathematics and Physics, Mathematics methods, etc.
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UNG DUNG CUA DANG TOAN PHUONG TRONG VIEC GIAI MOT SO BAI
TOAN CUC TRI

Nguyén Thi Hué

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Dai hoc Ky thudt Cong nghiép

TOM TAT
Trong gido trinh toan 3 da dua ra cac

phuong phap dé giai bai toan cuc tri khong
diéu kién va cyc tri c6 diéu kién rét cu the.
Tuy nhién voi mot bai toan cuc tri co thé co
nhiéu cach giai va tiép can khac nhau. Bai
tham luan nay tac gia sé trinh bay cach giai
mot s bai toan cuc tri ap dung viéc xac dinh
dau cta dang toan phuong.
Tir khoéa: cuc tri ham nhiéu bién, dang toan
phuong.
NOI DUNG
1) Phén loai dang toan phwong
Dinh nghia. Dang toan phuong ¢(x,Xx)
i) Xac dinh dwong néu

o(x,x)>0 VxeV, x£0
ii) Nira xac dinh duong néu

0(x,x)=20 VxeV, x£0
iii)X4c dinh 4am néu

0(x,x)<0 VxeV, x£0
iv)Nira x4c dinh 4m néu

0(x,x)<0 VxeV, x£0
v) Dau khong xac dinh néu n6 co thé duong
cling nhu 4m
Dinh Iy 1 . Gia st Q(x,x) 1a mdt dang toan
phuong trong co s& truc chuén cia khong
gian Euclid n chiéu véi ma tran d6i xing A
co cac gia tririéeng Ak (k=1, 2, .., n).
Khi d6 dang toan phuong sé la:
1) Xac dinh duong khi va chi khi Ax > 0 voi
moi 1<k <n.
i1) Ntra xac dinh duong khi va chi khi Ax > 0
voimoi 1<k <n.
1i1) Xac dinh am khi va chi khi Ax < 0 v6i moi
1<k <n.
iv) Nira xac dinh am khi va chi khi Ak <0 véi
moi 1<k <n.

Khong xac dinh dau khi va chi khi ¢6 hai tri
riéng trai dau.

Pinh Ii 2 ( tiéu chudn Sylvester). Cho A 1a ma
tran cua dang toan phuong Q ddi véi mot co
s0 nao do cua V.

(1) Q xac dinh duong khi va chi khi véi moi
dinh thic con goc trai trén cua A co gia tri
duong

(i1) Q xac dinh am khi va chi khi véi moi dinh
thirc con goc trai trén ctia A cap 1¢ c6 gia tri
am, cap chén c6 gia tri duong

2. Pi¢u kién cin va di clia cue tri

Piéu kién can: Néu ham f(x,y) dat cuc tri tai
(X0, yo) thi ﬂ(xoayo) = fyi(x()’yo) =0

Diéu kién da: Néu ham f(x,y) lién tuc trong
lan can s ctia diém M (x,,,), co

S (s 20) = ﬁ:(xoayo) =0,

[y f2(x,p), £, (x, p) lién tyc trong s

va d’ f(x,,7,)#0 thi d”f(x,,y,)>0, nén

ham dat cyc tiéu tai (x0, yo). Néu
d’f (x4, ¥,) < 0= ham dat cuc dai tai (Xo, yo)

3. Giai bai toan tim cye tri khong diéu kién

Vidu 1. Tim cuc tri cua ham sb
z=6xy"—x*y" -x’y (x,y>0)

Gidi. Piém dung cia ham dugc xac dinh tr h¢
z, =18x"y* —4x’y? =3x%y* =0

{Z'y =12x’y —2yx* =3x’y* =0

z =x"y*(18—4x-3y)=0
{x y( ») - MG.2)

Z] =xy(12-2x-3y)=0
d’z(x,y) = (36xy> —12x°y* — 6xy°)dx’
+(12x° = 2x* - 6x°y)dy?
+2(36x7y —8x’y —9x*y*)dxdy
= d’z(M) = —144dx* - 216dxdy —162dy*
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Pay 1a mot dang toan phuong cia cic bién

~144 -108
dx,dy cO matran 4=
~108 -162
Ta thiy |4|=|-144|=-144 <0,
~144 -108
|4]= =11664 >0
-108 —162

nén dang toan phuong xac dinh &m theo tiéu
chuan Sylvester.
Vay ham dat cuc dai tai M va zcp= 108
Vi du 2. Tim cyc tri cia ham
u=x’+y +z —xy+x-2z
Gidi.
Piém dung cua u dugc xac dinh tir hé
u, =2x-y+1=0 .
uv =2y-x=0 <:>M(—§,—§,l)
u =2z-2=0
d*u(x,y,z) =2dx* +2dy* + 2dz> — 2dxdy
= d’u(M) = 2dx* +2dy* + 2dz* — 2dxdy

Day 1a mot dang toan phuong cta cac bién

2 -1 0
dx,dy,dzcomatrin 4={-1 2 0
0 0 2
Ta thiy |4|=|2|=2>0,
2 -l
|A2|=_1 2‘=3>0,
2 -1 0
l4=|-1 2 0]=6>0
0 0 2

nén dang toan phuong xac dinh duong theo
tiéu chuan Sylvester.

Vay ham dat cuc tiéu tai M va Uep ==

Vi du 3. Tim cyc tri cia ham
2 2
z- 2
u=x+y—+—+— (x,y,2>0)
4x y =z

Giai. Diém dung cia u dugc xac dinh tir hé

w,o=1-2L—-=0 A
4x 2x
2 2
ul=2L—Z—2 0 {=1
x oy y
2z 2 z 1
y oz y oz
Y
2x
el oML
y 2
1
=1
z

2 1 2z
d*u(x, v,z = (—+Z a0
(x.,2) 2x° (2x y3 )y

G a0 avdy -2 dya
y z 2x y

d*u(M) = 4dx* +3dy’* +6dz" — 4dxdy — Adydz

Pay 1a mot dang toan phuong cua cac bién

4 -2 0
dx, dy,dz,comatran 4=-2 3 =2
0 -2 6

Ta thay |4,|=|4|=4>0,

|AQ|=‘4 _2‘=8>0,
-2 3
4 -2 0
l4=|-2 3 -2/=32
0 -2 6

nén dang toan phuong xac dinh duong theo

tiéu chudn Sylvester.

Vay ham dat cuc tiéu tai M va U, =4

4. Giai bai toan tim cuc tri c6 diéu kién

Vi du 4. Tim cyc trj ciia ham z =x" +y* v6i

diéu kién 3x+2y= 6

Giai. Lap ham nhan tir Lagrange:
F(x,y)=x>+"+A(3x+2y—6)

Giai h¢:
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F =2x+31=0 M(B E)

F =2y+2A=0& 3 13
= /1 =
3x+2y=6 3
d’F(x,y)=2dx* +2dy*
= d’F(M) =2dx* +2dy*
Day 1a biéu thirc dang toan phuong xac dinh
duong (theo dinh nghia hodc dinh 1i 1)
. 36
Vay ham dat cuc tiéu tai M va Zcr = 13
Vidu 5. Tim cyec tri cua ham y= x+ y+ z vOi

1

diéu kien —+—+—=1
X y z
Giai. Lap ham Lagrange:
I 1 1
Fx,y,z)=x+y+z+A(—+—+—-1)
X y z
Gai hé:
F;:l—izzo
* x’=1
F‘ZI—izzo yi=2
Y
' 2 <3z =2
F=1-2-=0
- 22 l_{_i_*_l:l
I 1 1 Xy z
—+—+—=1
xX y z
| [M,(3.3,3)
A,=9
Mz(_lal’l)
A, =1
=
M,(1,-11)
A =1
M4(1719 1)
2 =1
Ta co
2 2 2
sz(x,y,Z)z—?dxz+—/31a'y2+—;1dz2
X y z

Xét tai cac diém:
+) d*F(M,) = ?(dx2 +dy’ +dz)

Pay 1a biéu thirc dang toan phuong xac dinh
duong theo dinh nghia nén ham dat cuc tiéu
taiM, vaucr=9

+) d’F(M,)=2(-dx’ +dy* +dz*)

Pay 1a biéu thuc dang toan phuong khong
x4c dinh dau theo dinh Ii 1 nén ham khong
dat cuc tri tai M,

+) d*F(M,) =2(dx* —dy’ +dz*)

Day 1a biéu thic dang toan phuong khong
xac dinh diu theo dinh 1i 1 nén ham khong
dat cuec tri tai M,

+) d°F(M,)=2(dx* +dy* —dz*)

Pay la biéu thic dang toan phuong
khong xac dinh ddu theo dinh li 1 nén ham
khong dat cuc tri tai M,

KET LUAN

Bai tham luan da trinh bay phuong phap
giai mot s6 bai toan cuc tri bang cach ap dung
xac dinh déu cta dang toan phuong. Day la
mot phuong phap kha hitu hiéu khi giai cac
bai toan cuc tri khong diéu kién va bai toan
cuc trj co diéu kién, dic biét 1a cuc tri khong
diéu kién cua ham nhiéu hon hai bién.

TAI LIEU THAM KHAO

[1] Tran Binh- Bai tdp gidi tich 1- NXB
Khoa hoc va ki thuat, 2009

[2] Nguyén Dinh Tri- Todn hoc cao cdp
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SUMMARY
“Analysis 2” gave methods to solve conditional extremes and unconditional extremes very

specific. However with an extreme problem can have multiple solutions and different approaches.

This paper will present some solutions applied extreme identifying marks of quadratic form to find

extreme of functions of several variables.

Keywords: Extreme of functions of several variables, quadratic form
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MOT SO Vi DU VE UNG DUNG MA TRAN BE XET TINH ON DINH TRONG DAY TOAN CAO CAP

Nguyén Thi Minh Ngoc

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT

Ma trdn va cdac phép toan cua ma trdn la
mot noi dung quan trong duoc giang day cho
hau hét sinh vién nam thir nhdt cia cdc
truong dai hoc. Tuy nhién cdc ung dung cua
ma trdn trong nhiéu gido trinh todn cao cdp
chii yéu duwoe cdc tac gid trinh bay trong linh
viee toan hoc. Trong khuon khé bai viét nay
S€ gidi thiéu thém mét s6 g dung trong cdc
linh vuc khéc cia ma trén nhu kinh té, dat
dai, dan sé, dac biét huong dén xét tinh én
dinh nham giup sinh vién co mot cai nhin khai
quat hon va thay dwoc sie tng dung rong rai
ciia khdi niém nay trong nhiéu linh vuc.

Twr khoa: ma tran, ing dung, ma tran
chuyén dich, trang thai 6n dinh, ma tran trang
théi ban dau...

NOI DUNG

Trong hau hét cac gio trinh Toan cao cép
danh cho sinh vién dai hoc nim thtr nhat,
chung ta c6 thé dé dang bat gap nhiing ung
dung trong toan hoc ctia ma tran [4] nhu

- Giai va bién luan mét hé phuong trinh
tuyén tinh tong quat.

- Xéc dinh co s&, sb chiéu cua khong
gian con sinh bdi mét ho vecto.

- Xac dinh co s, s6 chiéu khong gian
nghiém cia mot hé phuong trinh
tuyén tinh.

- Céc bai toan lién quan dén ma tran

chuyén co s6....v...v...

Tuy nhién ung dung cua ma tran trong
céc linh vuc khéc lai it duoc dé cap dén. Do
nhu cau cia mdi mot chuyén nganh dao tao
nén ma trén c6 thé duoc sir dung trong nhiéu
tinh huéng khac nhau. Pac biét, mot khia

canh ung dung ctia ma tran rat duoc quan tam
dén trong toan hoc, kinh té, dat dai, dan sb...
d6 1a tinh 6n dinh. Ngudi ta quan tim dén liéu
khi nao thi mot ddi tuong, mot hién tuong s€
dat dén trang thai on dinh, nghia la trang thai
ma qua moét thoi gian kha dai sau do ty 1€ gitra
cac thanh phan trong n6 ludn duge duy tri can
bang va khong c6 nhiéu bién dong. Sy on
dinh c6 vai tro rat quan trong trong nhiéu linh
vuc, nguoi ta ludn tim dén trang thai on dinh
va nhiing bién phap dé duy tri 1au dai duoc
trang thai do.

Sau day la mot s6 vi du véi sb liéu duoc
lay tir thuc té va duoc trinh bay trong mét sd
tai liéu cua nudc ngoai:

Vidu 1 [1] (Linh vue kinh té): Mot cong
ty A san xuat nuéc ngot dang chiém duoc
63% thi truong trong nudce. Tuy nhién, ho
khong vui vi c6 dén 37% thi truong bi chia sé
cho céc d6i thi canh tranh khac. Ho tién hanh
diéu tra thyuc té thi nhan théy, ctr mdi tudn co
80% khach hang ¢ lai voi ho va 20% chuyén
sang mua cia doi thu, trong khi d6 co 30%
khach hang chuyén tir cong ty d6i thu sang
ding san pham ciia cong ty A.

Chung ta c6 thé d& dang nhén thiy

- Nhiing nguoi mua A vao tuan nay, 80%
s& tiép tuc mua vao tuan t4i.

- Nhitng ngudi mua A vao tuan nay, 20%
s& mua nhin hang khac vao tudn t6i.

- Nhiing nguoi mua nhan hang khac vao
tun nay, 30% s& mua A vao tuan tGi.

- Nhitng ngudi mua nhan hang khac vao
tuan nay, 70% sé& tiép tuc mua nhin hang
khac vao tuan toi.

[5] Ta c6 thé ding ma trdn dé mo hinh hoa

toan hoc bai toan kinh t€ trén nhu sau
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Mua tuan téi
Cong ty | Congty
A khac
Cong t
EY 1 0% | 20%
Mua A
tudn nay | Cong t
I 300 | 70%
khac

Béang 1. Su chuyén dich vé thi truong so
sanh giita hai tuan
Khi d6 ma tran chuyén dich thé hién su

bién dong cuia thi truong qua mdi tuan la

=03 07)

Dua vao céc sb liéu nay, co thé tinh dugc
sy thay doi ctia thi trudng trong tudn dau tién la
- Ty l¢ khach hang ¢ lai véi Ala 0.63
x 0.8 (80% ctia 63%).
- Ty 1& khach hang méi d&én véi A 1a
0.37 x 0.3 (30% cua 37%).
Vay tong khach mua A sau 1 tuan 1a
0.63x0.8+0.37x0.3.
- Ty 1& khach hang ¢ lai véi san pham
khac 1a 0.37 x 0.7 (70% cta 37%).
- Ty 1é khach hang chuyén dén san pham
khéc 12 0.63 x 0.2 (20% cua 63%).
Vay tong khach cua cong ty khac
trong 1 tuan 12 0.63 x 0.2+ 0.37 x 0.7.
Goi Sy = (0.63 0.37) la ma tran 6n
dinh ban diu. Khi d6 su bién doi cua thi
truong trong tuan dau tién co thé dugc thé
hién thong qua phép nhén ma tran sau

§1=S0.T = (0.63 0.37) (8'2 8'?)

=(063x08+037%x03 0.63x02+037x0.7)
= (0.615 0.385)
Hoac S, co thé duoc viét theo dang vecto
0.8 0.3) (0.63)

_ (0.615)
0.2 0.7/\0.37 0.385
Tiép tuc phuong phap nhu trén, ta nhan

cOt, nghia 1a

S, =T.5 =

dugc ty 1¢ khach hang sau 2 tuan la

S, =5.T=(0615 0385 (05 o7)

= (0.6075 0.3925)

(Vi gia sur sttc mua 1a khong doi ta thiy
sau 2 tuan c6 60.75% khach hang s& mua A
va 39.25% khach hang s€ mua cua cong ty
khac).

Tuong tu, sau 3 tudn ta co

Sy =S,.= (0.6075 0.3925) (g'g 8?)
= (0.60375 0.39625)
Sau 4 tuin
54_ = S3T
B 08 02
= (0.60375 0.39625) (0_3 0'7)
= (0.601875 0.398125)
Sau 5 tuan
Se=S,T

03 07)

= (0.6009375 0.3990625)
Ta c6 thé nhan thdy khi n cang 16n thi

= (0.601875 0.398125) (

S, ~ S,.+1, nghia 1a thi truong dan tién dén
trang thai 6n dinh, theo cac con sd & trén thi
sau 5 tuan thi thi truong cia A giam con
khoang 60%, con thi truong cua cdc nhan
hang khac tang 1én dén khoang 40%.

Tir ma tran chuyén dich T = (82 g;)
ta cod
2 (0.7 0.3,
== (0.45 0.55)'
+_ (0625 0375,
= (0.5625 0.4375)'
T8 = (0.6016 0.3984)
0.5977 0.4023
716 — (0.6000 0.4000)
0.6000 0.4000
Gia sir thi truong 6n dinh véi
Sew="(a b).

Vi gia thiét a 1a ty 16 trong nhém 1, b 1a
ty 1¢ trong nhom 2, talubncéoa +b =1
Ta co

S =80T
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08 02\ _ 091 006 0.03
e (a b)(o.s 0.7)_(a b) a) T=<0.3 0.65 0.05)

_ 2 0.02 028 0.7
{ggz ::-_ 832 ; Z it { b= 3¢ b) Nhin vio cac con s6 ndy ta c6 thé biét
. . at+b=1 duoc, c6 91% dét rat tot vao nam nay sé& rat
= {Z z 82 tot vao ndm sau; 3% dt rit tot vao nim nay
Vay ciing nhan dugc két qua nhu trén. s& bac mau vao ndm sau; 28% dat bac mau
Vi du 2 [2] (Linh vuc dit dai): Mot ké vao ndm nay s€ su dung dugc vao nam sau.
hoach diy tham vong ciia cac nha khoa hoc ) T? =

la lam dao ngugc anh hudng do sy pha huy
cia mudi & ving dit doc séng Murray
0.3 0.65 0.05 0.3 0.65 0.05
; ) . 0.02 0.28 0.7 0.02 0.28 0.7
chat luong dat & My va tin rang cong nghé (0.8467 0.1020 0.0513>

091 0.06 0.03 0.91 0.06 0.03
(Australia). Ho da c6 nhiing vi du vé cai tao ’

tuong tu s& c6 tac dung trong viéc cai tao dat 0.4690 0.4545 0.0765

& phia Bic Australia. (Dir lidu dugc suu tim 0.1162 0.3792 0.5046

S6 0.4690 & dong 2 cot 1 nghia 1a

va lay tir nam 2005). ) .
_ 46.9% dat st dung duoc ciia nam nay s€ rat
Nam sau , T
S tot trong 2 nam toi; s6 0.5046 ¢ dong 3 ¢t 3
. u .
Rat d Bac nghia la 50.46% dat bac mau ciia nam nay s¢
. un .
tot d‘ & mau tiép tuc bac mau trong 2 nam tai.
uoc .
— _ d) Theo ma tran nay thi c6 0% dat rat tot,
Rattot | 0.91 0.06 0.03 L, . B
Nam So 10% dat st dung duoc va 90% dat bac
nay " mau.
dung 0.3 0.65 0.05 . ,
e) 1) Taco
duoc
B (0 0.1 09).T
* 1002] 028 | 07 0.91 0.06 0.03
L =0 0.1 09).( 03 0.65 0.05
Bang 2. S liéu so sanh chit luong dat 0.02 0.28 0.7
giita hai nam = (0.048 0.317 0.635)

Nhu vay sau 1 nam s€ c6 4.8% dat rat tot;

b) Giai thich y nghia cac con sb 31.7% dat sir dung duoc va 63.5% dét van
0.91; 0.03; 0.28. con bac mau.

¢) Tim T2 va giai thich con sd 6: i) (0 01 09).T?=
i)Dong2cot 1. ii) Dong 3 cot 3. 0.8467 0.1020 0-0513>

R . oL N (0 01 0.9).(0.4690 0.4545 0.0765
d) Ma tran chat lugng dat dai ban dau la 0.1162 03792 05046

a) Viét ma tran chuyén dich.

(0 0.1 0.9).Giai thich y nghia ma = (01515 03867 0.4618)
tran nay. Vay sau 2 nam s& c6 15.15% dét rat tot;
e) Chat luong dét dai nhu thé nao sau 38.67% dat sir dung duogc va 46.18% dt bac
1) 1 ndm ii)2 ndm iii) 4 nam mau.
f) Trang thai on dinh & day 14 gi? i) (0 01 09).T*
Loi giai:
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(2 500). Liéu sb lugng cua dan chim cé
0.8467 0.1020 0.0513
=0 0.1 0.9).(0.4690 0.4545 0.0765>. kha nang khoi phuc lai khong?
0.1162 0.3792 0.5046

(0.8467 0.1020 0.0513) e) Xet M = (0 Ccl) va P = (;) Chimg

b
0.4690 0.4545 0.0765 minh ring néu MP =P thiab=1—c.
0.1162 0.3792 0.5046
= (0.3633 0.3663 0.2704)

Sau 4 nim s& c6 36.33% dat rat tot;

36.63% dat str dung dugc va 27.04 dat van

f) Du bao dicu gi s€ xay ra vdi dan chim
canh cut nay néu thay doi cac diéu kién

modi truong va ma tran T tro thanh

( 0 2 ) Dua ra bang ching cho céu

bac mau. 02 0.7

f) Str dung Matlab ta tinh duge T1°0 = tra 101.
0.6952 0.2017 0.1031 Loi giai:

(0-6952 0.2017 0-1031> a) T mod ta thay doi dan s6 hang nam.
0.6952 0.2017 0.1031

. . i Lo TP 1a dan so sau 1 nam; T2P 1a dan s sau
Vay sau qua trinh cai tao lién tuc, dat dai )
. N Ve 2 e e 2 ndm;...; T"P la dan sO sau n nam.
O vung nay sé gilt duoc trang thai 6n dinh &

L4 . 0 2)\/250 600
muc 69.52% dat rat tot; 20.17% dat su dung b) TP = (0 20 6) (300) = (230):
duoc va van con lai 10.31% dit bac mau. , 0 272,250 460
Vi du 3 [3] (Linh vuc dan s6): Nghién 7P =03 o06) (500) = (28)
clru mot dan chim canh cut thiy ring mdi Nhin vao cac ma tran trén ta thay sau 1
nam c6 80% con mai nho chét. Pén cudi nim nam s€ c¢6 600 chim con va 230 chim trudng
s6 chim non séng sot trudng thanh. Mdi nam thanh va sau 2 ndm s& c6 460 chim con va
1 con mai truéng thanh dé trung binh 4 trimg, 258 chim trudng thanh.
mdi qué trimg cd x4c suit 50% nd thanh chim sy (0 23°/250\ _
' 9 TP =(02 0s) (300) =
mai con. MOt con mai c6 60% co hoi song sot c02.6 . : 300
flen narr}ll 'tlep theo Vahde trung 1 1:1111 r;lua. bSo (2 49'5) ;
uong chim con va chim truéng thanh ¢ bat 10
s s s R N d) TlOP:(O 2) (250)2
cur thoi diém nao c6 thé dugc mod ta boi ma 02 0.6 300
tran P = (Z) va sy thay dbi sé luong hang (;283;)
nam co6 thé duoc mé ta boi ma trén T = Diéu nay cho thdy s6 luong dan 6n dinh
( 0 2 ) 1a khoang 500 con nho va 250 con trudng
0.2 0.6/ .
s \ oz thanh.
a) Giai thich y nghia cuia T"P véi n 1a so 10
. 10p_ (0 2 20 _
nguyén duong. e) TP = (0_2 0.6) (250) =
. . X 250
b) Tinh TP va T?P néu P = . 362.8)
(309) (181.4) ’
¢) Tinh T°P va T'°P. Dy bao diéu gi s& xay f T?p = ( 0 2 ) ( 20 ) _
ra v6i dan sb ciia dan chim nay qua thoi 0.2 0.6/1250
gian, (362.9)
181.4

d) Sau mot con bao chi con vai con chim

nho song sot, dan sO con lai la P =
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Nhu vay so luong chim van s& on dinh,

nhung & muc thap hon, ¢ nghia 1a s lugng

khong khoi phuc dugc.
9 Nump=pi() () =()
b c/\Y Y/
X =ay (D
Suy ra {y =bx+cy (2)
Thay (1) vao (2) duogc
y=blay)+cy=>1=ab+c.
A _(0 2 .
h) Ma tran T = (0'2 0.7) c6 dang
(b ¢)veia=2b=02c=07

>ab=2.(02)=04 va 1—c=1-
0.7 = 0.3 (khéng théa man ab =1 —c, vi vay
dan s6 khong dat duoc trang thai 6n dinh). Cu
thé 1a

710p — ( 0 2 )10 (250) _ (968.6);

0.2 0.7/ \300/ ~ \5196
11
TP :(o(.)z 0%7) @38)=(§§33)

Vi cac con sd trén co thé thay khi thay
d6i diéu kién moi truong thi dan sd ting
nhanh.

KET LUAN

Trong toan hoc va doi sdng co6 rit nhidu
linh vuc can quan tam dén su 6n dinh, 1a thu

ma ching ta luén muodn dat dén. Co6 ca mét

nhanh toan hoc nghién ctru vé sy 6n dinh véi
nhiéu thanh qua da dat duoc. O trinh dd sinh
vién nim tht nhét dai hoc, nguoi hoc cling
can nim duoc so bd vé khai niém nay thong
qua nhitng vi du cu thé nhu trén, tir d6 s& c6
diéu kién di siu hon khi hoc céc chuyén
nganh co lién quan vao nhiing ndm hoc sau.
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SUMMARY
Matrix and matrix operations is an important content is taught to most students the first year

of university. However, the application of the matrix in many advanced math curriculum is

primarily the author presents in the field of mathematics. In the framework of this article will

introduce a number of applications in other areas such as economic matrix, land, population,

particularly toward stability review to help students with an overview over and see the broad

application of this concept in many areas.

Keywords: matrix, application, transformation matrix, the steady state, the matrix to its

original state ...
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MOT SO CACH BIEU DIEN HAM SO MOT BIEN SO THUC

Phan Thi Véan Huyén

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Dai hoc Ky thudt Cong nghiép

TOM TAT

Trong hoc tap va giang day céac hoc
phan Toén tai truong Pai hoc K§ thuat Cong
nghiép Thai Nguyén, ching ta van thuong
nghién ciru vé ham s6 voi cach bidu dién
truyén thong 13: ham sb dugc cho dudi dang
mot biéu thic cua an, tuy nhién véi cac van
dé thyc tién thi ham s ph?m 16n duogc xac
dinh dudi dang bang s6 liéu hay do thi. Trong
bai bao tac gia néu ra 4 cach biéu dién ham
s6 va mot s6 vi du cu thé dé minh hoa cho van
dé nay.
TU KHOA: ham sé, doi s6, an, bang gia tri,
do thi, biéu thire, gia tri, ...
NOI DUNG

Moi vat xung quanh ta déu bién do6i
theo thoi gian. Chiing ta c6 thé nhan thay dicu
d6 qua sy chuyén dong co hoc cua cac vat thé

t 024 |6|8|10]12|14
TC°F) |82 75|74 75|84 90|93 |9%

nhu: 6 t6, xe may; su thay doi cua cac dai

lugng vat Iy nhu: nhiét do, tde do, gia tde; su
bién dong kinh té trong mot xa hoi nhu: gia
) phiéu, 13i suat tiét kiém; hay su phat trién
dan s6 ctia cac qudc gia theo thoi gian, ... Tat
ca cac loai hinh dé déu dugc goi chung la
ham s6, né phu thudc vao ddi sb6 nao d6. Do
vy viéc nghién ctru vé ham sé dugc dit ra
nhu mot nhu cau khach quan cta con ngudi
va x4 hoi.
1. Kh4i niém ham sé mot bién s thue
Ham s6 xuat hién khi mot dai lugng

phu thudc vao mot doi s6 nao do, vi du:

a. Dién tich S cuia mdt hinh tron phu
thudc vao ban kinh r ctia n6 theo cong thirc:
S = mr?, clr mdi gi tri cua r cho ta mot gia
tri twong tng cda di¢n tich S va khi d6 ta noi
rang S 1a mot ham sé cua r.

b. Piéu tra vé dan sd cua tinh Thai
Nguyén tir nim 1995 dén nam 2002 ta thay
téng s6 dan thay doi theo timg nim, ching
han tong s dan cua tinh Thai Nguyén nim
1995 la 1.005.000 nguoi, nam 1996 la
1.020.600 ngudi tic 1a néu ta coi P 1a tong s6
dan, t 13 thoi gian thi ta c6 thé xac dinh

P(1995) ~ 1.005.000;
Nhu vay véi mdi mot gia tri ctia thoi diém ¢
ta co6 mot gia tri tuong tng cua P va do vay
ta n6i rang P 1a mot ham s6 cua t.

c. Po nhiét @6 T (°F) ctia mét thanh
phé bt dau tir 12h dém (tac Oh) dén 2h chiéu
(trc 14h) cung ngay, cur cach 2 gio dong hod
nguoi ta lai do mot 14n va nhan duoc bang sb
liéu sau:

Duya vao bang s6 liéu ta théy nhiét @6 T cia
thanh phd phu thudc vao thoi gian ¢, vi du
T(6) = 75. Nhu vay v6i mdi mot gia tri ctia
thoi diém t ta c6 mot gia tri twong tmg cia T
va do vay ta néi rang T 1a mot ham sd cia t.

d. Gia vang trong nuéc thay doi theo timg
thoi gian, tai mdi thoi diém cu thé ta xac dinh
duoc gia vang tuong Ung do vay gia vang
P ciing c6 thé coi 1a mot ham s6 ctia thoi gian
t. Vi dy hinh 1 1a do thi ghi lai nhitng bién
dong cua gia vang trong nudc ti 01/05/2012
dén 01/05/2013, nhin vao do thi ta c6 thé xac
dinh duoc gia vang tai tung thoi diém cu thé.
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Hinh I: Dién bién gid vang trong nudc tir nam 01/05/2012 dén 09/05/3012 (4

Pinh nghia: Cho X, Y la hai tdp hop thuéc
tap 6 thue R, ham Séfxdc dinh trén X, nhdn
gid tri trong Y la mét quy tic cho twong vmg
méi s6 x thuéc X véi mét sé yduy nhat thuéc Y.
Ky hiéu:
f:X->Y,xm f(x)hoicy = f(x).
Trong do:
o TépXgoila mién xac dinh.
« Tap Y goi la mién gia tri.
« x goi la bién doc 1ap hay con goi la dbi so.
« y goi 1a bién phu thudc hay con dugc goi
14 ham so.
e f{x) duogc goi la gia tri ciia ham f'tai x.
2. Mt s6 cach biéu dién ham sé6 mét bién
s6 thue
C6 4 c4ch biéu dién ham s 1a:
Ham sd duoc cho bdi mot biéu thie cu thé
clia an.
Ham s6 duoc cho dudi dang bang gia tri.
Ham s6 duge cho boi do thi.
Ham sb duoc cho dudi dang dién ta bang
10 (hay bang tir ngi).
Mot ham s thi ¢é thé duoc mo ta bang ca 4
cach, tir mot trong 4 dang ta déu c6 thé suy ra
cac dang mo ta con lai ciia ham s6 do.
Do vay tuy vao muc dich, hoan canh ma
chung ta lya chon cach biéu dién ham sd sao
cho phul hop va thuan loi dé giai quyét cac

van d¢ lién quan.

2.1. Ham s6 dwoc cho béi mot biéu thire cu
thé ciia 4n

Pay la cach thirc truyén thong ching
ta van thuong nghién ciru, ham sé y = f(x)
dugc cho duodi dang mét biéu thuc cu thé cu
thé x 14 f(x), vi du nhu ham sé y = x2 + 1,
y = sin2x, ...

Trong 4 truong hop néu ra & muc 1 thi
ta thdy rang truong hop a vé dién tich cua
hinh tron thi lya chon biéu dién ham sb dudi
dang mot biéu thirc cu thé ctia an 1a phu hop
nhat, cy thé ham S (dién tich cta hinh tron
ban kinh 7) dugc xac dinh bsi: S = mr?,
trong d6 mién xac dinh ctia ham sé 1a: {r|r >
0} = (0,+) va mién gia tri ctia ham sd
cling la (0, +o0).

Vi du 1: Ctra s6 ctia mot ngdi nha dugc
thiét ké dudi dang 16 hinh vudng nhé c6 canh
1a x ghép lai v6i nhau va
phia trén la nua hinh
tron nhu hinh 2. Hay
xac dinh dién tich S ctia

cta s6 do nhu la mot

ham so cua an x.
Giai:

Dién tich cua mdt hinh

Hinh 2

vuong nhé 1a: x?

Hinh tron phia trén c6 ban kinh la: 2x
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=> di¢n tich ctia ntra hinh tron phia trén la:

1
ST (2x)? = 2mx?

Do d6 dién tich cua ctra s6 la:
S =16x%+2nx? = (16 + 2m)x>.
2.2. Ham s6 dwoc cho béi db thi

Truong hop thir 4 trong 4 trudong hop
néu ra & muc 1 1a mot vi du vé ham sé duogc
cho boi db thi, dwong nhién trong trudong hop
nay nguoi ta ¢ thé ghi chép lai nhimng bién
dong cua gia vang vao mot bang sb licu, tuy
nhién bang cach thé hién trén do thi s& giup
ta ¢ cai nhin dé dang hon vé ting giam gia
vang nhu thé nao. Hon nira trén cung mot hé
toa do ta c6 thé v& dd thi ciia nhiéu ham s
gitip viéc so sanh vé twong quan do thi cua
céc ham s6 dé dang hon, vi du nhu trong hinh
1 thé hién do thi cta gid vang SIC mua vio
va gia vang SJC ban ra trén cung mat hé toa
do tir do gitip ta so sanh giira gia vang mua
vao va ban ra mét cach dé dang hon.

Do thi cia mdt ham sb thi duogc thé
hién trén hé toa d6 tuong tng, chang han d6
thi ctia ham s6 y = f(x) duogc thé hién trén
hé toa do Oxy. Dat van dé nguoc lai: Co phai
moi dudng cong trong mit phang déu la dd

thi ciia mot ham s6? Dé tra 101 cho cau hoi
nay chung ta ciing xem lai dinh nghia vé ham
s6: mot ham s6 f: X = Y la mét quy tic cho
twong ting moi s6 x thuc X véi mét s6 y duy
nhat thuéc Y, do &6 mot duong cong trong mat
phang Oxy 14 d thi ciia mot ham sb cua 4n
x khi va chi khi dwong thang vuéng goc voi
truc Ox cdt dé thi d6 tai mét diém duy nhat.
(vi du nhu Hinh 3, hinh 4)
y

(a, b)

(9] a

‘|

e
Hinh 3

Hinh 4
Puong cong trong hinh 3 1a do thi ciia mot
ham s6 ciia 4n x vi moi duong thing x = a
déu cat duong cong tai mot diém duy nhat
nghia 1a v&i mdi gia tri x = ata xac dinh
dugc duy nhit mot gia tri y = b théa man
f(a) =b. Con duong cong trong hinh 4
khong phai 1a d6 thi ciia mot ham sb ctia an x
vi theo hinh v& dudng thang x = a cit duong
cong tai hai diém (a, b) va (a, ¢) c6 nghia la
tai x = a ta xac dinh dugc 2 gia tri y tuong

unglay =bvay =rc.

Vi du 2. Cho biéu d6 gia vang trong nudc ngay 02/02/2015

BIEU BO GIA VANG TRONG NUFOC (HA NOI) VA THE GIOI

(Vietnam [Hanol] and International Gold price charis)

Gia i

1600 4

Mgiry 2 thing 2 ndm 2015

Odn v tinh 1 = 1,000 VHD

35004

3400 +

351

———

3300 - —

3302 w2a7 3287
2 3194

3200

T T T
8h30 Bh55 Fho3

Viang miéng SJC GD 1&

10h00

Ban ra:
Mua vao:

Ban ra:
Mua vao:

Vang rdng THANG LONG

T T >

15h29 16h30  This gian
Vhng thé gidi 000.9
Ban ra:

T T
1Z2hoo 14h33

Hinh 5: Biéu dé gia vang trong mece (Ha N§i) ngay 02/02/2015
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t 0124 |6|8|10]12|14
T(°F) | 82 | 75|74 |75|84{90 |93 |9

C6 thé thay gia vang/chi P 1a mot ham so cia

an 1a thoi gian t.
a, Hay xac dinh gia vang rong Thiang Long
ban ra, mua vao va gia vang thé giéi vao luc
9h03.
b, Nhan xét vé su bién dong cua gia vang thé
gidi trong ngay 02/02/2015.
Giai:
a, Nhin vao d6 thi ta théy :
Gia vang rong Thiang Long ban ra luc
9h03 la: P;(9h30) = 3.351.000 VND/chi.
Gia vang rong Thing Long mua vao luc
9h03 la: P,(9h30) = 3.306.000 VND/chi.
Gia vang thé gioi lac 9h03 la:
P;(9h03) = 3.297.000 VND/chi.
b. Gia vang thé gidi trong ngay 02/02/2015
cao nhit vao dau gio sang, giita budi sang va
trua di ngang, chiéu giam nhe.
2.3. Ham s6 dwoc cho dwéi dang bang gi tri
R4t nhiéu bai toan thuc té, cling nhu
trong cac linh vyc nhu vt ly, hoa hoc,
dia 1y, ky thuat, kinh té, ... ham sé duoc sir
dung d&én dudi dang bang sb liéu. Vi du nhu
trong 4 trudong hop néu ra & muc 1 thi ta thay
rang truong hop c¢ 1a ham s6 duoc cho dudi
dang bang s6 liéu. Trong trudng hop nay khi
ta v& cac diém trong bang sb liéu 1én mot hé
truc toa dd thi tir d6 ta c6 thé phac thao dugc
dd thi ctia ham sb do tuong ddi chinh xéc, tir
do gitip ta c6 thé wéc lwong gan dung gia tri
ctia ham s6 tai nhitng gi4 tri khic ctia ddi s6
ngoai nhitng gia tri d3 dugc dua ra trong bang
sb lieu.
Vi du 3. Do nhiét 40 T (°F) cua mot thanh
phé bit dau tir 12h dém (te Oh) dén 2h chiéu
(tc 14h) cung ngay, cir cach 2 gio dong ho
nguoi ta lai do mot 14n va nhén duogc bang s6

liéu sau:

Duya vao bang s6 liéu trén hay phac thao
dd thi ctia ham sb va uéc lugng nhiét 6 cua
thanh phé lic 9h.
Giai:
i3
90T

80
70

8 | 10 12 14 1

Xac dinh céac diém co toa do (0, 82); (2, 75);
(4, 74); (6,75); (8, 84); (10, 90); (12, 93); (14,
94) trong mit phang toa o TOt (nhu hinh v&)

tur d6 phac thao duoc dd thi ctia ham sd trén.

0 2 4 6

Tur d6 thi ta c6 thé ude lugng nhiét d6 cua
thanh phé lac 9h 1a khoang P(9) ~ 87°F.
2.4. Him s6 dwoc cho dwéi dang dién ta
bang 10i (hay bang tir ngir).

Truong hop tha 2 trong 4 trudng hop

néu ra & muc 1 1a mot vi du vé ham sd duoge
cho duéi dang dién ta bang 16i. Dua vao miéu
ta ta co thé 1ap bang gia tri hay xac dinh d6
thi cia ham sd va cling co thé xéac dinh dugc
gan dung biéu thic cu thé cua ham sé (thuc
té kho c6 thé xac dinh dugc biéu thie chinh
xac ctia ham s, tuy nhién cé thé xac dinh
dugc gan dung biéu thic cua ham sb bang
mot s6 phuwong phap cu thé).
Vi du 4. Piéu tra vé dan sd cua tinh Thai
Nguyén tir nim 1995 dén nam 2002 ta nhan
duoc két qua sau: Btong s dan cua tinh tir
nam 1995 dén nam 2002 luot
1a:1.005.000 nguoi  1.020.600  nguoi,
1.029.600 nguoi, 1.038.500 nguoi, 1.047.800
nguoi, 1.055.500 nguoi, 1.063.600 nguoi,
1.071.000 nguoi.

lan
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Vi s0 liéu di€u tra nhu trén ta cé the 1ap bang gia tri cho so li€u nhu sau:

Nam 1995 1996 1997 1998 1999 2000 2001 2002
Téng s6 dan

. . 1005,0 | 1020,6 | 1029,6 | 1038,5 | 1047,8 | 1055,5 | 1063,6 | 1071
(nghin nguoi)

Néu ta coi thoi diém nam 1995 13 tmg voi d6i s6 t = 0 thi khi d6 ta c6 tong so dan P ciia thanh

phd Thai Nguyén duge coi nhu 1a mot ham sé cua t va duoc cho dudi dang bang sd liu sau:

t 0 1 2

3 4 5 6 7

P (nghin) 1005,0 | 1020,6

1029,6

1038,5

1047,8 | 1055,5 | 1063,6 | 1071

Tir d6 ta c6 thé phac hoa dd thi cia ham
P(t) (cach lam tuong tu nhu vi du 3). Nhin
vao d6 ta co thé thay dugc dan sd cua tinh
Théai Nguyén tang dan theo timg nam va dua
vao do thi ta biét duge toc do tang dan s6 nhu
thé nao.

KET LUAN

Ham s6 1a mot van d& rat quan trong
khong chi trong toan hoc ma no6 con sinh ra
dé giai quyét rat nhicu cac bai toan thuc té,
trong khuon kho cta mot bai bao tac gia da
trinh bay nhitng nét don gian nhat ctia 4 cach
biéu dién mot ham sd thong qua cac vi du cu
thé, viéc thé hién mot ham sb theo nhiéu cach
nhu vay phﬁn nao thé hién duge su gén glii
cua toan hoc véi thuc tidn. V&i cac ham sd
duoc cho duoi dang bang sb liéu hay dd thi

chiing ta van c6 thé giai quyét dugc cac van

dé khac lién quan dén ham sb nhu dao ham,
tich phan, ... ciia ham s do, tac gia hy vong
s& tiép tuc phat trién van dé nay trong cac
nghién ciru tiép theo.
TAI LIEU THAM KHAO
[1] Jame Stewart, Single Variable Canculus
Early Transcendentals, Seventh Edition,
Copyright 2010 Cengage Learning.
Toan 2,

Truong Dai hoc K¥ thuat Cong nghiép

[2] On Ngii Minh, Bai gidng mén

Thai Nguyén.
[3] Website: http://www.gopfp.gov.vn/ (Tong

cuc dan s6 - ké hoach hoa gia dinh).
[4] Website :
https://luattaichinh.wordpress.com/
(Luat Tai chinh — Ngan hang).
[5] Website: http://www.btmc.vn

SUMMARY

When learning and teaching mathematical modules at the University of Industrial

Engineering, we often study about funtions with their traditional performances that are the

algebraic formulars. However real world problems are often represented by a table of values or by

a graph. In this article, author give four different ways to represent a function: by an equation, in

a table of values, by a graph, or in words and some examples illustrating those problems.

Keywords: function, variable, table of values, graph, algebraic formular, value, ...

38


http://www.gopfp.gov.vn/
http://www.btmc.vn/

KHOA KHOA HOC CO BAN — KY YEU HOI THAO KHOA HOQC 05/2015

TRI RIENG-VECTO RIENG VA MOT SO UNG DUNG

Vii Hong Qudn

Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

Tém tit
Bai bao tap trung nghién ciru tinh chat
cua tri riéng véc to riéng cua ma tran vudng
cép n va tir 46 néu ra mot s tmg dung quan
trong trong dai s6 tuyén tinh nhu vin dé ma
tran nghich dao, da thirc ma trén. ..

T khéa: ma trdn, tri riéng, vécto riéng,
dinh thuc, ma tran nghich dao...

1. Giéi thi¢u

Dai s6 tuyén tinh 13 mot nganh toan
hoc nghién ctru vé khéng gian vecto, hé
phuong trinh tuyén tinh va cac phép bién doi
tuyén tinh giita chiing. Cac khai niém vecto
trong khong gian vecto, ma tran , dinh thic,
tri riéng va véc to riéng 1a nhiing cong cu rat
quan trong trong dai sb tuyén tinh. Cac bai
toan nhu phép quay trong khong gian, nhén
dang duongbic hai, mat bac hai va tim ma
tran nghich dao 1a nhiing bai toan cd tam
quan trong trong thuc té. D¢ giai cac bai todn
d6 chung ta ¢6 nhidu céng cu. Va mot trong
nhitng cong cu hi€u qua chinh 1a st dung tri
riéng véc to riéng. Bai bao nay tac gia minh
hoa diéu do.

2. Tri riéng, vécto riéng va mdt s ing
dung trong dai so tuyén tinh

2.1 Tri riéng va véc to riéng

S6 A duoc goi 1a tri riéng ciia ma tran
vuong A néu phuong trinh Ax = Ax ¢6 nghiém
khac khong, déng thoi véc to ¢t x d6 duoc
goi 1a véc to riéng tng voi tri riéng A.

Nhan thdy, néu x 14 véc to riéng ctia A ing
voi tri riéng A thi voi moi ¢ €R, cx cling 1a
véc to riéng cua A ung voi tri riéng A. That
vay, A(cx) = cAx = cAx = A(cXx).

2.2 Phuong trinh déc trung

Ta viét lai phuong trinh Ax = Ax duéi dang
(A—AE)x =0. Do x # 0 nén det(A — AE) = 0.

Phuong trinh det(A — AE) = 0 dugc goi 1a
phuong trinh dic trung cia ma tran vuong A
va da thuc det(A — AE) duogc goi 1a da thuc
dac trung cta A.

2.3 Tim véc to riéng ciia ma tran

Khong gian nghiém cua phuong trinh (A —
AE)x = 0 duoc goi 1a khong gian riéng ctiia A
{mg v6i tri riéng A. S6 chidu cua khong gian
riéng d6 duogc goi 1a bdi s6 hinh hoc ciia A.

Qua trinh tim véc to riéng va co sé cia
khong gian riéng

1) Giai phuong trinh dic trung det(A-—
AE) =0, tim duoc cac tri riéng AB1, AB2s, ...

2) Véi mdi ABks, ta tim nghiém x
eker(A-ABkgE) tur hé¢ (A-ABwE)x = 6. Di
nhién hé c6 vo sb nghiém, ta tim cach biéu
dién chung dudi dang t6 hop tuyén tinh cua
mot sd véc to doc 1ap tuyén tinh nao diy
trong ker(A—ABxBE), tir do ta c6 co so cua
ker(A—ABysE).

2.1 M@t sb ing dung

2.1.1 Chéo héa ma tran

2 -1 -1
Chéo hda ma tran sau: A= | -1 2 -1
-1 -1 2
2-A -1 -1
[A-AE|=0&| -1 2-A -1/=0
-1 -1 2-A

< -MA-3)=0= L1 =0,1=3 (kép).
X
e VOiA=0:(A-0E)|y|=0

V4
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2 -1 -1||x 0

<=1 2 ~1f|ly|=10
-1 -1 2]||z 0

= X+2y-z=0=<y=s
—-Xx—-y+2z=0 Z=S$
X 1] 1

=>ly|=s|l|=mwu=]1|
z 1] |1

e V6iA=3:

-1 -1 -1][x 0

-1 -1 -1||y|=|0

-1 -1 -1]|z 0
-x-y-z=0

= 1-x-y-z=0
—-x-y-z=0
X=-s—t X -1 -1

zZ= z 0 1
-1 -1
>w=| 1|,us=| 0
0 1
I -1 -1
=P=1 1 0].
I 0 1
2.1.2 Tinh dinh thirc ma trin

Cho A 1a ma tran vuong cap n trén K
va A, 4,,..., 4, 1acac gid tri riéng cua nd. Do
A, Ay, A, 1a cac gia tri riéng ctua A nén
A2y, s A 18 cac nghiém cua da thirc dac
trung P,(¢) . Do do:

Py(0)=det( A= A1) = (1Y (=2 )t = A). (1= A,)
Layt =0, taco:

det A = P,(0) = (=1)"(0=4)(0—4,)..(0~ 4,)
AN

Vidul: Cho matran A = 41l

Ta co det(A) =15
Ta di kiém tra béng cac tri riéng:
Da thire dac trung P, (f) cua 4 1a
P, ()=t —tr(A)t+det 4
=1’ —8+15=0
Suy ra A, =3 va A, =5 la cac gia tri
riéng ciia ma trdn A. Do vay det(A)=15
0 1 1
Vidu 2: Chomatran A={1 0 1
1 10
Tinh det(A-201513)
Giai:
ba thuc dac trung cua ma tran A la:
P, (A)=det(4—-AI)

-4 1 1
=1 -4 1|=-A+31+2
1 1 -2
Suy ra:
det(4—-20157) = P,(2015)
=-2015"+3.2015+2
2.1.3 Tinh da thirc ma tran f(A)

Do A;,A,,..., A, lacac gid tririéng A nén

S, f(A),..., f(X,) 1a cac gia tri riéng
cua ma trdn f(A). That vay:

Gia st f(t)= 2@’ € K[t].

Khi d6, f(4)= 2%1", £(A) =§1: ad
Va f(A)y = (2@.4)\; = 261,. (4v)
= lea,. (4'v)= (iaiiijv = (A
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Vay f(A)la gia tri riéng cua f (A). Do do
det f(A)=f DS (Ny)- f(A,).

2 4 3
Vi du: Cho ma trdn 4=|-4 -6 -3|.
3 3 1

Tinh f(A) v6i f(x)=x*3x3-1
Pa thic dac trung cia ma tran A Ia
P,(t)=—1 =3¢’ +4. Liy f(x) chia cho P(x)
ta duoc thuong 1a q(x)=-x va phan du
r(x)=4x-1. Do do: f(x)= P(x). (—x)+( 4x-1).
Suy ra f(A)=P(A). (-A)+H( 4A-1)=4A-1
2.4.4 Tinh liy thira ma tran A"

Trong nhiéu ing dung ta thuong phai
lam phép tinh sau day: cho trudc mot ma tran
A va nhiéu vectors x, tinh Ax véi nhiéu gia
tri khac nhau cua sé mit A"x. Vi du néuA la
ma tran ciia mot phép bién ddi tuyén tinh
(linear transformation) nao do, nhu phép
quay va co dan trong computer graphics
ching han, thi A4"xcho ra két qua cua phép
phép bién d6i tuyén tinh nay ap dung k lan
Vao X.

Cho A, B va P la cac ma tran sao cho
A=PBP.

Ta co:

A" =(PBP" ) = PBP'.PBP"..PBP"

(nlan)va PP'=1.Suyra 4" = PB"P"

2 00
Vidu: Cho A={0 3 0].Tinh A" bing
0 1 2

cach chéo hoa ma tran 4.

* Pa thuc déac trung P,(f) cia ma trdn A4 1a
P,(¢) =(t—-2)(3—1). Giai phuong trinh dac
trung f,(¢) =0, ta nhin dugc cac nghiém
phéan biét 2,3. Do d6 cac gia tri riéng phan biét

clamatrin A lat=23.

*Voit=2,tacd
E,(2)=((1,0,0),(0,0,1))
vacoso S, =1{v, =(1,0,0),v, =(0,0,1)}.
Véit=3,taco E, (1)=((0,1,1))
vacoso S, ={v, =(0,L1)}.
*Do §=8US,US, ={v,v,,v;} nén ma
tran A chéo hoa duge va D = P AP, trong
d6 ma tran kha nghich P véi cac cot 1a cac
véc to riéng V;,V,,V, va ma tran duong chéo
D véi cac phan tir trén duong chéo chinh

2,2,3 twong ung vdi cac véc to riéng v,,V,,V;

1 00
P=[v, v, v;]=|0 0 1
01 1
2 00
va D =diag(2,2,3)=|0 2 0
0 0 3
A" =pPD"'P' =
1 0 02 0 0 0 0
0 0 10 2 0 -1 1
0 1 1]J0 0 3Jl0 1 O
[ o 0 0
=0 3" 0
0 3"-2" 2"

2.4.5 Tinh ma tran nghich dio

2 4 3
Chomatrin A=|-4 -6 -3]|.
3 3 1

Tinh A",
DPa thuc dac trung ctia ma trén A 1a
P(t)y=-t -3t +4
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Vu Hong Quan
Thai nguyen university of technology Faculty of General Science
Summary

Eigenvalues (eigenvalue) and private vector (eigenvector) is the very basic problems in Linear
Algebra. This post will repeat the concept eigenvalues, eigenvectors and some relevant results.
This knowledge is fundamental and will be used more in the next article theo..Bai research report
focusing properties of eigenvalues own vector square matrix of order n and thereby raised some
important applications important in linear algebra as the inverse problem, polynomial matrix,

calculate the determinant, matrix exponential ...

Keywords.: matrix, eigenvalues, separate vectors, determinants, matrix inversion ..

MOT VAI UNG DUNG CUA TiCH PHAN XAC PINH
Ngé Van Giang
Bé mon Todan, Khoa Khoa hoc Co ban, Truong Dai hoc Ky thudt Cong nghiép

TOM TAT hiéu hon nita vé vmg dung cia Todn hoc va
Tich phén xdc dink dd dwoc gidi thiéu cu thé la wng dung cua Tich phan xdc dinh
trong sach Gidi tich 12 [1] va trong quyén trong thyc té.

Tur khoa: Tich phan, ing dung, cong, luc,
bat dang thuc ...

NOI DUNG

I. Ung dung ciia tich phan trong tinh cong

Todn hoc cao cdp [2]. Ngoadi nhitng khdi
niém, tinh chat, nhitng tng dung ciia né trong
viéc tinh dién tich, thé tich, dé dai cung da

duwoc gi6i thiéu. O day, t6i muon trinh bay

thém mét vai umg dung ciia no trong viéc tinh va lye

cong, tinh lyc ciia mét sé bai todn thc té. Nhiéu bai toan img dyng tich phan c6

Pong thoi img dung ciia né trong mét vai bai thé dugc giai theo luoce 46 dudi day. )
toan chung minh bat dcfng thire, dcfng thirc va Gia sir dai Iuong P lién hé v6i bien

tinh gidi han. Nham hi vong gitip nguwoi doc ddc ldp x sao cho x fily ¥ trong mét khoang

cho trudce, néu cho x bién thién mot lugng dx
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da nho thi P bién thién 1 lugng AP ~
f(x)dx, sb hang bo qua 1a VCB bac cao hon
dx. Khi @6 dP = f(x)dx & P'(x) = f(x);
vay néu f(x) lién tuc va néu x bién thién tir a
dén b, a va b trong khoang da cho thi P s& bién
thién mot luong tong cong 1a

f; f(x)dx.

Vi du 1: Binh hinh tru ban kinh day
1a r va chiéu cao la h (m) chtra day chit long.
Tinh cong can thiét dé hat hét chat long ra
khoi binh ( coi khéi luong riéng ciia chat 1ong
1a p = 1 va gia toc trong trudng 1a g = 9,8).

Giai: Chia chiéu cao h cua hinh tru
thanh n phan bang nhau, ta duoc cac 16p chat
long véi do cao 1a % = Ax.

Xét 1op thar i co do sau la iAx
(i=1,2,...,n); thé tich cua 16p nay la

AV; = mr?Ax véi trong luong

AP; = 9,8.10007r%Ax.

Cong can thuc hién dé hut 16p chét
long nay (véi do sau x; = iAx) ra khédi binh
la AA; ~ AP;x = 9,8.10007r2Ax. Nhu vay,
tong cho  boi:

cong A cong

A= lim »" 980071 x Ax
—>0 pa]

h
- j9800m2xdx — 49307121 ().
0

Vi du 2: Canh c6ng mot dap nude co
dang hinh thang day trén a, day dudi b (a>b),
chiéu cao h va dit thang dtng. Tinh luc tac
dung 1én canh cong khi nudc vira hay ngap.
Néu muc nudce chi bﬁng mot nira (h/2) thi luc
tac dung chi con bao nhiéu phan trim so véi
luc tac dung ban dau.

Gidi: Ta biét rang ap suét ti 1¢ thuan
voi d) sau va ¢ do sau x, ap suét cua nude 1a

9,8.1000x (ml)

2

Xét mot dai canh cong & do sau x, day
16n 13 y va chiéu cao dx véi dién tich x4p xi
1a ydx. Vi dx nhé nén coi moi diém cua dai
¢6 cung d6 sau va do d6 co cung ap sut.

Ap lyc nudc 1én dai nay xép xi bang
AP = 9800xydx = dP.

Viy=a+ b;—ax

~ AP = 9800x (@ + ") dx.

Lay tich phén ta duoc lyc tac dung 1én
canh cong khi nude vira ngap la:

h (b —a)x
P = f 9800x (a + —) dx
0 h

9800(a + 2b)h?
= z (N).

Trudng hop muc nudce chi bang mot

nua (h/2) thi &p dung cong thuc trén voi

a=“2ﬁ,b = b,h=§taduqc
P = 98002 p2(N).

2
Viay néu muc nudc chi bang mot nura
100(a+5b)

8(a+2b)

II. Ung dung tich phéan trong chimg minh

thi tac dung nudc con

trong chirng minh dang thirc, bat ding thirc.
Tinh chit I:

Néu f(x), g(x) kha tich trén [a, b] va
f(x) < g(x),Vx € [a, b] thi

b b
f fx)dx < f g(x)dx.
a a
Vi du 3: Cho x > 0, hay chirng minh:

. x? x3 x™
e >1+x+5+§+---+m,‘v’n21.
Giai: Chirng minh quy nap theo n.
e Véin=1.
Tret > 1voit>0
suy ra f;cetdt > foxdt
haye* —1>x-e*>1+x.
e Giasuvoin=ktaco
x? x¥

ex>1+x+7+-~-+F voix >0
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e Ta ching minh bat dang thirc ding
véi n = k+1. That vay, tu

2 k
ex>1+x+x7+---+x—vé'ix>Osuyra

Jyetdt > [ (1+t+ +ot )dt
xk+1
e* >1+x+ + e +(k+1)'
Vay bat dang thuc dang voi n = k+1.
Chug to bat dang thirc dung v6i moi n.

Vi du 4: Ching minh rang:

et 1* 1 ol 1 1
[(Zn - 1)!!] Tr1<7S (2n- 1)"]
Chung minh:

/2
I, = f sin™ xdx
0

/2
=mn-1) sin®~2 xcos?xdx
0
/2
=(n-1) sin® 2 x(1 — sin? x) dx
0
=M —-Dh,—n-Dl,

n—1
- I = (T)In—z

Qua cong thic truy hdi nay, ta co:
/2
I, = f sin®™ xdx
0

_@2n-1)@2n-3)..31 n

2n(2n—-2)..2) 2

/2
Lyl = f sin?™*1 xdx
0

. (@n(@2n-2)..21
T (@n+1)(2n-1)..3.1)

Cho0 < x < g
ta cosin®™*1 x < sin®™® x < sin®*"1x
Tur d6 suy ra
[ (2n)! ] 1 3 [ 2n)! ] 1
n-Duf "2n+1 " 2 @n-Dul "2n

Tinh chat 2: Néu f(x)
vx € (a, b)thi f;f(x)dx = f;g(x)dx
Vi du 5: Chimg minh rang

= g(x) véi

., on+1l
n 1 . _ 2"

=044~

n+1

Churng minh: Ta c6

(142" =C2 + Chx + C2x* + -+ Chx™
suy ra

fol(l + x)"dx =

= fol(C,? + Clx + C2x% + -+ CPx™)dx

(1+x)n+11
n+1 lo
0 1 1,.2 1 2.3 3% n+1
—(Cx-I-ZCx +3Cx+ + +1C Ik
. 2n+1
l
Hay iz O+1 Cn =g

I11. Ung dung tich phén tinh giéi han.
Bai toan:
Cho S,, = Y-, u; . Tinh LimS,, .
Buoc I: Bién d6i tong vé dang
Sp = —2i=1 wif(a+ l—
Buéce 2: Chi ra ham f va chimg minh f'lién tuc
trén [a, b].
Buée 3: Két luan LimS,, = f:f(x)dx
Trong thuc hanh ta thuong gap truong hop
don giana=0;b=1.
Vidu 6: Tinh

. 1 1 1
le[\/4n2—1 T Van2-22 Tt \/4n2—n2]
Giai: Ta co

1 1
Sn = ;Z?:l i 2
+(3)

Chia [0, 1] thanh n phan bang nhau

e L2 . i . ~
boi cac diém chia x; = - (i=1..n). Trén

mdi doan [x;_y, ;] 14y p; = i', A== khi do
1
1f(pz) i = l 1ﬁ
4(3)
Do do,
Li + ! +ot ! ]
m
V4n2 —1  4n? - 22 Van? —n?
_l_dax _=m
(4-x2) 6
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IV. Vai bai toan ap dung. vé tmg dung ctia mdi linh vuc toan hoc trong
Bai 1: Tim cong can thiét dé hat hét nude tir céc bai toan thyuc té, va mo rong hon 1a ung
mot binh hinh nén 16n nguoc véi chiéu cao h dung cua Toan hoc trong cudc séng cua ching
va ban kinh day 1a R? ta. Bai viét phu hop cho sinh vién ndm thir
Bai 2: Ching minh rang: nhét va nam thir hai c6 thé tham khao dé hiéu
% + é T ot % <In(n) <1+ % + o ﬁ 55131 ho*nkvé mg dung cﬁ? tich phan xéc dinh.
TAI LIEU THAM KHAO

15425 +---+n>

Bai 3: Tinh lim

né [1] Nguyén Huy Doan — Bai tdp gidi tich
KET LUAN ndng cao 12 — Nha xuét ban gido duc - 2009.
Trong cudc song chung ta luén muodn tra 161 [2]. Nguyén Dinh Tri, Ta Van Dinh, Nguyén
cau hoi ‘ing dung cua toan hoc 1a gi?’. bé tra H Quynh — Todn hoc cao cdp - Tdp 2 — Nha
16 mot phan nho cau hoi do, trén day tac gia xuat ban Giao duc — 2003.
da trinh bay motj vai ing dung cua tich phan [3] T6 Van Ban — Gidi tich toan hoc ndng cao
xac dinh. Méc du chi 1a thém mét vai Gng — Nha xuit ban gido duc - 12/2005.
dung cua tich phén xac dinh nhung tac gia [4] Trin Phuong— Pai 56 so cdp — Nha xuét
mong mud6n ngudi doc ¢ thé hinh dung hon ban gigo duc.

SUMMARY

Definite integrals were introduced in Analysis of 12 [1] and in advanced mathematics book [2]. In
addition to the concept, nature and the application of it in the calculation of area, volume, length
provision had been introduced. Here, I would like to present a few more of its applications in the
computing, compute power of some actual problem. Also its application in some problems proving
the inequality, inequality and limits. To hopefully help readers understand more about the
application of mathematics and specifically the application of Integral determined in practice.
Keywords: Integral, applications, construction sites, power, inequality ...

NGHIEN CUU VE MO HINH TOAN HOC VA MOT SO BAI TOAN TRONG MAT PHANG
Nguyén Thi Phuong
Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT Tur khoa: M6 hinh toan hoc, cong cu toan
Hién nay, dé mo ta cac hién tuong tu nhién, hoc, ...
can st dung cac cong cu toan hoc mot cach NOI DUNG
logic, noi tom gon d6 chinh 1a cac phuong 1. M6 hinh toan hoc la gi
trinh toan hoc va céc diéu kién toan hoc. Bai Trong khoa hoc k¥ thudt, kinh té, moi
bao nghién ctru viéc dung nhiing cong cu toan truong v.v. néu st dung phuong phép thuc
hoc mo6 ta mot hién tugng tu nhién, cu thé 1a tién dé lam thi nghiém s& rat dat do, nguy
MBS hinh toan hoc. Viéc kiém ching su dung hiém va thdm chi 1a khong thé thuc hién
dan trong viéc lya chon ding mé hinh phu dugc. Néu sir dung phuong phap thuc nghiém
hop, hay dang toan tong quat cho mot mo dé tinh toan s& cho ra két qua khach quan va
hinh nhin chung 13 khé khin, moi ly thuyét rat chinh xac, nhung trong thoi dai ma mot
déu phai dugc kiém dinh bang thuc nghiém. méy tinh c4 nhan co thé tinh toan hang triéu

phép tinh trén mdt gidy thi viéc st dung
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phuong phép 1y thuyét dé tinh toan 1a diéu
can thiét va hitu ich cho viéc nghién ctru ciing
nhu dy doan cac hién tugng ty nhién

Mot mo hinh toan hoc 1a mdt mo ta toan
hoc (thuong 1a bang phuong tién cua mot
ham hodc mot phuong trinh) ciia mot hién
tuong trong thé gidi thuc nhu:su phét trién
ctia dan sd, nhu cau vé mot san phém, tdc do

cua mdt vat roi, nong do cua mot san pham

Real-world
problem

f

Mathematical
model

Formulate

Solve

Test

trong mdt phan ing hoda hoc, tudi tho cia mot
nguoi khi sinh, hodc cac chi phi cua viéce cit
giam khi thai... Muc dich cua cac mo hinh Ia
dé hiéu hién tuong nay va dé dua ra dy doan
vé dién bién trong twong lai.

2. Qua trinh mé hinh toan hoc

Hinh 1 dudi ddy minh hoa qua trinh mo

hinh toan hoc cho mot van dé thuc té.

Mathematical
conclusions

Real-world
predictions

Interpret

Nhiém vu dau tién ciia ching ta 1a xay
dung mdt mo hinh toan hoc béng cach xac
dinh va dit tén cac bién doc 1ap, cac bién phu
thudc, cac gia dinh lam don gian hoa cac hién
tugng du dé co thé giai quyét toan hoc mot
cach dé dang. Chung ta sir dung kién thuc sy
hiéu biét vé tinh hudng vat Iy va cac k¥ ning
toan hoc dé co duoc phuong trinh thé hién su
lién quan cua cac bién. Trong tinh hudng ma
khong c6 dinh luat vat Iy dé hudng dan, co
thé can phai thu thap dir liéu (hodc tir mot thu
vién hodc Internet hodc béng cach tién hanh
cac thi nghiém riéng) va kiém tra dir lidu
trong bang dé phan biét mo hinh. Tur biéu
dién dang s6 nay cua mot ham chiing ta co
thécé duoc mot biéu dién d6 hoa biang cach
vé& cac dit liéu. DO thi c6 thé s& £01 ymot cong
thirc dai s6 phit hop trong mot sd truong hop.

Giai doan thir hai 1a ap dung kién thirc toan
hoc da biét dé giai quyét cac mo hinh toan
hoc ma da xay dung duoc, tim cac két luan
toan hoc.

Trong giai doan thir ba, ching ta dua ra
nhitng két luan toan hocva phién dich ching

véthong tin cac hién tuong ban dau trong thé

Hinh 1

gidi thuc bang cach cung cép nhitng giai
thich hodc dua ra du doan.

Budc cudi cung 1a thir nghiém, dy doan
béng cach kiém tra véi dit liéu thuc té méi.
Néu nhitng du doan khong phu hop véi thuc
té, chiing ta can phai tinh chinh mé hinh hozc
xay dung mot mo hinh méi va bét dau tro lai
chu trinh trén.

Ta can nhan thuc rd, mdt mo hinh toan hoc
khong bao gid 1a mot biéu dién hoan toan
chinh x4c vé mdt tinh hinh cu thé, né 1a mot
su ly tuong hoa. Do phirc tap cia mot mo hinh
toan hoc luén bao gém viéc danh doi gilra su
don gian va d6 hiéu qua. Y tuong co ban cua
Mot nguyén 1i dic biét lién quan dén van dé
mo hinh hoa la giita cac mé hinh ma co kha
nang phan dodn twong doi nhuw nhau, thi mé
hinh don gian nhat dwoc lua chon. Trong khi
do, viéc tang do phuc tap thuong tang do phu
hop ctia m6 hinh, nd lai lam cho mé hinh tré
1én kho hiéu va kho giai quyét, dong thoi co
thé lam xut hién cc van dé vé tinh toan, bao
gdm su 6n dinh cua phép tinh. Mot mo hinh
t6t 1a motsu don gian hoa thyc té, da dé cho
phép toan hoctinh toan chinh xac, va du dé

cung cap cac két luan co gia tri. Diéu quan
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trong, d6 1a nhan ranhiing han ché ciia md
hinh.

Viéc st dung md hinh toan hoc dé giai
quyét mot bai toan thyc tién thudng cé sai s6
trong qué trinh tinh toan, nhiing sai s6 nay
khong dugc vuot qua mic do gidi han cho
phép, trong gidi han nay mo hinh toan hoc s€
cho ra nhiing 10 giai rat sat v6i thuc tién. Khi
day co thé sir dung cac két qua tinh toan nay
cho viéc nghién cGu, danh gid cling
nhu dy doan cac hién tugng tu nhién.

3. Sir dung ham dé mé hinh hoa cac hién
twgng thuc

C6 rat nhiéu loai ham khac nhau c6 thé
dugc st dung dé mé hinh hoa cac mbi quan
héduge quan sat trong thé gidi thyc. Trong
phan tiép theo, chiing ta cliing xem xét, thao
luan vé cac ham, dd thi ciia cacham va mot sd
vi du vé& nhiitng tinh hudng thich hgp mé hinh
hoa bdi cac hamdo.

Ngoai ra, trong truong hop khoéng co
nguyén 1y hay ngudn gdc nao gitp xay dung
mod hinh ta c6 thé xay dung mé hinh thyc
nghiém. Dua trén dit liéu thu thap dugc ta tim
mot dudong cong phu hop dir liéu da co.

Céc md hinh tuyén tinh: Khi ta néi y la
mot ham tuyén tinh cta x c¢6 nghia 1a do thi
cia ham 12 mot duong thang, co cong thirc
dang y = mx + b, v&i m la d nghiéng cua
dudng thang. Tinh chit dic trung cua céac
ham tuyén tinh 1a chung ting véi toc do
khong ddi.

Vi du 1: Nong d6 trung binh cua carbon
dioxide trong khi quyén (tinh theo phan triéu)
tai mot dia diém tir ndm 1980 toi 2008 dugce
cho bédi bang sau. Tim mdt mo6 hinh phu hop
v6i cac dit liéu va st dung md hinh dé woc
luong ndéng do6 trung binh ciia carbon

dioxidenam 1987 va du doan vao nam 2015.

CO; level CO; level
Year (in ppm) Year (in ppm)
1980 338.7 1996 3624
1082 3412 1998 366.5
1084 3444 2000 3694
1986 3472 2002 373.2
1988 3515 2004 3715
1990 3542 2006 3819
1902 356.3 2008 385.6
1904 358.6
Hinh 2
c
3801
3704
3601
3501
340 4
llj.\[l w;i w!un IuLi :u!m 14511\' ZI:[II !
Hinh 3

Giai: Chung ta vé& mot do thi thé hién sy
phan bd ciia cac s6 liéu trong bang va nhan
thiy rang cac diém dir liéu gan nhu ndm trén
mot duong thang. Vi vy mot mo hinh tuyén
tinh 1 phu hop. Ta chon dudng thang di qua

diém dau ti€n va di€m cudi cung.

Hé sb = 3850673387 _ 1675 va
2008—-1980
phuong trinh 1a
C —338.7 = 1.675(t — 1980) = C
= 1.675t — 2938.

Chu y rang dit liéu cho béi mo hinh hau
hét cao hon so véi thyc té. Ap dung phuong
phap xdy dung gan ding binh phuong tdi
thiéu C = mt + b ta tim dwoc phuong trinh
= 1.67429t — 2938.07 . Dua vao d6 thi, ta
thay day 1a mot xap xi pht hop hon.

Nam 1987: C(1987) =349.0

Nam 2015: C(2015) = 395.32
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Time
(seconds)

Height
(meters)

450
445
431
408
375
332
279
216
143

61

(=]

W o Wb

O 00 O

Hinh 4
Pa thirc: P(x)=a X" +a_x""+..+ax+a,
, trong d6 n 1a s6 nguyén khong am va a; 1a
cac héng sb, duoc goi la h¢ sb cua da thuc.

Vi du 2: Mot qua bong bi roi tir tang quan
sat trén cung ciia mdt thap cao 450 m trén mat
dét, va chiéu cao h ciia n6 trén mat dat duge
ghi nhan the thoi gian tinh bang gidy trong
bang. Tim mot mo hinh dé phu hop véi cac
dir liéu va sir dung cac mo hinh dé du doan
thoi gian ma tai d6 bong cham dat.

Giai: Chung ta v& mot do thi thé hién su
phan tan ciia cac sb liéu trong va nhan thay
rang mot mo hinh tuyén tinh 1a khong phu
hop. Nhung c6 vé nhu cac diém di lidu c6 thé
ndm trén mot parabol, vi viy chung ta )
gang mot tim mo hinh bac hai dé thay thé.

St dung phuong phap binh phuong tdi
thiéu, chung ta c6 dugc mo hinh bac hai sau

h = 449.36 + 0.96t — 4.09t>

h
(meters)

400 +

200 +

o 4+

t
(seconds)

Hinh 5

o 4+
NN
=)

h

400 +

200 T

o+
'
o
o

~

Hinh 6
V& @6 thi cia phuong trinh cling véi cac
diém dir liéu tathAymo hinh bac hai cho
motude luong rat tot. Bong roi xudng dat khi
h =0, vi vay giai phuong trinh béc hai
—0.96 +/0.96% — 4(—4.90).449.36
B 2.(—4.90)
Nghiém duong t = 9.67, chung ta du doan

ring qua bong sé roi xuéng dat sau khoang
9,7 gidy.

Ham luy thira: f(x) = x% véi o.cR, mién
xac dinh phu thudc o.

Néu oe N thi Df=R. Néu o. nguyén am thi
Dr=R\{0}. Néu o.= 1/p (peN*): véi p chén thi
D¢= R+, voi p 1€ thi Dr=R, v6i p nguyén am
thi Dr ciing phu thudc tinh chén 1é cua p.

Néu o 1a s6 vo ty thi De= {x : x >0 } khi
o> 0vaDr={x:x>0 } khi a<0.

Ham luy thira ciing duoc sir dung dé mo
hinh hoa cac méi quan hé giira s6 lugng sinh
vat cua mot loai va dién tich cu tra, gitra d6
roi sang va khoang cach t6i ngudn sang, su
quay vong ciia mot hanh tinh véi khoang cach
tr nd to1 mat troi.

Cac ham phén thire hiru ty:

b

£(x) = P.(x) _ ax’ +a1x“:11+...+an
Q,(x) bx"+bx"™ +..+b,,

vOi Po(x) va Qm(x) 1a cac da thuec.
Céc ham dai s6: La ham tao thanh tir cac

phép toan dai s6 (cong, trir, nhan, chia va lay
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can) voi cac da thirc, ham phan thirc hitu ty 1a
mdt trudng hop ciia ham dai s6.

Cac ham lwong giac: y = sinx, y = cosx,
y= tanx, y= cotanx

y =sinx, y = cosx 1a cic ham tuan hoan véi
T =21 cony= tanx, y= cotanx 1 cac ham tuan
hoan véi T = . Tinh tudn hoan ciia cac ham
luong giac gitp ching phu hop dé mo hinh
cac hién tugng nhu thuy triéu, cac rung dong,

cac song am thanh.
20

/(

4

20°N
- 30°N
] 40°N

) 50°N

Hours 10

o | 60°N

Mar. Apr. May June July Aug Sept. Oct. Nov. Dec

Hinh 7

Vi du 3:Béng sau cho mdi quan hé giita s6
gid sang trong ngay véi vi do tai mét dia
diém. Biét rang Philadelphia & khoang 40° vi
bac, tim ham mé hinh xap xi cho s gio sang
trong ngay tai Philadelphia.

Giai: Nhan xét rang mdi dudng cong
gidng nhu mot ham sin bi di chuyén va kéo
cang ra. Nhin vao dudng mau xanh da troi,
tai vi d¢ cua Philadelphia , mt ngay kéo dai
14.8 tiéng vao ngay 21.6 va 9.2 tiéng vao
ngay 21.12. Vay bién d¢ cua duong cong
(yéu t6 dé ta kéo dan duong sin theo chiéu
doc) la 7 (14.8 — 9.2) = 2.8.

Vi 1 nam c6 365 ngay, chu ky cua ham mo
hinh 1a 365, ma chu ky ham sin 1a 27, nén ta

A . ~ \ . 21
can kéo dan duong sin, ¢ = Py

Chu y rang dudng cong bit ddu chu ky vao
ngay 21.3, ngay thu 80 ciia ndm. Vi vay ta di

chuyén dudng cong di 80 don vi vé phia bén
phai. Ta chuyén dudng cong lén trén 12 don
vi. Vay ta ¢6 ham mo hinh do d6 dai cua moét
ngay ¢ Philadelphia vao ngay thit # cia nam la

. 2m
L(t) =12+ 2.851n(% (t — 80))

Cac ham mii: f{(x) = a*, voia > 0vaa #1,
ham c6 mién XP 1a R, va mién gia tri 14 (0, +0)

Cac ham mi phu hgp voi viéc mo hinh céc
hién tuong ty nhién nhu sy phat trién cua dan
s6 (néu a> 1) va sy phén rd ciia phong xa (néu
0<a<1).

Cac ham logarithm: f(x) = logai(x), voi a
>0 vaa=# 1. Pay la ham ngugc cta a*. Ham
c6 mién XD 1a (0, +o0), va mién gia trj 1a
R.Néu a = 10, ta viét ngan gon 1a Ig(x), va goi
la logarit thap phan cua x

KET LUAN

Toan hoc dugce coi 1a kho khan tuy nhién
trong cudc song, day 1a mot cong cu khong
thé thiéu dé loai nguoi mo ta, giai thich va
tién doan cac hién tugng ty nhién. M6 hinh
toan hoc 1a tong quan tit ca nhiing cong cu
toan hoc nhu thé. Cach don gian nhat dé kiém
tra sy phit hop ctia mo hinh dé xuét 1a dya vao
cac s6 liéu di do dac thuc nghiém hay cac dit
liéu mang tinh kinh nghiém khac. Noéi chung,
can dung nhiéu cong cu toan dé kiém chig,
cling nhu danh gia do phu hop cua dir liéu voi
mot phan bd cho sén hodc di dén mot moé hinh
tong quat ma chi sy dung gia thiét toi thiéu vé
dang toan ctia mé hinh.

TAI LIEU THAM KHAO

[1] James STEWART,(2010)Single variable
Calculus Early Transcendentals.7th.Edition.
[2] Nguyén Dinh Tri, Ta Vin Dinh, Nguyén
H6 Quynh (2007),Todn cao cdp tip 2,
NXBGD.

[3] On Ngii Minh 2010, Todn hoc cao cdp —
Phép tinh gidi tich mét bién s, nxb H&KT
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STUDY ON MATHEMATIC MODEL AND SOME PROBLEMS IN FLAT SURFACE
Nguyen Thi Phuong
Department of Mathematics, Faculity of Fundamental Sciences, Thai Nguyen University of technology
SUMMARY
Nowadays, in order to describe natural phenomena, it is necessary to logically use the
mathematical tools, that are the mathematical equations anh mathematical terms. This paper
investigates the mathematical tools that describe a specific natural phenomenon, or the mathematic
model. The test in selecting the right pattern matching, or generalized forms of a model is generally
difficult. However, all theories must be test empirically.

Keywords: mathematic model, mathematical tools...

MOT SO UNG DUNG CUA DPAO HAM TRONG CUOC SONG
Pham Thi Thu
Bé mon Todan, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT thé tuong twong: Pao ham cho ching ta biét
Pao ham mang mot § nghia tdng quat va dwoc toc do bién thién (toc do thay doi) cua

mang trong minh mot stc manh to 16n khéng mot ham so. Y nghia nay rat quan trong vi véi

thé tudng tuong: Pao ham cho chung ta biét dgo ham, bat cir & dau c6 sy thay doi, & d6

duoc t6c d6 bién thién (ibe do thay déi) cia chung ta s€ bict dugc n6 thay doi nhu the nao:

mét ham sé6. Pao ham khong chi danh riéng liu dai lrong d6 dang f?ng ’hay dang gidm
cho cac nha toan hoc, ma dao ham con duoc hay dang khong thay d6i, néu la dang tang
vay ting nhanh hay tdng cham...

Nhu ta di biét dao ham dugc dinh nghia
nhu sau: Cho f(x) xac dinh trong (a, b) va

mg dung rat nhiéu trong cudc séng va cac
nganh khoa hoc khac: mdt nha kinh té mudn
biét tbc do tang truong kinh té nham dua ra ) o
nhimng quyét dinh dau tu chimg khoan diing diém ¢ € (a, b). Neu ton tai giéi han
din; mot nha hoach dinh chién lugc muén 6 hmM = A (hitu han), thi A duoc
nhiing thong tin lién quan dén toc d§ gia tang e r-c

goi la dao ham cua f(x) tai ¢, ky hi¢u 1a f'(c).

biat Ax =x—cva Ay =f(c+Ax)—f(c)

dan sb ¢ ting vung mién; mot nha hoéa hoc
mudn xé4c dinh duoc toc d6 phan ing hoéa hoc
nao do, hay nha vat li mudn tinh toan vén tdc, Ta co:
gia toc cua mot chuyén dong... Pao ham s&  fe+Ax)—f(c) .. Ay
1a thr ma chiing ta can, rat don gian dau tién f'(c) = Al){r_l}oT - Al,l(r_l?og
ban can ¢6 ham sb mo ta d‘ai lugng dang duoc Néu £ '(x)>0, ching o réng tai d6 ham s
quan tam, va sau do6 chi can dao ham no.

TU KHOA: Dao ham, y nghia ciia dao ham.

NOQI DUNG

1.Dinh nghia dao ham

tang theo x, d6 thi ham sé dang di lén.

Néu f'(x)<0 chimg t6 rang tai ¢6 ham sd
giam theo x, d6 thi ham sé dang di xudng.
i Ta cung di xét Gng dung cua dao ham
Dao ham mang mot ¥ nghfa tong quat va trong cudc sdng va cac nganh khoa hoc xa hoi

mang trong minh mot sitc manh to 16n khong nhu thé nao
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2. Mt s6 ing dung ciia dao ham
2.1. Trong vdt ly
Néu s = f(t) 1a phuong trinh chuyén dong
ctia mot chat diém di chuyén trén mot dudng
théng, thi As/At biéu thi van tdc trung binh
trong khoang thoi gian 13 At, va v =s’(t) biéu
thi van tdc tirc thoi tai thoi diém t. Toc do
bién thién cua van tdc tic thoi trén mot don
vi thoi gian dugc goi 1a gia tdc:
a(t)=v’(t) =s”(t)
Viy, ta co thé di giai quyét cac van dé lién
quan dén sy chuyén dong mot cach dé dang.
Vi du: Cho phuong trinh chuyén dong
ctia mot chat diém: s = f(t) = 2 — 6t2 + 9t, v6i
don vi do cua t la gidy, va s la mét.
a, Tim vén tdc tai thoi diém t 2
b, Tim v4n toc ctia chat diém sau 2 gidy ? Sau
4 giay ?
¢, Khi nao chat diém dung yén? Khi nao chat
diém chuyén dong tién vé phia trudc?
d, Tinh téng quing dudng ma chit diém di
chuyén dugc trong 5 gidy dau tién?
Bai giai:
a, Phuong trinh cua véan tdc 1a dao ham cua
phuong trinh chuyén dong
v(t) =s’(t) = 3t> — 12t + 9.
b, Van tdc sau 2 gidy tuc 1a van tdc tirc thoi
khit=2:
v(2) =s’(2) =3(2)> - 12(2) + 9 =-3 m/s.
Vian tdc sau 4 gidy la:
v(4)=5’(4)=3(4)> - 12(4) +9=9 m/s.
¢, + Chat diém dtng yén khi v(t) = 0, tic la:
32 -12t+9=0
<:>3(t—1)(t—3):0<:>{t:1
t=3
+ Chat diém chuyén dong vé phia trudc
khi v(t) > 0, tuc la:
3t 12t +9 =3(r-1)(t-3)>0

Vay, chat diém chuyén dong vé phia

trude khit <1 va t> 3. N6 s& chuyén dong
10 vé phia sau khi 1 <t <3,
d, Theo y c, dé tinh duoc khoang cach chét
diém di dugc trong 5 gidy dau tién thi ta phai
tinh quang duong chat diém di duoc trong cac
khoang thoi gian la: [0,1], [1,3] va [3,5].

Quing dudng chat diém di dugc trong
mot gidy dau tién 1a: |f(1)—f(0)| = |4 —0|= 4m.

T t=1tdit=3 thi chat diém di duoc
quang duong la: |f(3) — f(1)| = |0 — 4| = 4m.

Tl t =3 t6i t = 5 thi chat diém di dugc
quang duong la: [f(5) — f(3)| = |20— 0] = 20m.

Vay tong quang duong ma chat diém di
duocla:4+4+20=28m.

2.2.Trong sinh hoc

Gia str n = f(t) 1a s6 luong cac ca thé
trong mot quﬁn thé dong vat hodc thuc vat tai
thoi diém t. Sy thay doi s6 lugng céac cé thé
gilta thoi diém t =t; vat =t 1a An = f(tp) —
f(t1), va vi vay téc do phat trién trung binh

trong khoang thoi gian £, <t <¢, la:

Téc d6 phat trién TB= An_ f(e)-1(1)
At t, -1

Tbe dd phat trién tirc thoi tim dugc tir tde do phat
trién trung binh bang cach cho At dan t6i 0:

Téc d6 phat trién = ggqoi—’z = %

Nhung chua hoan toan that sy chinh xac
boi vi do thi trén thyc té ctia phuong trinh n
= f(t) 1a khong lién tuc khi mot ca thé duoc
sinh ra hodc chét di va vi vay khong thé iy
vi phan. Tuy nhién, dbi véi mot quan thé
dong vat hay thuc vat lon, chung ta co thé
thay thé bang mot dudng cong tron gan dung.

Cu thé ta di xét mot quan thé vi khuan
trong mot moi truong ddng nhat. Gia sir rang
mau thir duogc xac dinh trong mdt khoang

thoi gian da biét s& gap doi vé so lugng trong
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mdi gio. Néu goi mau thir lac dau 1a no va thoi
gian 14 t (dugc do bang gio) thi:
f(1) = 2f(0) = 2no
f(2) = 2f(1) = 2°no
f(3) = 2f(2) = 2°no
Tong quat ta co:  f(t) =2'no
Khi d6 ta ¢c6 phuong trinh: n=2'ng
Viy, toc do phat trién vé s6 luong ctia vi
khuén tai thoi diém t 1
%z%(?ﬂo) =n,x2" xIn2
Vi du: gia sir mau thir ban dau cua ta 1a
no=100. Vay tc d¢ phat trién sau 4 gio la:
dn

dt t=4

biéu nay nghia 13, sau 4 gid, sO luong vi

=100x2*xIn2~1109

khuan dang ting v&i toc do khoang 1109 vi
khuan /gio.

2.3.Trong kinh té

Gia sir C(x) 1a tong chi phi ma mot cong
ty phai tra dé san xuét x don vi cia mot hang
héa nao d6. Ham C duogc goi la ham chi phi.
Néu s6 lugng san xuét ting tir x; téi xo, thi
chi phi phai tra thém la AC = C(x2) - C(x1),

va toc do bién thién trung binh vé chi phi la:

AC C(xz)—C(xl) 3 C(xl +Ax)—C(x1)
Ax X, — X, Ax
Gi6i han ctia AC/Ax khi Ax dén t6i 0 1a toc do
bién thién tirc thoi ctia chi phi véi bién 1a s6
luong san xuat hang hoéa, gii han d6 duoc
goi 1a chi phi bién
Chi phi bién= lim AC = dac
A0 Ax dx
(ta coi C(x) 1a mdt ham lién tuc).
Lay Ax =1 van1on, ta co:
C'(n)= C(n +1)— C(n)
Nhu vay, chi phi bién cta viéc san XUt n

hang hoa xap xi bang voi chi phi san xuat

thém mot don vi hang hoa (hang hoa thu
(nt1)).

N6 thuong thich hop dé trinh bay mot
ham tong chi phi duoc cho boi mét da thirc:
C(x) =a+bx+cx’ +dx’

V6i a la chi phi quan 1y (tién thué mudn:
dién thoai, may moc, dét dai...; bao tri, bao
dudng) va cac ) hang khac dai dién cho chi
phi vé nguyén liéu, nhan cong,...(chi phi vé
nguyén liéu co thé ty 1& v6i x, nhung chi phi
vé nhén cong c¢6 thé phu thudc phan nio vao
Iily thtra ctia x boi vi chi phi lam ngoai gio va
lam viéc khong hiéu qua, hodc gap ric rdi la
nhitng van d¢ hay gap phai trong san xuét v4i
quy mo 16n).

Vi du: gia st mot cong ty udc lugng chi
phi (d6 la) dé san xut x hang hoa 1a:

C(x)=10000+5x+0,01x

Khi d6 ham chi phi bién la :

C'(x)=5+0,02x

Vay chi phi bién dé san xuit 500 hang hoa
la: C’(500) = 5 + 0,02(500) = $15/hang hoa

Piéu nay ciing du bao cho ta biét trudc
chi phi san xuit cta hang hoa thtr 501 1a:

C(501) — C(500) =

=[10000 + 5(501) + 0,01(501)?]

- [10000 + 5(500) + 0,01(500)?]

=$15.01.

Chu ¥ rang;

C'(SOO) ~ C(SOI) - C(SOO)
KET LUAN
Pao ham khong chi tng dung trong vat
1y, sinh hoc, kinh té nhu di néu vi du & trén
ma no con tng dung trong nhiéu linh vyc ctia
cudc sdng va rat nhidu nganh khoa hoc khac
nira. Mot k§ su mudn biét vé tée do ciia nude
chay vao hodc chay ra cua mot bé chira. Mot
nha khi tuong hoc mudn tim hiéu vé su bién

thi€n cua ap suat khi quyén dua vao d¢ cao.
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Mot nha dia Iy mudn nghién ctru vé téc do Ta c6: quang duong da di duogc la:
bién thién cia mat d6 dan s6 & mot thanh phd. f(x+a) - f(x) = 4 km, trong thoi gian
Hay trong linh vuc xa héi hoc, phép tinh vi a = 6(phut) = 1/10(gio ).
phan duoc sir dung dé phan tich sy lan truyén Vay xe may dang di toc do 1a
ctia mot thong tin ( 161 ddn hodc sy d6i méi [f(x+a) - f(x)]/a = 40km/gi0.
hodc xu hudng thoi trang hodc nhiing trao luu Khi d6 ta thay rang, kim toc do s& chi &
nhat thoi). Néu p(t) biéu thi cho mot b phan 40km/gid. Hoa ra chiéc kim toc do chinh 1a
dan s6 biét mot thong tin nao d6 tai thoi diém chiéc may tinh dao ham con duong xe may di
t, thi dao ham dp/dt thé hién toc d6 lan truyén dugc theo thoi gian khong biét mét moi. Khi
ctia thong tin d6. Va ngay trong cudc séng xe dimg lai, kim chi s 0, tirc 1a quing duong
hang ngay, dong ho cong-to-mét xe méay chinh khong tang khong giam, tic 1a xe diing yén.
1a mot chiéc may tinh dao ham .Vi du: Quan TAI LIEU THAM KHAO
sat trén chiéc dong hd cong to mét xe may [1] On Ngii Minh, Pham Thi Thu Hang , Bai

Lac x =10 gio xe khoi hanh, cong to mét giang hoc phan Todn 2, 2012.
chi quang duong xe da di trudc do 1a f(x) [2] Nguyén Pinh Tri (chi bién) , Todn hoc
=30025 km. cao cdp, Tap 2, NXB Giao duc, 2006.

Lac x = 10 gi¢ + 6 phit , cong to mét chi [3] James Stewart , Single Variable
f(x+a) = 30029 km. Calculus: Early Transcendental, 7" Edition,

2010.
SUMMARY

The derivative carries a general sense and in its a tremendous strength unthinkable: The
derivative tells us that the rate of change of a function. Derivatives not only for mathematicians,
but also derivative numerous applications in our life and other sciences: an economist is interested
in knowing the economic growth that would lead to the first decision proper securities; an urban
geographer is interested in the rate of change of the population density in a city ; a chemist wanted
to determine the speed of certain chemical reactions, or physicists want to calculate the velocity,
the acceleration of a movement ... The derivative would be something we need, quite simply your
first required quantity function description is concerned, and then it just derivative.

KEYWORDS: The derivative, the meaning of the derivative.

ANH SANG — SONG HAY HAT

Pong Thi Linh

Bo mon Vat Iy, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT khoa hoc bay gio, thuyét hat anh sang do
Ban chat dich thyc cta 4nh sang giy Isaac Newton dé xuat c6 phan chiém uu thé
tranh cai gitta cdc nha khoa hoc trong nhiéu hon. Sang thé ky XIX, véi nhimng thi nghiém
thé ky. Trude thé ky XIX, ca hai quan diém giao thoa ctia Yuong, thi nghiém nhiéu xa ctia
song va hat anh sang cing dong thoi ton tai. Fresnel, 1y thuyét song 4nh sang lai mot 1an
Tuy nhién, v&i uy tin cao cila minh trong gioi nita duoc cing cd. Thé ky XX, voi budc
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ngoat la cong trinh nghién ctru cia De
Broglie vé ludng tinh song hat ctia khong chi
anh sang ma moi vi hat da thong nhét hai
quan diém song va hat anh sang va thira nhan
ludng tinh song hat ciia anh séng.

Twr khéa anh sdng, lwong tinh song hat, phan
xa, khiic xa, hiéu g quang dién, hiéu ung
Compton

MO PAU

Gi4o su Trinh Xuin Thudn d3 viét “Anh
sang hién hitu khdp moi noi, téi mirc chiing
ta coi né la hién nhién va déi xir véi né mot
cdach tho o, cho toi khi quanh ta dot nhién la
bong t6i ching ta méi thdy nhé dnh sang’”.
Vay anh sang la gi? Ngay nay, khoa hoc
thtra nhén anh sang vura c6 tinh song vira c6
tinh hat, ttrc 13 ta ¢ thé coi anh sang nhu la
mot séng dién tir dang lan truyén di trong
khong gian hodc ciing c6 thé coi 4nh sang nhu
mot chum hat.

Tuy nhién, dé di dén duoc su théng nhat
nay, hai quan diém song va hat ciia anh sang
da trai qua nhiéu thing tram trong lich st
1. Quan diém vé 4nh sang truée thé ki XIX
1.1. Huygens, cha dé ciia Iy thuyét séng dnh sing

Christian Huygens (1629-1695), nha toan
hoc va Vit 1y hoc
nguoi Ha Lan, cho
rang dnh sdng lan & »; \
truyén trong 2 }f y

khong gian ciing L BB

Song va
mat séng Huygens

giong nhw song.
Séng 4anh sang
truyén trong khong gian qua chit trung gian
8te, ton tai nhu mot thuc thé vo hinh khong
mau sic, khong mui vi.

Co ché truyén séng: Theo Huygens, mot
ngudn sang bao gdm vo s6 cac hat rung dong.

Céc hat nay truyén rung dong ciia ching
tdi cac hat éte bén canh dudi dang cac song
ciu c6 tAm tai mdi mot hat nay. Vo sb cac
song cau nay duoc truyén di, va ban kinh tac
dung ciia chung ting dan theo thoi gian.
Chung chong chap 1én nhau va biéu hién hon
d6n ciia chung & gan
ngudn sang giam
dan khi cic song
truyén ra xa nguén

séng. Cang xa

ngudn sang, song

cang tr¢ nén tron va Séng

déu dan hon. Tur do,

ong giai thich céac hién tugng nhu sau:

* Hign twong phdn xq: nguon sang phat ra

cac song anh sang trai ra theo moi hudng. Khi

cham Ién guong, cac song bi phan xa theo goc

t61, nhung voi mdi song phan hoi trd lai tao

ra mot anh dao ngugc.

* Hién twong khuc xa anh sang: Huygens
cho ring van

B3 Sﬁé‘iﬂd'i’:;;’“g toc 4anh sang

Song

trong mot chat
bat ki t 1é

f nghich voi

4 chiét suat cta
Bd sang )C{f ; o
bé cong o 4 no. Do ¢6 van
khi di ra

toc khac nhau
trong cac moi truong khac nhau nén khi song
anh sang di qua mat phan cach gitra hai moi
truong, chum anh sang bi bé cong.

Tuy nhién thuyét song cua Huyghens
chua giai thich dugc hién twong nhiéu xa va
tan sdc anh sang.

1.2. Newton: danh sang la hat

Nha Vat ly nguoi Anh Isaac Newton
(1643-1727) quan niém dnh sdng co tinh
chét hat. Anh sang dugc coi nhu nhitng dong
hat dac bi¢t nhé bé dugc phat ra tir cac vat




phat sang va bay theo dudng thing trong moi
truong dong chat. Tir co s¢ d6, ong giai thich
cac hién tugng nhu sau:

* Nguyén nhin tgo ra mau sic: Kich thudc
cua cac hat anh sang khac nhau. Cdc hat nho
nhdt tao ra cam gidc mau tim, cdc hat lon hon
gdy ra cam gidc vé mau cham, va cit tiép tuc
nhie vy hat mau do sé la 1ém nhdt. Béi vi ton
tai bay mau co ban, nén cac hat phai c6 bay
loai kich thudc khac nhau.

* Hi¢n twong phdn xa: do su phan xa cua cac
qua cau dan hoi

Luc huat hat

tI'OIlg chum sang wvao moi trurdng

khi va cham va cac
hat bi nay 1én tu
nhitng diém khac

nhau, nén trat tu

cua chung trong

chum sang bi ddo

Luc kéo hat
lai mdi tru'dng

ngugc lai tao ra
mot hinh dao nguoc. Néu bé mat qua go ghé
thi cac hat bi nay 1én & nhiéu g6c khac nhau,
két qua 14 1am tan xa anh sang.

*Hién twgng khiic xa: do tic dung cua mat
phan gioi [én hat anh sang lam cho hat d6
thay d6i huéng truyén va bi gy khiic & mit
phén cach gitra hai méi truong. Vi anh sang
di vao moi truong ddm déc hon s€ bi cac phan
tr moi truong d6 hit va van te sé ting 1én
dan dén van toc anh sang trong méi truong
nudc hay thiy tinh lai 16n hon van téc anh
sang trong moi truong khi.

*Tdn sdc dnh sdng qua ling kinh: Ong dua
ra gia thuyét cho rang trén bé mat ciia mot vat
trong sudt ton tai mot ving rat mong & do co
mot luc tac dung dé kéo cac tia sang vao bén
trong nd. Vi vay, cac hat mau tim, do chiing
nhd hon, s€ bi hut bédi mot moi truong dac
hon khong khi manh hon so vai cac hat 1on

hon ¢6 mau do, tirc cac hat mau tim bi 1éch

khoi duong di ban dau ciia né nhidu hon cac
hat mau do.
“Hién twgng nhiéu xa: dng giai thich 1a do c6
mot luc ddy c6 tac dung ddy cac hat 4nh sang
vao trong bong t61 hinh hoc ciia mot vét.
1.3 Leonhard Euler: Sw hoéi sinh ciia Iy
thuyét séng dnh sing

Sudt thé ky XVIIL, 1y thuyét hat anh sang
ctia Newton da 1an at tuyét d6i 1y thuyét song
anh sang ma Huygens dé xuit. Do d6 thuyét
hat anh sang dugc cac nha vat 1y trong thoi ki
nay chap nhan. Tuy nhién, nha toan hoc
Leonhard Euler (1707 — 1783) cho rang c6
su tuong ty hoa gilra anh sang va am thanh
“co mot sy hai hoa twong ty gitka cdc nguyén
nhén va cdc tinh chat ciia am thanh va énh
sang, va nhie vdy Iy thuyét am thanh chdc chan
sé lam sdng t6 rat nhiéu Iy thuyét dnh sang’”.

Mot trong nhitng diém tién bo trong quan
niém song cua Euler 14 6ng cho rang: mdi mot
mau cua anh sang duoc dic trung bdi mot
budc song nhét dinh,

Nhu vay, Euler 1a nguoi dau tién gin két
cac khai niém budc song va tan s6 voi mau sic.

Thé ki XVIII khép lai v6i nhitng tranh
cdi vé hai qua diém song va hat anh sang ma
trong d6 quan diém hat 4nh sang ciia Newton
chiém wu thé hon.
2. Thé ki XIX: Quan diém séng 4nh sang
1én ngo6i

O nira dau thé ky XIX dd dién ra mot
cudc cach mang trong linh vuc quang hoc.
Mg dau cho cudc cach mang nay 1a Thomas
Young va Augustin Fresnel.
2.1. Thomas Young (1773 — 1829)

Ong di tién hanh thi nghiém giao thoa anh
sang qua hai khe va giai thich day da hién
twong nay duya trén tinh chét séng ctia 4nh sang.

55



Hudng truyén anh sang

Anh sang Mat Tedi

prolight
gation ~— ket hop phét ra
Direction tir mét khe

N

Man chan cd hai khe

Giao thoa
trigt tidu

Man hinh Giao thoa tang cudng

Phin b cuding d6 van giao thoa
2.2. Augustin Fresnel (1788 — 1827)

Fresnel da cong nhan ban chat song ciia
anh sang qua thi nghiém vé giao thoa ma ong
da tu bd tri (dung hai guong phang dat léch
nhau mot goc gan bang 180°, thuong duoc
goi 1a hai guong Fresnel).

Fresnel ciing 1a nguoi dau tién theo
truong phai song anh sang da giai thich thanh
cong hién tuong phan cyc 4nh sang di khién
cho nhitng ngudi bao vé 1y thuyét séng phai
rat dau dau ngay ca Thomas Young. Boi néu
coi 4nh sang 1a song giéng nhu am thanh thi
ca hai phai c6 cung cac hi¢u ung, trong khi
khong thé tim ra hién twong phan cuc & song
am. Pé giai thich hién tuong nay, Fresnel da
dua ra mot 161 gidi mang tinh cach mang: mac
du ca 4m thanh va anh sang déu c6 ban chat
song, nhung ching khac nhau vé mit phang
dao dong.

Nhiing cong trinh cia Young va Fresnel
da gitip cho 1y thuyét song hdi sinh va tré nén
ap dao 1y thuyét hat von dimg vimg boi uy tin
cua Newton. Nhiing thi nghiém cua Young
va Fresnel da chting to ban chat song ctia anh
sang. Pac biét, Fresnel da khéng dinh mot
cach chéc chin rang 4anh sang 1a song ngang.
2.3. James Clerk Maxwell (1831 — 1879)

Tuy nhién dé c6 thé dua ra dugc mo hinh
song anh sang mot cach day du, gon gang thi
phai dén khi Maxwell dua ra hé phuong trinh

vé song dién tir va cho rang song anh sang
thuc chat ciing chinh 13 séng dién tir.

Trong lich st vat 1y, Newton di thong
nhéat troi va dét qua dinh luat van vat hép dan
thi dén lugt Maxwell da thong nhat khong chi

dién va tir ma con ca quang hoc, 6ng dugc coi
lanha théng nhat vi dai tha hai coa vat 1y hoc.

Cho dén dau thé ki XIX, quan niém anh
sang la song da thyc sy dugc xac nhan, dac
biét 1a sau két luan ctia Maxwell khfmg dinh
anh sang la song dién tr voi van toc 1a
300.000 km/s.

3. Thé ky XX — anh sang 1a séng hay hat?

Pau thé ky XX, cac hién tuong quang
dién khong thé giai thich dugc khi ta xem anh
sang 13 song. Einstein 12 nguoi dau tién giai
thich cac hién tugng quang dién bang viéc
dua ra thuyét photon. Ong cho rang chiim anh
sang la chum cac hat nho goi la photon hay
cac lugng tir anh sang.

Tuy nhién ta c6 thé thdy quan niém “hat
anh sang” do Einstein dua ra 1a khac voi quan
niém trudc day cua Newton, d6 khong phai la
nhiing hat co hoc don gidn nhu quan ni¢m
cua Newton ma c6 nhiing thudc tinh riéng cta
n6. Nho vao gia thuyét vé lugng tir anh sang
nay Einstein da hoan toan giai thich dugc 3
thi nghiém cta minh vé hiéu ing quang dién.

Sau d6 hon 10 nam, trong thap nién
1920, 1i thuyét ciia Einstein vé tinh chat hat
ctia anh sang mot lan nita dugc cung cb boi
cac thi nghiém cua nha vat li ngudi M1 Arthur
Compton. Khi nghién cuu sy hay tan xa tia
X trén ban graphit, ong nhan thay trong chim
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tia tan xa, c6 nhiing budc song lé6n hon budce
song ban dau. Compton di giai thich hién
tugng nay bang sy va cham giita photon véi
electron cua chat tan xa, trong d6 ong coi
photon nhu mét hat ¢6 tinh co hoc. Néu thira
nhan anh sang c6 ban chit song thi Compton
s& khong thé giai thich dugc hién tuong da
xay ra, chi khi chip nhan anh sang cé ban
chat hat, va st dung thuyét photon cia
Einstein thi 6ng mdi c6 thé giai thich duoc
tron ven hién tugng.

Nhu vy, cho dén dau thé ki XX ton tai
mot cau hdi dit ra cho cac nha khoa hoc: ban
chit ciia 4nh sang 13 song hay hat. Cac hién
tuong giao thoa, nhidu xa va tan sic chimg minh
anh sang co tinh chat song. Tuy nhién, cac hién
tuong quang dién va Compton lai chi giai thich
duoc khi thira nhan anh sang c6 tinh chét hat.
Vay anh sang thuc chit 14 song hay hat?

Cung khoang thoi gian nghién ctu cta
Compton, mdt nha khoa hoc ngudi Phap
Louis Victor-de Broglie cho rang tat ca vat
chét va birc xa déu co nhiing tinh chat vira
gidng song vira gidng hat.

Broglie. Nhiém vu cta vat li hoc vé 4nh
sang la im hiéu nhimg tmg dung cta anh sang
nham phuc vu cudc sdng ciia con ngudi.

TAI LIEU THAM KHAO
[1] David Halliday- Robert Resnick-Jearl
Walker, Co so vdt Iy —tap 6, NXB Gido
Duc, 1999

Cong trinh cia De Broglie, lién hé tan s6
clia mot song v6i nang luong va khéi lugng
cua mét hat, mang tinh co so trong sy phat
trién ctia mot linh vue méi cudi cing sé ding
dé giai thich ban chat vira giéng song vira
gidng hat cua anh sang. D6 chinh 13 co hoc
lugng tir.

Qua do ta the”iy, van dé dit ra ¢ thé ki XX
khi tim hiéu vé anh sang khong phai 1a sy
tranh chap giita hai quan diém dé xac dinh
quan diém nao dung ma lai 1a su thong nhat
chung lai trong mot li thuyét mai. Ngay nay
chung ta cong nhan anh sadng cé ludng tinh
song — hat. Hai tinh chit nay cing ton tai
trong mot thé thong nhat 1a anh sang va tuy
diéu kién cta hién tugng khao sat, ban chét
nay hay ban chat kia ciia 4nh sang dugc thé
hién. Quan diém nay da thuc sy khép lai
nhiing cudc tranh luan vé ban chat anh séng
la song hay hat, va hon thé nita, thudc tinh
“lugng tinh séng-hat” khong chi ton tai o
anh sang ma con dugc suy rong ra cho cac hat
vat chat, nhu ta da biét trong li thuyét ctia De

[2] Vi Quang — Vi Pao Chinh, Bai giang
Quang hoc, NXB Gido Duc, 1967

[3] Http://vi.wikipedia.org/wiki

[4] Http://thuvienvatly.com

SUMMARY
The true nature of light controversial among scientists for centuries. Before the nineteenth

century, both point light waves and particles exist simultaneously. However, with its high

reputation in the scientific community that time, the particle theory of light by Isaac Newton

proposed more dominant part. In nineteenth century, with Young's double-slit experiment and the

experiment of Fresnel diffraction, wave theory of light again been strengthened. The twentieth

century, with the turning point was the work of De Broglie's wave-particle duality of not only light

but also microparticles agreed two points of light waves and particles and recognition of wave-

particle duality of light .

Keywords light, wave-particle duality, reflection, refraction, photoelectric effect, Compton-effect




SU DUNG PHAN MEM VAT LY AO TRONG GIANG DAY VAT LY

Hoang Manh Chung

Bo mon Vit ly, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

TOM TAT DE TAI

Hién nay mot sb thi nghiém vat ly ¢
cac phong TN ko di diéu kién va kha nang dé
cho hoc sinh quan sat hodc chimg minh céc
dinh 1y dinh luat va hién tugng. Phuong an
dua ra 1a tao mot phan mém TN 4o giup hoc
sinh va sinh vién c6 thé hiéu sau hon vé cac
hién tugng va nim rd cac hién tuong do. Phan
mém nay gitip gido vién co thé lam duoc
nhitng TN ma ko thé thuc hién dugc trong
phong thi nghiém. O déy xin gi6i thiéu Phan
mém thi nghiém Vit Iy &#o-Crocodile
Physics
Keywords : Crocodile Physics, thi nghiém
vat 1y 4o, thi nghiém vat 1y phd thong, thi
nghiém vat li dai cuong.......
NOI DUNG
1.CAC PHAN THI NGHIEM
1. Mé rong khong gian thi nghiém

Mot tinh ndng hoan toan méi do la
giao dién thiét ké va thyc hién thi nghiém la
toan b man hinh nhu bén, thém vao d6 c6 bd
sung phan “Getting start” trong folder
“Contents” gitp cho nguoi sir dung hoc mot
s0 budc co ban nhat ¢6 thé thiét ké va sir dung

phan mém nay

-

2. Khong gian song 2D
Trudc day cong cu quan sat cac dai
song la 1D, tic la cac duong séng hinh sin
hay cosin nhung trong phién ban nay chung
ta c6 thé quan sat song & dang 2D, nhu trong
hinh bén ban c6 thé quan sat thdy mot thi

nghiém kha tryc quan, séng dong, gay chi y
cho hoc sinh bai vi trong né giong mot hon
bi dwgc tha vao nudc va ta nhin thiy song

nude dang lan truyén.

20 Wavaspace - Waterl f|
Water Whidth: 27758 mami

Teno: 435.71 ma
3. Quang hgc
Phan nay ciling dugc cai tién nhi€u so

véi phién ban trudc vé giao dién st dung.

4. May méc
Nhu hinh bén ta c6 thé thay hinh anh

dung cu thi nghiém 4o nay rat gan voi vat

that, day 1a mot budc dot pha rat quan trong
gop phan dua cac thi nghiém truc quan hon,
gitip cho hoc sinh d& dang lién hé véi thuc té

va nho bai dé dang hon.

5. Chuyén dong
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Chuyén dong la mot cai tien mdi va

duoc st dung linh hoat.

II. CAC CONG CU
Dudi day la man hinh chinh cua
phan mém Crocodile Physics 605:

i Getro e

8 Db Mot
€L Fisee o ducsieiten
Wy Ermy i
o Dot —
§ fcstray Khong gian thiet ke va thue

Bl |
hién cac thinghiém o mon vat

Iy trong nha treong pho théng

8 o
) oie

‘9“ Mot Fasces
B

A presrtann

Salsct £ 15 108 B propasiar
= & | Scerwl | Score? | Somed | g ¥

Sau day t6i xin gidi thi€u cac cong cu
sir dung phin mém Crocodile Physics 605,
trude hét ndi dén thanh menu ngang
trén cing gdm co:

Menu

ME:& View Scenes Help
Jm- Teothinghiémmdi

o » Mg mit thi nghiém 4 this ké
bl s as ——— Lyuthinghiém dang thidt ké
Save fs... Culshitss———— Ly thi nghiém dang thdt k& vao mot vi tri khac

Reload F§

——— Mg lai thinghiém ¢ trang thai v trwde do
— 1 Inthinghiém hién th&i
— 1 Caiditdinh dang trang in

— - Dan sich 4 file mdi m nhit
it kg —— Thoit

= Prifi... QP
Page Setup...

Recent Fles

Trérlai buoe thye hién tnedc
Bud tiép theo cia bude vira e lai
Cit mdt hay nhizu dung cu thi nghiém nao d6 @ chon dé
- chuvén nd 8 nei khac
|_»Sa0 mét hay nhidu dung cu thi nghiém d3 chon 8% din no
vao mét vi tri khac
— 3 Din mét hay nhigu dung cu thinghidm 83 cit trwde d6
-y Chon tit i cdc dung cu trong khong gian dang 1am vise
L, Xodmét hay nhifu dung cu thi nghiém g3 chon
——* Mothude tinh cia mdt dung cu da chon
™ Thay déi s kién click chudt
™ M thude tinh cia mét khéng gian thiét ké thi nghiém
™ Sip xép cic dung cy thi nghim
* Lit doc hay ngang truc cia gwong duoc chon

Sedact Al Cirkeh

Scenes Help
@ Chon hign canh bén trii.
v twbwr ——— Chonhifnthanhcedngen
eulsemn Fii ——— Cho m0 rong knong gian thist ke va thye hién thinghigmra
Toomln  Chri= i h.mh._ o
4 1 Tingkich thwoc dung cu thi nghiém dwrge chon

/| om0k ——— Gidm kich thde dung cu thi nghiém dwge chon
Master Grid — Chon lwdi chii
v swptoeid ——L—y NEwmY chonnay dwoe lva chon thi cac thanh phin trong
e kinmg dang 1am vigc & dugc canh vé mdt bén.

Fie Edt vew BRI Heb

e ‘ B NewSeene
Remaove Scene

[+ Contents

B Parts Libr

V¥ Propettie

Tao mt kg canh 1am viée mdi
Xod khung canh dang lim viée

Chon khung canh lam viéc la Scene 1
Chon khung cénh lam vige 1 Scene 2
Chon khung canh lam vige 1a Scene 3

¥ 15cene |

—> Hrdng din st
dung phén mém

= Lontents
= PartsLibrary

Parts Library

bay la thu vién cac dung cu thi
nghiém vét ly do, vdi cac dung cu nay ban
hoan toan c6 thé thiét ké toan bd cac thi
nghiém vat 1y trong truong phd théng, tuy
nhién dé cho thi nghiém trd nén chuyén
nghiép hon thi phai két hop str dung cac dung
cu nay két hop cac dung cu hd trg thyc hién
thi nghiém trong foder Presentation cta

phan nay.
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Thwvién cac dung cu thi nghiém:

g R

©% Moion b Forces ———»  Chuyen ding va d6ng hue hoe

'? Waey —————— ¢ ‘Snng

5 Resetaion  —————  Cc cong cu ho tro thist ké thi nghién

Cic cong cu hd tro thiét ké thi nghiém

Gidi thiéu cac cong cu hd tro thiét ké
thi nghiém chuyén nghi€p hon do6 1a foder
Presentation trong thu vién cac dung cu thi
nghiém Parts Library. Ngoai cac dung cu thi
nghiém 4o con c6 cac dung cu hd tro nhu
thude do, do thi, tranh v&, cac nat dung thi
nghiém hay thyc hién lai thi nghiém, ...

[ Mesuemet Took Diy 2 cac dung eu do trong 4 ¢d dung cudo dg dai
R Ruler va dung cu do gdc Protracior, con [ai dung cu
. Marker 3 mdt dwong thing mii tén hai chidu va co the
== it tén cho dudng nay (cd thé danh tieng viét co dan).
L/ G Div [a dung cu dé bien dién do thi
Atet Dung ey nay duge sir dung d8 viét cac cdu chi thich,
gidi thich hay hvdng din, ...
Diy cling 12 mét cdng cu 88 viét cdc cu hudng dén
Il nhng 06 duge b sung thém 2 nit dé o the draracc
cdu hdng dan 1an luet, theo timg brrde thire hign thi
ngiitm,
dyFinee Stt dung dung cn nay g8 dua tranh vé vao trong thi
nghiém [2m cho thi nghiém thém trwe quan hon,
_a Brinvlen St dung cong cunay 48 tao ra cdc hoat &nh sdng ddng,
gay himg thil cho hoc sinh
D Bution S du.ug cong cunay dé thay @61 hinh dnh kinmg 1am
viéc moi khi kich chudt trai.
Dung cu nav ding dé chi dé.p cho mdt dung cuthi
E—] Nusbes nghiém 4o nao dd ta chon dong thai duarathing s0 cd
lién quan vé dung cudo.
Checkbox Céng cundy dimg dé cho phép hién thi hodc khing
hién thi dung cu dwge chon lién két tdi checkbox nay.
Day cling 1a mét cong cu ding d& chu thich cho dung
[=] oropdonn st cu thi nghiém nao do ma ta chon, 6 6 the 1a cho phép
hign thi cong cu hay mot danh sach s6 lwong banh ring
cua mdt banh xe, ..
] Edt bos Drimg dung cunay dé dat tén cho dung cu thi nghiém
lién ket vdi Edit box nay.
(1] Peuse Nut nay dwoc st dung de dung thi nghiém
Day 1a nat nay dwge sit dung dé thwe hién lai thi
Fleload nghiém tir dau, cac dung cu thi nghiém trér lai nhw khi
chwra thire hién thi nghiém.
Pt Tray Dung cu nay dwoe s dung nhw mét gid dung cac dung
cu thi nghiém do.
KET LUAN

Phan mém rat hitu ich trong viéc hd

trg giang day mon vat 1y.Co thé lam duoc

nhitng thi nghiém ma cac thiét bi & truong

hoc khong lam dugc. Giap sinh vién nam

duogc ndi dung bai hoc qua nhirng thi nghi¢m

dé dang hon.
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Summary

Currently some physics experiments in the labs do not meet the conditions and ability to let
students observe or prove the theorem laws and phenomena. The plan was that creates a virtual
TN software help students and students can better understand the phenomena and understand these
phenomena. This software can help teachers make the TN that can not be done in laboratories.
Here introduce software virtual physics laboratory-Crocodile Physics
Keywords: Crocodile Physics, virtual physics experiments, physics experiments ordinary general
physics experiments .......

VEC TO PHAN CUC CUA CAC NOTRON TAN XA TREN BE MAT
TINH THE PHAN CUC TRONG DIEU KIEN CO PHAN XA TOAN PHAN
Nguyén Thi Thu Hodn
Bé mon Vat Iy, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

I. Tém tit nho (gan bang 0) nén notron khong tham gia
Hién nay, phuong phap quang hoc hat tuong tac dién, din dén do6 xuyén siu cia
nhan cua cac notron phan cuc trong cac moi chiim notron vao tinh thé 13 16n va buc tranh
truong c6 cac hat nhan phan cuc dugc khoi giao thoa cua song tan xa s€ cho ta thong tin
xudng bdi Gido su Barushevski dugc mé vé cdu tric tinh thé va cau trac tir ciia bia.
rong nghién ctru trong rat nhiéu diéu kién II1. Véc to phan cuce clia cac notron tan
khac nhau: phin xa, khic xa, nhiéu xa trén bé mit tinh thé c6 cac hat nhan phan
xa...Trong bai thdo ludn nay, tac giai sir dung cuc trong diéu kién cé phan xa toan phan
phuong phap nay dé di nghién ctru véc to Khi chiim notron bay vao tinh thé voi goc
phan cuc cua cac notron tan xa trén bé mit nho hon goc tdi han phan xa toan phﬁn thi:
tinh thé phan cuc trong diéu kién co phan xa Wy hngx Kpx
toan phan. e =e —e
Tiwr khoa vector phan cuc, notron phén cuc, cac O do p.=Imn, >0 - Phéﬂ ao cua hé
hat nhan phan cuc, diéu kién phan xa toan phﬁn. s6 khuc xa cua notron & gbc co6 phan xa toan
II. Gioi thi¢u phan, twong ting véi
Hién tugong: Dung mét chum notron 1
cham phan cuc cham ban Vé.? bia (nang lugng kl, = (%(El -V, +uG,, )jz
dudi 1MeV va khong du de tao ra qua trinh
sinh huy hat), nho tinh chét trung hoa vé dién, o 2m 2m 2
dong thoi moment ludng cuc dién vo cung - (kx - h_zV” : h_zﬂGeﬁ j
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=k (1

Trong trudng hop c6 phan xa toan phan

1
2mV, 2muG,,
Rk sin®(x) 7k sin® (x)

ching ta c6 thé cho 3, biéu thirc sau ddy:

1
B.=Im|1- 2m?, 2mpGy |
8 Rk sin®(x) Ak sin’ (x)

Ta nhan thay rang ﬂi phu thudc vao gia

27h?
m

pf(0),

& d6 P la mat do hat nhan, f(0)1a bién do
tan xa vé phia trugc. Chiing ta chon

k™= lOgcm_l,Geﬁ =3.10"Gauss,

tri Vova 4G, MaV, =

p=10%cm™, £(0)=10"cm
<10 rad

Véi cac tham s6 6,

oihan

Nhu vay dé cho 8<0,,.,,, do sau tit

dan cua notron trong tinh thé la:

Im|1- 2mV, + 2 Gy
Wk sin®(x) Ak sin’(x)

~10"cm
Nhu vay trong truong hop cé phan xa
toan phan ham song cta notron di nhanh
chong tat dan & mot 16p mong cua tinh thé.
Pé cho buc tranh tron nhu trén, trong

truong hop c¢6 phan xa toan phﬁn ta co:
— iOn ° ' 1 l ikix ik>+x - =
t, =t, :J.dlﬁ ¢ Idx—B+B+e e 5(r —R)
0 2
_.'lf;w B k< Bx ik px [~ —
:Id’ﬂ e ”J.dx EB+B+ek*ﬂ e’ 5(r —R,)
0

1

W _iO Ry K Bk BIR,
gt

Tict dién tan xa bé mat hiéu dung ctia tan
xa phi dan hoi ctia notron c6 thé biéu dien

dudi dang:
do _ m k T dte%(Ekv—Ek»
dOdE, Q'R k Y,
24403t +R2RAA Al)
X
T 288151, {(4.0~(/,0))(/, 07, 0)))

kBB —iQ Ry
Do cac ham sb e( ) va € 4

nhanh chéng tit dan khi di vao tinh thé,
chung ta c6 thé dua ra két luan quan trong
rﬁng tiét dién tan xa bé mat hiéu dung cua cac
notron trong truong hop c6 phan xa toan phan
chira thong tin quan trong vé cac ham tuong
quan ctia cic spin cua cac hat nhan bé mat
tinh thé.

Chung ta di tinh toan va xem xét véc to
phan cyc clia notron phan cuc trén bé mat
tinh thé ¢6 cac hat nhan phan cyc khi c¢6 phan

xa toan phan

+°° ~_~ LE, B
 [%lenlTiomo)le
P S

oo ~~ i(Ek,—Ek)t
[o}punT T, 0) "
Trong do:

f\ = Z[Alt”[ + Bltllg-(j; B <j>)

kk ]

+A1t110_-; + Bltll (le - <‘]12>)1]
pit & =J, —<Jz>, & =J, _<Jzz>
Thay vao (*) ta co:

T =] At +Bt,06+A4t,0. +Blt1,glz]]
kk
!

Ta di xem xét thanh phéan Px c6 dang nhur sau:
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I Sp {Pmpo <T/?/c@7/;{(f)>} e *PucBitiE 10 A L,0,

+0,..B/te 1o Bt &

+o0 )t
ISp{pmpo< i kk(t)>} +p, Podtlo At

2

Pé tinh dugc thanh phan Px ciia cic +pnucP GAt do. Bt 05

notron phan cuc ching ta can tinh cac vét sau:
+,0WCPOO'A t,lo At o,

7

1 + +
sp{2(1+PG)pnu07;ka7;k(f)} +pMP oA t,lo Bt ¢,

X0

1 T o + PO'B t 0'510' At
=~ P 1,00 Pt o O O

+me OB’ 11,0'5,10' Bz, O'g

1 —_—— x=ry
= —Sp{(] + POO') Lo
2 +pnucPoaB Z‘IIO'EII(TAZ‘ 0,
XZ:(‘{ bl +Bt,05+ 44,0 +Bh6 1 )GX +p. PoBt ol oB1 s
i

PoAtloo At
x(At,1+B1,06 + A, 0.+ Bz 1)) e 0O A 0.0

+p PaAtIaaBt 0'6‘

nuc 2o x
1 . -
—Eép{;ﬂm/{ nloAt, +p,. . BoAtlo.0.At 0.

. + mP{)o*At lo.o Bt &
+p,.. At 1o Bt 0'8 p S

x=rhr —_
- +p, . PoBt e lo At
+,0nmAt [GAt (7 pnue 0 1*1%z x‘A]

+pnucB) UBI tllglzlaxB[ t]/ 05

+0, A 1o Bt &,

xrr Dk
+pnuc ])0 O-Bl tllglzlo-x A]'tll' O-z
+0,..B tUO'E,‘lIO' At

< .
+p PoB't.elo Bt ¢ }
+p,,ucB fUO'g/IO}B,fl,UE IOnuc 0 1°11%1z X%z

O day chiing ta tinh tiét dién hiéu dung

P, nucB tll 681] axAz tu o, clia cac notron trén tinh thé st tir ¢6 cac hat

+p. BT, P <, i o Bz v nhén phan cuyc. Néu tinh thé duge tir héa doc

theo truc z thi cac s6 hang cho dong gop vio
* %
+10nucA L I o GxA] tl / tiét dién tan xa khong dan hoi s€ ti 1€ vdi cac

o AT 160 B, 0_8 ham tuong quan spin theo cong thirc:

X

+pu At I0.0 At O, (4O ~(.))(4, 07, 0))
o AL Io o B & <(J,y (0)=(/,(0)) (Jl.y (0)- <J,y (0)>)>
+'0””CB tU&‘,Z]G A t [ <<‘]lx 0)- <Jlx (O)>) (Jl'y (0)- <‘]1'y (0)>)>

+p/1ucBl tllglzlaxB[ t][ 08
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(4,0 ~(7,0))(7,,0~{7,0))
(O ~{2.0))(7, (7, ©))).

([4.0-{4,0))(2,0-(,0))

S€ bién mat va

(4 ©~(,0))(4, @1, ®)))

(1@~ (.0)(/,,© (7, ©)))

Qua céc tinh toan phrc tap ta tinh dugc
thanh phan véc to phan cyc theo phuong x:

400 ]

I e ar (X, + X))
Px =
J. die (E —Ep)t % X
Trong do:
X, =2P A’ A6t
Xz = _ZBI*147tfltll (1+BJZ)<8D’>
+iA Bt (1+ Poz)<€fy>
+B A6t (1+P,){&,)
+4 B, (1+P,) (e, )
X = ZI:ZAI*A] tllt +F, ZRC(A 4, tlltll )
u
+2BB 1t <(Jlx(0)—<Jlx(O)>)(J,x(t) —<J,'x(t)>)ﬂ

Thanh phan véc to phan cuc theo phuong y

40

[ ar(x,+ x,)
== LB
I dte" * Y
Trong do:

X,=2P, 4 At

X, =iB A, (1+P.)(&,)

—iA'Bt't

! 11111

(1+P)) <h>
+HB At (1+£, )< >

1+P <h>

Y = Z[z A At + P 2Re(4 At )
/)

zABtt

11715

BBt <(Jlx(0)—(ch(0)))(J,vx(t)—<J/X(t)>)>}

Thanh phén véc to phan cuc theo phuong z

400 (Ek
Jeh V(X +X,)
z == +00 i
LE.~E)
J‘dz‘eh Y4
Trong do:

X, =244t +2P A ALt

X, =(BB A, ~iFB Al ) (o)

+ lP ABtt +PAzBltllt11)< X>

BA7 u 1z)<gly>

(

+(iP axBl*A7 tl*l tll'

+(P At —iF, A/ Byt )< y>
(

+2B 441, +2P.B A6t (<)

+(24 B, + P AB )z, )

Z=Y ] 24 At +P.2Re(4 4111,
i

+2B/B iyt <(Jh(0) —(Jh(0)>)(fo(t) —<J/x(t)>)>}

Nhu vay sau nhitng tinh toan phuc tap
chung ta thu dugc cac thanh phan Py, Py, P,
cua véc to phan cuc cia cac notron tan xa hat
nhan trén bé mit tinh thé ¢ cic hat nhan phan
cuc trong diéu kién cé phan xa toan phan.

Két qua nay cho thay cac thanh phan nay
chira nhimg thong tin quan trong vé cac ham
tuong quan ciia cac spin ctia cac hat nhan nam

trén bé mit tinh thé.
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Trong truong hop tinh thé khong phan
cuc nhimg két qua tinh toan cta ching toi
quy vé duoc két qua di duoc cong bd cia

Gido su bapblleBcHii.

IV. Két luan

ba tinh dugc véc to phan cuc cua cac
notron tin xa hat nhan trén bé mit tinh thé co
cac hat nhan phan cuc trong diéu kién c6
phan xa toan phan. Véc to phan cuc nay chira
thong tin quan trong vé cac ham tuong quan
cua spin cua cac hat nhan nam trén bé mit
tinh thé. Trong trudng hop tinh thé khong
phan cyc nhitng két qua ciia chiing t6i quy vé
dugc két qua da dugc cong bd cua Gido su

bapeblieBcHi.
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POLARIZATION VECTORS OF SCATTERED NEUTRONS FROM POLARIZED CRYSTAL SURFACES IN
THE TOTALLY REFLECTED CONDITIONS

Nguyen Thi Thu Hoan

Department of Physics, Faculty of General Sciences, Thai Nguyen University of Technology

SUMMARY
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Currently, the nuclear optical method of polarizing neutrons in a nuclear environment of
polarization, initiated by Professor Barushevski, been extensively studied in many different
conditions: reflection, refraction, diffraction ... In this discussion, the resolution used this method
to study: polarization vector of scattered neutrons from ferrous crystal surfaces in the totally
reflected conditions.

Keywords

polarization vector, polarized neutrons, polarized nuclei, the totally reflected conditions.

XAC PINH TEST KIEM TRA SUC MANH CHO VAN BONG VIEN
NAM CAU LAC BO BONG PA SINH VIEN TRUONG
PAI HQOC KY THUAT CONG NGHIEP

Dan Thanh Vinh
B mén Gido duc Thé chat, Khoa Khoa hoc Co ban, Ti ruong Pai hoc Ky thudt Cong nghiép

TOM TAT da nam sinh vién truong Pai hoc KV thuét
Bang phwong phdp quan sat, phwong Cong nghiép; t6i nhan thay thé luc cua cac
phdp phén tich — tong hop tai liéu va phirong cau thu con yéu va khong dong déu, dic biét
phdp todn hoc thong ké, bai bdo xdc dinh 13 t6 chét thé lyc strc manh. Diéu nay thé hién
dugc 5 test kiém tra sitc manh cho vin déng 1d qua cac tinh hudng tranh chap, cac pha ty
vién nam cdu lac by bong da sinh vién truong dé dbi phuong, stit cau mon, tranh cudp bong
Dai hoc Ky thudt Cong nghiép. trén khong,...cau thu cia CLB bong d4 nam
Tir khoa: Test, sicc manh, van dong vién, sinh vién truong Pai hoc Ky thuit Cong

cdu lac bg, bong dd. nghiép thuong yéu thé hon ddi phuong, chinh
MO PAU vi viy ma thanh tich thi d4u ciia d6i tuyén

Bong dé noi chung va bong déa sinh chua cao. Thyc trang nay co thé do nhiéu
vién néi riéng 1a mon Thé thao (TT) hap dan nguyén nhan, nhung nguyén nhan chinh van
v6i hau hét cac thé hé thanh nién, sinh vién la viéc tuyén chon, kiém tra va danh gia trinh
cac quéc gia trén thé gidi; cling nhu thanh dd thé luc chua duge coi trong, CLB chua c6
nién, sinh vién Viét Nam. Nhiéu tai nang c6 tiéu chudn dé tuyén chon, kiém tra va danh
bong dé trén thé gidi dugc phat hién va truong gi trinh d6 thé Iyc ctia van dong vién (VDV).
thanh tir phong trao bong da sinh vién,... Xuat phat tir van dé trén, toi da tién

Chinh sy phat trién cua phong trio hanh nghién cuu:
bong da sinh vién da gop phan vao viéc rén “Xdc dinh test kiém tra sicc manh cho vin
luyén than thé cho sinh vién trong céc truong dong vien nam Cdu lac by bong da sinh vién
Cao dang va Pai hoc trén toan qubc. Do vy truong Dai hoc Ky thudt Cong nghiép”.
t6i nhan thdy rang, viéc mo rong phong trao Nhiém vu chinh cta nghién ctru nay
bong da trong sinh vién s& gop phan nang cao 1a xac dinh céc test kiém tra sitc manh cho
chat lugng Gido duc thé chat cho sinh vién VDYV nam CLB boéng da sinh vién truong Dai
truong Pai hoc Ky thuat Cong nghiép. hoc K¥ thuat Cong nghiép.

Qua tim hiéu, quan sat cic budi tip PHUONG PHAP NGHIEN CUU

luyén va thi d4u cua Cau lac bd (CLB) bong
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- Phuong phap phan tich va tong hop
tai licu

- Phuong phap phong van va toa dam

- Phuong phap quan sat su pham

- Phuong phép kiém tra su pham

- Phuong phap toan hoc théng ké
KET QUA VA BiNH LUAN

1. Xac dinh tAm quan trong cia t6
chit sirc manh trong mon Béng da.

Dé danh gia mot cach chinh xac tim
quan trong ciia t6 chat sitc manh trong mén
Bong d4, toi tién hanh phong van cac Huin
luyén vién (HLV), chuyén gia va gido vién,....
mon bong da ¢ cac tinh nhu: Thai Nguyén,
Ha Noi, Bic Ninh,....v6i s6 phiéu phét ra 38

phiéu va sé phiéu thu vé 36 phiéu.

Bang 1. Két qua phong van tim quan trong clia céc to chat thé luc trong

mon bong da (n = 36)

Mirc do quan trong
£z ‘ Khong quan
Cac to chat Rat quan trong Quan trong
trong

m;j % mj % mj %

Strc nhanh 31 86.1 13.9 0 0
Strc manh 34 94.4 2 5.6 0 0
Stre bén 28 77.8 222 0 0
Mém déo 25 69.4 11 30.6 0 0
Kha ning phdi hop van déng | 32 88.9 4 11.1 0 0

Két qua phong van cho thiy, trong
mon bong da td chét sirc manh duoc cac nha
chuyén mén danh gia cao nhat, chiém 94.4%
1a rat quan trong. Vi vy c6 thé noi, stcc manh
1a t6 chat quan trong hang dau trong moén
bong da.

2. Panh gia thyc trang cong tac kiém tra va
danh gia sttc manh & CLB bong da nam sinh
vién truong Pai hoc Ky thuat Cong nghiép.
Qua quan sat cac budi tap luyén thé luc
cua CLB bong da nam sinh vién truong Dai
hoc K¥ thuat Cong nghi¢p, cling nhu phong
van truc tiép cac giao vién, HLV 1am cong tac
giang day va huan luyén tai CLB vé viéc sir
dung céc ndi dung trong kiém tra, danh gia
sirc manh cho VDV bong da & CLB cho thay:
- Pé danh gi4 thé luc cho VDV cia CLB
thi déu dya vao kinh nghiém cua cac gido

vién, HLV ma chua c6 nghién ctru vé tiéu

chuan danh gia thé luc mot cach khoa
hoc.

- Qua trao doi véi cac gido vién, HLV con
nhan thay, CLB khong c6 bang phan loai
ma chi dya trén viéc tap luyén cua ting
VDV.

3. Lua chon cac test dianh gia sirc
manh cho VDV nam CLB béng da sinh
vién truong Pai hoc Ky thuit Cong nghiép

Qua phan tich, tong hop céc tai liéu c6
lién quan toi huan luyén sitc manh ciia VBV
bong da, cac tai liéu lién quan dén kiém tra
danh gia trinh d6 tap luyén va dac diém cua
VDV bong d4,...Dac biét 1a qua quan sat cac
budi tap, cac budi kiém tra dinh ky, cling nhu
cac budi tuyén chon VDV tai céc 16p ning
khiéu bong da,... cia mot s6 dia phuong va
trao doi, phong vén truc tiép cac chuyén gia,

gi4o vién, HLV c6 nhiéu kinh nghiém.... Toi
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da thu thap dugc 25 test kiém tra danh gia suc
manh cho VDV bong da

Su lua chon céc test & trén dau sao
moi chi la can ¢t vao co so 1y luan ma toi da
néu ¢ trén. Didu quan trong 14 phai xac dinh
duge muc do phu hop cua ching voi doi
tuong nghién cliru, ma ¢ day la VDV nam
CLB bong da sinh vién truong Pai hoc K¥
thuat Cong nghiép. Toi da tién hanh phong
van cac giao vién, HLV, chuyén gia c6 nhiéu
kinh nghiém dang 1am cong tac huan luyén,
giang day mon bong da tai cac truong, trung
tam TDTT cua cac tinh nhu: Thai Nguyén,
Ha Noi, Bic Ninh,.... vé mirc d6 phu hop cua
céc test trong kiém tra — danh gia. Dé dam
bao su théng nhét cao, toi chi lya chon nhiing
test dugc tur 75% cac nha chuyén mon danh
gia 1a rat quan trong dé dua vao nghién ctu
cac budc tiép theo.

V6i s6 phiéu phat ra 38, s6 phiéu thu
vé 32 (trong dé c6 11 HLV, chiém 34.4%; 01

chuyén gia, chiém 3.1%; 20 gido vién mén
béng da, chiém 62.5%), can ctr vao két qua
phong vén, T6i da lua chon duoc 05 test phu
hop v6i quy dinh cua. D6 1a cac test sau:

1. b4 bong xa (m)

2. Ném bién khong da (m)

3. Bat xa tai chd (cm)

4. Bat cao tai chd voi bang (cm)

5. Tai chd danh dau (m)

4. Xac dinh tinh théng bao va do tin
ciy cuia cac test

Sau khi da lua chon duoc 05 test stc
manh théng qua phong van, t6i tién hanh
kiém tra trén d6i twong nghién ctru 1a 28 VBV
nam cua CLB bong da sinh vién truong Pai
hoc K¥ thuat Cong nghiép dé xac dinh tinh
thong bao va do tin cdy cua cac test d6. Trude
khi xac dinh tinh thong bao va d¢ tin cay cta
cac test kiém tra, t6i kiém ching tinh chat

dong deu cua cac test.

Bang 2. Két qua xac dinh mirc d9 dong déu ciia cac Test (n = 28)

TT Test x 8 Cv (%)
1. ba bong xa (m) 43.68 +2.47 5.65
2. Ném bién khong da (m) 17.36 + 1.08 6.22
3. Tai chd danh dau (m) 14.65 + 0.68 4.64
4. Bat xa tai chd (cm) 198.52 + 11.27 5.68
5. Bt cao tai chd voi bang (cm) 264.67 +13.25 5.01

Két qua cho thay: Véi Cy = 4.64% dén
6.22% < 10%. Vay cac Test ddm bao tinh
ddng déu va cho phép sir dung dé kiém tra
danh gia suc manh cho VDV nam CLB bong
da sinh vién truong Pai hoc Ky thudt Cong
nghiép.

* X4c dinh tinh thong bao

bé xac dinh tinh thong bao, toi su
dung céc test va tiéu chudn cong nhan dang
cép trong mon bong da cua truong Pai hoc
TDTT Bic Ninh dé kiém tra va phan hang d6i
tugng nghién ctru. Sau d6 tinh méi tuwong
quan giira thir hang véi két qua kiém tra 05
test strc manh da Iya chon duoc.

Bang 3. H¢ s6 twong quan giira két qua kiém tra véi két qua phan hang ddi twong nghién
ctiru (n=28)
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TT Test x 8 r P

1. | Pabongxa (m) 43.68 +2.47 0.74 | <0.05
2. | Ném bién khong da (m) 17.36 + 1.08 0.73 | <0.05
3. Tai chd danh dau (m) 14.65 + 0.68 0.80 <0.05
4. Bat xa tai chd (cm) 198.52 £ 11.27 0.82 <0.05
5. | Batcao tai chd vdi bang (cm) 264.67 +13.25 0.78 | <0.05

Két qua thu dugc cho thiy, ca 05 test
sttc manh da lya chon trén ddi twong nghién
ctru, ¢6 mdi twong quan manh véi két qua
phan hang ddi twong nghién ciru. Vi rinn=
0.73 dén 0.82 > 0.6 va > Tpang = 0.3494, véi
P < 0.05. Vay chung dam bao tinh thong
bao, dugc toi dua vao tién hanh td chic

nghién ctru & cac giai doan ti€p theo.

* Xac dinh d§ tin ciy cia cac test
Sau khi xac dinh duogc 05 test stc

manh dadm bao tinh thong bao, t6i tiép tuc xac

dinh d6 tin cay cua chiing bang phuong phap
test 1ap lai. Viéc kiém nghiém duoc tién
hanh trén 28 VDV nam cia CLB bong da
sinh vién truong Pai hoc Ky thuat Coéng
nghiép, duoc tién hanh kiém tra trong mot
ngay, mdi test kiém tra 2 1an trong cing mot
budi, 1an 2 dugc tién hanh khi VDV da dugc
hoi phuc hoan toan, cac diéu kién kiém tra
giita hai 1an 1a nhu nhau. Sau d6 tinh twong
quan gitra két qua hai 1an 1ap test. Néu cac test
¢6 hé sb twong quan manh chimg to c6 do tin

cay cao.

Bang 4. H¢ s6 twong quan giira 2 1an 1ap test & VDV nam cac CLB béng da sinh vién cic

trwong thudc dai hoc Thai Nguyén (n=28)

TT Test Lan 1 Lén 2 r p
1. | P4 béng xa (m) 43.68 £2.47 44.07 +£2.56 0.83 | <0.05
2. | Ném bién khong da (m) 17.36 + 1.08 17.43 + 1.13 0.87 | <0.05
3. | Tai chd danh dau (m) 14.65 + 0.68 14.51+0.72 0.85 | <0.05
4. | Bat xa tai chd (cm) 198.52+11.27 | 196.79+11.25 | 0.84 | <0.05
5. | Bat cao tai chd voi bang (cm) 264.67 1325 | 267.17+13.54 | 0.81 | <0.05

Két qua cho thdy, ca 5 test kiém tra
déu c6 mdi trong quan manh giira két qua cua
2 lan kiém tra. V6i rimn= 0.81 dén 0.87 >
0.80 Vva Thang = 0.3494, v6i P < 0.05. Didu do
cho thiy cac test trén day déu thé hién mdi
tuong quan manh, c6 day dua tinh thong bao,
du do tin cdy, mang tinh kha thi va phu hop
v6i d6i tugng nghién ciru ciing nhu diéu kién

thuc tién trong viéc danh gia suc manh cho

VDV nam CLB boéng da sinh vién truong Dai
hoc K¥ thuat Cong nghiép.

KET LUAN

Qua cac budc nghién cuiu ly ludn va
thyc tién da xac dinh dugc 05 test sic manh
cho VDV nam CLB boéng dé sinh vién truong
Pai hoc K¥ thuat Cong nghi€p dam bao tinh

thong bao va d tin cdy can thiét bao gom
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1. b4 bong xa (m)

2. Ném bién khong da (m)

3. Bat xa tai chd (cm)

4. Bt cao tai chd voi bang (cm)

5. Tai chd danh dau (m)
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IDENTIFY STRENGTH TESTS FOR MALE ATHLETES OF STUDENTS’ FOOTBALL
CLUB OF THAI NGUYEN UNIVERSITY OF TECHNOLOGY

Dan Thanh Vinh

Department of Physical Education, Faculty of Fundamental Sciences, TNUT

SUMMARY

The information is gathered and then analyzed and investigated by observational method,

as well as statistical mathematics method to reach the goal of this paper: identify 5 strength tests
for male athletes of students’ football club of Thai Nguyen University of Technology
Key words: Tests, strength, Athletes, club, football.

PANH GIA THUC TRANG THE LUC VA LUA CHON GIAI PHAP
NHAM NANG CAO TO CHAT THE LUC CHO SINH VIEN K50
TRUONG PAI HOC KY THUAT CONG NGHIEP THAI NGUYEN

Luu Thanh Nga

B mén Gido duc Thé chat, Khoa Khoa hoc Co ban, Truwong Pai hoc Ky thudt Cong nghiép

TOM TAT

Qua thyc tién giang day cho thiy, t6 chat
thé Iyrc ¢6 vai trd quan trong trong hoc tép néi
chung va mén GDTC néi riéng, song chua
dap ing duoc yéu cau. Panh gia thuc trang
va lya chon giai phap nham nang cao t6 chat
thé luc cho sinh vién K50 truong Dai hoc K§
Thuat Cong Nghiép Thai Nguyén la viéc lam
thiét thuc mang lai hi¢u qua cao trong viéc
nang cao chét lugng giang day mén GDTC
trong nha truong.
TU KHOA

Gi4o duc thé chat, Trinh do thé luc, giai
phap, sinh vién, hi¢u qua...
MO PAU.

GDTC trong nha truong noédi chung va
nang cao t6 chat thé luc noi riéng 1a nhiém vu
ctia nha trudng cac cip. Nhan thirc duoc didu
do, truong Pai hoc Ky Thuat Cong Nghiép
Thai Nguyén da va dang dau tu, trang bi vé
co s& vat chat phuc vu cong tac GDTC nén
viéc nang cao td chat thé lyc (TCTL) cho sinh
vién ciing nhu chat luong gio hoc thé chat da
duoc ngay cang duoc cai thién hon. Nhung
trudc nhirng doi hoi ngay cang cao cua cong
tac GDTC trong nha trudng, trong diéu kién
co s6 vat chit con nhiéu thiéu thdn, nhan thire
vé vai tro, tac dung cua mén GDTC trong
sinh vién con han ché, sy tac dong cua nhiéu

yéu t6 1am anh hudng dén 6 chat thé lyc ciing
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nhu chit luong gid hoc GDTC trong nha
truong ... thi viéc 1am thé nao dé nang cao thé
luc cho sinh vién la mét viéc lam khong dé.
Trén co s¢ d6 viéc danh gia thuc trang va
lya chon giai phap nhim nang cao trinh do
thé luc cho sinh vién truong Pai hoc K¥
Thuat Cong Nghié€p Thai Nguyén co gia tri
thuc tién trong viéc nang cao hiéu qua gidng
day va chat lugng dao tao cua nha trudng.
Xuit phat tir nhiing 1y do trén t6i tién hanh
nghién ctu: "Panh gid thuc trang thé luc va
liea chon gidi phdp nham ndng cao to chat thé
lyc cho sinh vién K50 truwong Dai hoc Ky
Thudt Cong Nghiép Thai Nguyén !
PHUONG PHAP NGHIEN CUU
Phuong phéap tham khao tai liéu.

Phuong phap phong vén toa dam.

Phuong phap quan sat su pham.
Phuong phap toan hoc thdng ké.
KET QUA NGHIEN CU'U.

1. Panh gia thue trang to chit thé lyc cia

sinh vién K50 trwong Pai hgc Ky Thuat
Cong Nghiép Thai Nguyén.

- bé danh gia thuc trang thé luc cta sinh
vién truong Pai hoc Ky Thuédt Cong Nghiép
Thai Nguyén dé tai da thyc hién theo céc
budc:

+ Mot la: DPanh gia thuc trang trinh d6
thé luc qua 5 chi tiéu & dau hoc ky dau tién
cuia ddi twong nghién ciru.

+ Hai la: So sanh sy phat trién TCTL ctia
sinh vién theo cac giai doan dau hoc ky va
cudi hoc ky.

+ Ba la: Panh gia thuc trang TCTL cta
sinh vién truong Pai hoc Ky Thuat Cong
Nghiép Thai Nguyén theo tiéu chuan RLTT.

Bang 1: Thue trang trinh dd thé luc

cua sinh vién K50 trwong Pai hge KTCN
Thai Nguyén(n=160).

Chi _
ticu

Nam Nir
(n=100) (n=60)

KS0

1| Chay 5,85+0,20 | 6,81+0,27
30m
XPC

(s)

2| Bat xa| 196,7+2,92 | 147,2+3,05
tai chd
(cm)

3| Nam 15,1£3,42 | 13,06+1,54
ngla
gap
bung
30 giay
®

4| Chay 912435,1 | 786+30,1
tuy stc
5 phut
(m)

5| Chay 13,61+0,39 | 13,19+0,27
con

thoi 4 x
10m (s)

Tur thuc trang kiém tra céc chi tiéu vé
thé luc cua sinh vién nam, nit K50 cua
truong cho thiy, tat ca cac chi tiéu thé luc
cta sinh vién déu dao dong quanh muc
trung binh cua tiéu chuan rén luyén than
thé do Bo gido duc - Pao tao dé ra. Bude
tiép theo dé tai so sanh sy phat trién
TCTL cia sinh vién & hai thoi diém dau
va cudi hoc ky, két qua dugc trinh bay ¢
bang 2.

Bang 2: So sanh phit trién TCTL ciia

sinh vién dau hoc ky va cuoi hoc ky I

T
T

Nam(n=100 | Nir
) (n=60)

Chi tiéu

71



t p |t p Chay | 6,00 | 6,06 |7,12 |73 | 73,0
Chay 30m 10,20
1 |30m 1,56 - 2 0,0 XPC
0,05 |2
XPC (s) 5 (s)
. ) Bat 198 | 198,7 19,21 | 69 | 69,0
S R A SO Bl Y xa tai 16,1
cho (cm) 0,05 |7 x
cho
Nam - (cm)
nglra gap > L1 Nam |16 |16,5 |7,23 |58 |58,0
3 1,89 0,0 ,
bung 30 0,05 |4 s ngua +3.2
gidy (1) gap
4 | Chay tuy | 1,27 | > 1,4 bung
strc 5 0,05 |7 0,0 30
phut (m) 5 gidy
5 | Chaycon| 1,87 [ > 1,8 Q)
thoi 4 x 0,05 |4 0,0 Chay | 920 | 919 4,82 |44 | 44,0
10m (s) 5 tuy 128
Tir két qua so sanh thé lyc cua sinh suc 5
vién giita hai giai doan cho thiy su khac phut
biét chua 16 rang thé hién két qua t tinh (m)
déu nho hon t bang & ngudng P>0,05, Chay | 12,6 | 12,65 | 6,01 | 53 | 53,0
chung t6 sau mét ky hoc tap thé luc cua con 0 +0,20
sinh vién chua phat trién 16 rét. Do d6 can thoi 4
thuc hién budc tiép theo 1a so sanh véi x10m
tiéu chuan RLTT. Dé tai lay dai dién miu (s)
sinh vién K50 so sanh voi tiéu chuin Tong s6 hoc SV nit (n=60)
RLTT, két qué dugc trinh bay ¢ bang 3. Chay | 7,00 | 7,00 4,59 |41 | 68,3
Bang 3: Thuc trang thé lyc sinh vién 30m 10,19
trwong Pai hoec Ky Thuat Cong Nghiép XPC
Thai Nguyén theo 5 tiéu chuin RLTT. (s)
Téng s6 SV nam (n=100) Bat | 150 | 150,24 | 6,72 | 42 | 70,0
T|Chi |[Chi| x+s5|C, |SO |Ty Xa tai 2,6
T | tieu | tiéu o SV | 1€ chd
RL Pat | % (cm)
TT RL Nam |13 [13,0 |431 |[38]63,3
M TT ngura 1,5
re gap
dat) bung
30
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gidy
M

4 | Chay
tuy

suc 5
phut(

m)

810

801
*+16

5,34

29

48,3

Tir nhitng ngudn tai liéu tham khao
khac nhau dé tai lua chon dugc mot sd giai
phap dé phong van chuyén gia 14 cac thiy co
trong bo mén GDTC, thay ¢b ¢ kinh nghiém
trong cong tac quan 1y cho két qua ¢ bang 4.

Biang 4. Két qua phéng vén lya chon
giai phap nhim ning cao TCTL ciia sinh

5 | Chay | 13,3
con 0

thoi
4x10
m (s)

13,31+
0,32

6,77 | 31 | 51,7

Qua bang 3 ta thay: so véi tiéu chudn
RLTT cua Bo gido duc - Pao tao van con ty
1¢ 16n sinh vién chua dat chuin. Do d6 lua
chon giai phap dé nang cao t6 chat thé lyc
cho sinh vién K50 truong Pai hoc Ky Thuat
Cong Nghiép Thai Nguyén 1a diéu thiét yéu
va can thiét gitp nang cao hiéu qua cong tic
GDTC.

2. Lya chon giai phap nhim ning cao to
chit thé luc cho sinh vién K50 truwong Pai
hoc Ky Thuiat Cong Nghiép Thai Nguyén.

Pé lya chon giai phap nang cao TCTL
cua sinh vién K50 truong Dai hoc Ky Thuat
Cong Nghiép Thai Nguyén dé tai di can cir
vao nhitng nguyén tic sau:

- Nguyén tic tinh thuc tién (cac giai phap
phai xuét phat tir thuc tién cta diéu kién day
hoc cua nha truong).

- Nguyén tic tinh dong bo (cac giai phap
da dang nhiéu mit va tryc tiép giai quyét cac
van dé cua thyc tién).

- Nguyén tic tinh kha thi (cac giai phap dé
xuét phai c6 duge kha ning thyc thi).

- Nguyén tic bao dam tinh khoa hoc (céc
giai phap phai mang tinh khoa hoc va giai quyét
van dé mot cach khoa hoc).

vién K50 trwong Pai hoe KTCN TN

(n=14).

TT

Giai phap

Df)ng
y

Ty 16
%

Nang cip, tu
sia san bai va
dung cu tap luyén
phuc vu cho cong
tac GDTC

13

92.86

Xay  dung
ciu trac gio hoc

GDTC hop Iy

10

71.43

Cai tien ke
hoach, ndi dung

bai tap giang day

14

100

Xay  dung

hing tha bén

viing cho hoc sinh

64.29

Nang cao ky
luat cho hoc sinh

12

85.71

Cai tién
phuong phap t6
chuc gio hoc
GDTC

14

100

DPam bao tot
boi dudng chuyén
moén cho doi ngi

giao vién

12

85.71

Tang cuong
td chirc hoat dong

ngoai khoa

13

92.86




9 Tang cuong
cicbaitapthéluc | 8 | 57.14

cho hoc sinh

Tu két qua bang 4 dé tai lya chon dugc
05 giai phap nham nang cao TCTL cua sinh
vien K50 truong Dai hoc Ky Thuat Cong
Nghiép Thai Nguyén véi ¥ kién tan thanh tir
90% trd 1én, do la:

+ Giai phap 1: Nang cap, tu sira san bai
va dung cu tap luyén phuc vu cho cong tac
GDTC

+ Giai phap 2: Cai tién ké hoach, noi
dung bai tép giang day

+ Giai phap 3: Cai tién phuong phap to
chtre gio hoc GDTC

+Giai phap 4: Pam bao tot bdi dudng
chuyén moén cho ddi ngili giao vién

+ Giai phap 5: Tang cudng to chirc hoat
dong ngoai khoa

05 giai phap da lya chon c6 ndi dung cu
thé nhu sau:

a- Néing cip,tu sita sin bai va dung cu tip
luyén phuc vu cho cong tic GDTC.

* Muc dich:

Tao diéu kién thuén lgi cho cong tac
giang day cua giang vién va luyén tap cia
sinh vién.

* Cdch tién hanh:

- Tién hanh cai tao, sira chita nang cip co
sO tap luyén: san bai, dung cu phuc vu giang
day cho chinh khoa va hoat dong ngoai khoa.

- Tang cuodng céng tac quan ly quy
hoach, bao dudng phuong tién dung cu thé
thao.

- Trang bi thém dung cu mai thay dung
cu da dung nhiéu nam.

b- Ciii tién ké hoach, ni dung bai tip giing day.

* Muc dich:

- Tang thém hung thu tap luyén cho hoc
sinh, tdn dung nhiting mat vé co s& vat chat
clia nha truong va diéu kién thoi tiét.

- Tan dung duoc mat thuan 1gi cia moén
hoc trudc d6 vao cac gido an sau.

* Cdch tién hanh:

- Khuyén khich gido vién day 2 - 3 noi
dung trong mot tiét hoc nham ndng cao chat
lugng gio day.

- Gido vién c6 thé thuc hién 16ng ghép
hodc phan phéi chuong trinh trong cting mot
ky hoc nham nang cao himg thu tap luyén cho
sinh vién.

c- Cdi tién phwong phdp té chirc gio' hoc
GDTC.
* Muc dich:

- Phuong phap t6 chuc gio hoc GDTC
gitp sinh vién tiép thu k¥ thuat dong tac
nhanh hon.

- Tang cuong do va khoi luong van dong,
phat trién thé lyc cho sinh vién.

- Gitip sinh vién dé dang tiép thu k¥ thuat
moi dong thoi 1am cho gio hoc trd nén sinh
dong, gay hung tha cho sinh vién.

* Cdch tién hanh:

- Trong thoi gian quy dinh cta mdi tiét
hoc gido vién rat ngan thoi gian giai thich
bang cach s dung nhiéu phuwong phap co
hi€u qué cao nhu: Thi pham, xem tranh anh,
bang hinh... dé ting cuong kha ning tu duy
vé ky thuat dong tac.

- Vi¢c su dung tranh anh dugc ap dung
trong giang day dong tac phat huy tac dung
t6i da ¢ giai doan sinh vién tiép thu k¥ thuat
dong tac. Phuong phéap nay con ap dung trong
nhiing tiét hoc ngoai troi véi diéu kién thoi
tiét khong thuan lgi. St dung céc tranh anh
bang hinh sau: Cac tranh vé d6i hinh doi ngi,
bai tap phat trién chung, k¥ thuat chay ngan...
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- Céc gio ¢6 2 ndi dung bai tap phat trién
chung va d6i hinh déi ngii sau khi gidi thicu
va giao nhiém vu cho budi tap gido vién phan
lam nhiéu nhom tap, mdi nhom tap mot noi
dung c6 gido vién hodc can sy 16p, nhom
truong diéu khién va huéng dan tap luyén.

-Dbi véi gio c6 ndi dung chay ngin gido
vién tang cuong su dung phuong phap phan
nhom va phuong phap "dong chay" dé ting
mat do cua budi tap.

- Bén canh d6 st dung phuong phap tro
choi va thi ¢au c6 khen thuéng nhim tao tinh
canh tranh thi dua ctia nhém hoc sinh vao tap
luyén va tao hung thu trang, thai thodi mai
cho ngudi hoc. Pbi v6i phuwong phap trd choi
st dung nhitng tro choi c6 hoat dong van
dong gan gidng v4i ndi dung tap luyén hodc
c6 tac dung bo tro cac ki thuat dong tac cho
céc em.

- Xac dinh mat d¢ chung 85% mat do
dong dat 40% cua budi tap trong cac gio hoc.
d- Ting cwong to chive cdc hoat dpng ngoai
khoa.

* Muc dich:

- Sinh vién s& cung ¢ va nim ving
nhitng k¥ nang k¥ xao van dong co ban va ky
thuét cta nhimg mén thé thao da hoc trong gid
chinh khoa, nang cao thé chat va tinh than.

* Cdch tién hanh:

- Tién hanh t6 chirc hoc ngoai khoa cho
sinh vién 2 tiét trén mot tuan.

- Tang cuong viéc thanh 1ap va duy tri cac
cau lac bo cac mén thé thao nhu Bong RO,
Bong P4, Bong Chuyén, Cau Long, P4 Cau....

- T chirc thudng xuyén cac cudc thi ddu
thé thao. Pay la mot hinh thirc ngoai kho4 rat
hiéu qua dé phat trién thé lyc cho sinh vién
cling nhu nang cao nhéan thirc cta sinh vién
vé gio hoc GDTC.

e- Pdam bdo tot boi dwong chuyén mon cho
doi ngii gido vién.

* Muc dich:

- Tang cudng bodi dudng nang cao nghiép
vu chuyén mon cho giang vién thong qua cac
gi0 sinh hoat chuyén mon, ct giang vién
tham gia cic 16p tap huan nham tiép thu cac
ky thuat va sy thay doi vé diéu luat méi.

* Cdch tién hanh:

- Tang cuong gido duc tu tudng nang cao
¥ thirc trach nhiém dbi véi gio 1én 16p, rén
luyén tac phong su pham cta nguoi giang
vién.

- Giang vién thuong xuyén hoc tap, rén
luyén, tham khao, cap nhat tai li€u chuyén
mén vé 1y luan va thuc hanh.

- Giang vién tu danh gia va rat kinh
nghi¢m trong tung gio 1én 16p.

KET LUAN.

- Qua danh gia thyc trang TCTL cua sinh
vién K50 cho thay con nhiéu sinh vién chua
dat tiéu chuan RLTT. Céc sinh vién ndy qua
mot giai doan hoc tap chua co6 sy cai thién vé
thé lyc 1d rét khi chua ddm bao duoc &
ngudng théng ké can thiét.

- Can clr cac nguyén tic dé tai di lya
chon duoc 05 giai phap trén tong s6 09 giai
phap duoc phong van. Két qua thu duge cac
giai phap c6 ¥ kién tan thanh tir 80% tro 1én,
cac giai phap do la:

+ Giai phap 1: Nang cip, tu sira san bai
va dung cu tap luyén phuc vu cho cong tac
GDTC

+ Giai phap 2: Cai tién ké hoach, noi
dung bai tap giang day

+ Giai phap 3: Cai tién phuong phép t6
chuce gio hoc GDTC

+ Giai phap 4: Pam bao tot boi dudng

chuyén mon cho ddi ngii gido vién
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+ Giai phap 5: Tang cuong to chirc hoat phat trién TDTT trong nha truong cdc

dong ngoai khoa. cap, tuyén tip khoa hoc gido duc thé chat
TAI LIEU THAM KHAO trong nha trieong cdc cap", NXB TDTT.
[1]. Ludt gidgo duc (2005), NXB Giao [3]. Béng Van Triéu, Lé Anh Tho
duc, Ha Noi. (2000), Ly ludn va phwong phép gido duc thé
[2]. Vii Piic Thu, Nguyén Trong Hai, chat trong trwong hoc, NXB TDTT.
Phung Thi Hoa, Vii Bich Hué (1998), Nghién [4]. Mot sb luan van thac si, tién si
cttu danh gia thuc trang gidao duc thé chat va truong Pai hoc TDTT Béc Ninh.
SUMMARY

Physical education has played a crucial role in the education system. Recognizing the
importance of teaching Physical Education, in recent years, the Physical Education department in
Thai Nguyen University of technology has constantly focused on researching and solving many
fields related to the work of Physical Education Teaching , and one of them is to improve student
fitness. Through teaching practices, student fitnessplays an important role in learning not only
Physical Education but also other subjects, but the fact that the fitness of students dose not meet
demand. Assessing the situations and choose solutions, to enhance physical qualities for the K50
students in Thai Nguyen University of technology is an essential work to bring a highly
effectiveness in improving the quality of teaching Physical Education.

Keywords

Physical education, Physical level, solutions and students, effective ...

CUC TRI CUA HAM HAI BIEN
Lé Bich Ngoc
Bé mon Todan, Khoa Khoa hoc Co ban, Truong Dai hoc Ky thudt Cong nghiép
TOM TAT Pinh nghia: Cho ham sb z = f(x,y) xac
Ta d3 biét bai toan cuc trj thudc vao mot dinh trong mién D ndo d6, Mo(xo; yo) 1a mot
trong cc bai toan gan véi nhitng ung dung diém trong ctia D. Ta nodi rang f(x,y) dat cuc
thuc té nhét. Nhitng bai toan vé khoang cach trj tai Mo néu véi moi diém M trong mot 1an
ngén nhat, thé tich 16n nhat, téng chi phi it can nao dé cia Mo nhung khac Mo, hi€u sb
nhat ... 1 nhiing yéu cau tu nhién xuat phat f(M) — f(Mo) c6 dau khong doi.
tir nhitng bai toan cua san xuat, doi sdng va Néu f(M) — f(Mo) > 0, My goi la diém cuc
khoa hoc. Tac gia viét bai bio nham néu mot tiéu, f(Mo) duoc goi 1a gia tri cuc tiéu.
sO vi dy thuc té ciia bai toan cyc tri cia ham Néu f(M) — f(Mo) < 0, My goi la diém cuyc dai,
hai bién. f(Mo) dugc goi 1a gia tri cuc dai.
Tir khéa Néu f(M) — f(Mo) > 0 ( <0) véi moi diém M
Cuec tri, cuc dai, cuc tiéu, diém t&i han, gia thuoc mién D thi f(M,) chinh 1a gia tri nhd
tri cuc dai, gia tri cuc tiéu, ... nhat (lon nhét) ctiia ham s6 f(x,y). Cuc tri ctia
NOI DUNG ham s6 dugc goi 14 gia tri 16n nhét, gia tri nho
nhat dia phuong.
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Pinh Iy: Néu ham s f(x,y) dat cyc tri tai
Mo ma tai d6 cac dao ham riéng f'; fy' tdn tai
thi cac dao ham riéng d6 bang 0 tai Mo:
fx,(Mo) = fy’(Mo)

Dinh 1y trén 1a diéu kién 4t c6 cua cyc tri, nd
cho phép thu hep viéc tim cuc tri cua ham sb
tai nhimmg diém & d6 ca f7 va f] triét tieu
hodc khong ton tai. Nhimng diém d6 duoc goi
1a diém t6i han.
Vi du 1: Tim cyc tri cia ham sb
z=xX+y? - 2x -4y + 6 =1(x,y)
Bai gidi: f]=2x-2=0; f]=2y-4=0 =x
=1,y=2
Vay ham s6 c6 diém t6i han M(1, 2).
fx,y) =x*+y* = 2x 4y + 6 = (x - 1)> + (y
-2+ 121 V(X Yy).
f(1,2) =114 gia tri cyc tiéu va d6 chinh 1a gia
tri nho nhat cia ham so. ( f(x, y) chinh 1a
paraboloit eliptic c6 dinh la (1, 2, 1)).
Vi du 2: Tim cyc tri ctia ham s6 z = y2— x2
Bai gidi: f/=-2x=0;f,=2y=0

= diém t6i han (0, 0)
Véi nhing diém trén tryc Ox :

f(x, 0) = - x2 < 0 (trix tai goc O)
V6i nhiing diém trén truc Oy :

£(0, y) = y2 > 0 (trir tai gbc O)

Vay tai lan can cta O chira nhitng diém
ma f dat gia tri 4m cling nhu nhimng diém lam
f dat gia tri duong.

Do vay f(0, 0) = 0 khong la gia tri cuc tri
cua f. Do d6 f khong c6 cuc tri.
Vidu2chira réng thuc té mot ham s6 co thé
khong dat cuc tri tai diém t&i han. Ta can xac
dinh khi nao mot ham s dat cuc tri tai diém
t41 han.

Pinh ly: Gia st z = f(x, y) ¢6 cac dao

ham riéng cap hai lién tuc trong mot lan cén

nao do cia Mo(Xo, yo). Gia st tai My ta co

fi=/,. Dit

D=[£1M) |~ £2.(M,).£1(M,)
Khi d6 tai Mo:

Néu D < 0 thi f(x, y) dat cuc tiéu néu
£7(M,) >0, dat cuc dai néu f"(M,)<0.

Néu D > 0 thi f(x, y) khong dat cyc tri tai
Mo.

Néu D = 0 thi f(x, y) co thé dat cuc tri
hoac khong dat cuc tri tai Mo.

Trong truong hop D = 0, ta phai xét chi
tiét hon. Cu thé, ta cho x va y nhing s6 gia
Ax va Ay dunho roi xét dau cta

Af = fx+Ax,y+Ay) = f(x, ).

Néu Af >0 thi My la diém cuc tiéu, néu
Af <0 thi M la diém cuc dai. Néu Af khong
xac dinh dau thi Mo khong 1a diém cuc tri.
Vi du 3: Tim cuyc tri ciia ham s6

z=x>+2y? - 3x - 6y
Bai gidi: Ta co
z,=3x"-3=0;2, =6y’ -6=0
= x==xLy=+=I.
Vay c6 4 diém tdi han:
Mi(1, 1) ; Ma(-1, 1) ;
Ms(1, -1); Ma(-1,-1)
zy, =6x; 2,
D=0-36xy
TaiMi: D=-72<0, z! (M,)=6>0, vay

=020, =12y;

M; la diém cuyc tiéu.

TaiM3;: D=-72<0, 2/ (M,)=-6<0, vay

M3 la diém cuc tiéu.

Tai Mo vaMy: D=72>0 vay Mz va My

khong la diém cuc tri.

Vi du 4: Tim cyc tri ciia ham s6
z=x*+y* - 2(x —y)?
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Bai gidi: Giai hé¢ z =4x’-4(x-y)=0;
z, =4y’ +4(x-y)=0

Ta tim duoc cac diém t6i han:

M, (0,0:M,(V2,—V2);:M,(—2.42)

D=4 —(12x>-4)(12y°—4)

Tai M2, M3 : D <0, z! (M,;,)>0, vady ham
s6 dat cuc tiéu tai Ma, M3, Zmin = - 8.

Tai M1(0,0): D=0

Ta xét z(M) — z(Mo) véi M thudc lan can cua
Mo.

7(x, —x) = 2x* - 8x? = 2x%(4 —x?) < 0

=z(Mo) vé6i |x| <2;

2(x,x)=2x">0=2(M,) Vx#0;

Ta thay dau ciia z(M) — z(Mo) thay doi
khi M chay trong 1an cin ctia M. Vay ham s6
khong dat cuc tri tai M.

Vi du 5: Tim khoang cach ngin nhat tir diém
A(2,0,-3) t6i mat phang (P) x +y+z=1.
Bai giai:

O phd thong ta di biét cong thirc tinh
khoang cach tir mot diém t6i mat phang
2+0-3-1] 2
JE+ 4 A3

Mubn tim diém M thudc mit phang (P)

d(A,(P) =

dé MA:i

V3
thang qua A va vudng goc voi (P), duong
thang nay s& cit (P) tai M. M chinh 1 hinh
chiéu cuia A trén (P).

O déy ta s& giai bai toan nay bang cach

ta viét phuong trinh duong

ap dung cuc tri cua ham hai bién.

Khoéang cach tir diém (x, y, z) téi diém

A2, 0,-3)1a: d = \[(x=2)* + y* +(z+3)’
Néu (x,y,z) €(P)thi z=1-x—y nén
d?> =(x=2)* + > +(z+3)

=(x=2)+y +(4-x-y) = f(x,y)
Ta co:

f1=2(x—2)-2(4—x—y)=4x+2y—12=0
fi=2y-2(4-x-y)=2x+4y-8=0

Ham f(x, y) ¢6 diém téi han 1a M (%%) .

D=[ /1M - /LM =4-44=-12<0;
frM)=4>0

Vay M 1a diém cuec tiéu, tic 1a khoang cach
tir M t6i A 1a nho nhat

2 2 2
-T2
3 3 3 3
Vi du 6: Mot cai hop c6 dang hinh hop chir

nhat khong c6 nip duoc lam tir 12 m? bia cac

tong. Tim thé tich 16n nhat co thé c6 cua cai
hop do.

Bai giai: Goi chiéu dai va chiéu rong ciia day
hop 1a x, y; chiéu cao cua hop 1a z.

Khi d6 dién tich day l1a xy, thé tich hop la
V =xyz. Di¢n tich xung quanh va day hop 1a
2xz + 2yz + xy = 12.

Tuwdo z= 2-x , thay vao V, ta dugc
2(x+y)
- 12xy —x*y°
2(x+y)
P Y (12 -2xy —x%)
* 2(x+y)’

= x* (12 -2xy — %)
g 2(x+y)’
Cac diém t6i han théa méan x > 0, y>0
1a(2,2),taidoz=1nén V=4 m>
Ta c6 thé sir dung tiéu chuin dao ham

riéng cip hai dé tim duoc mot cuc dai dia
phuong ctia V , hoic c6 thé doan duoc 1a phai
¢6 mot GTLN cho thé tich ctia hop, diéu nay
xdy ra tai mot diém t6i han cua V, vay no xay
rakhix=2,y=2,z=1. Khi d6 V=4. Vay
GTLN thé tich cta hop la 4m?

78



Vi du 7: Tim 3 s6 dwong c6 téng bang 100

sao cho tich ciia ching dat gia tri 16n nhat.

Bai giii: Goi 3 s6 can tim 12 x, Y, Z.

Tacd:x+y+z=100,

dat f=xyz =xy(100 —x —y)
fl=y(100-x-y)-xy =y(100-2x - y)
f=x100-x-y)-xy =x(100-x—-2y)

Vay diém téi han théa min x >0,y >0 la
(1% 190
3 3
Ta lai co:
S =100-2x=2y; fi ==2y; fI =-2x
D=(100-2x-2y)’ -2y.2x

Tai M: D:_100000<0;f;:_¥<0-
Vay f dat cuc dai tai M.
6
fmax _100 100 (100—@—@)_£
3.3 33 ) 27

Vi du 8: Tim 3 sé duong c6 tong 1a 12 sao
cho tong cac binh phuong cia chung dat gia
tri nho nhat.
Bai gidi: Goi 3 s6 can tim 12 x, Y, Z.
Taco:x+y+z=12,
dit f=x"+y"+z2=x"+y" +(12-x~y)’
fl=2x-2(12—-x—y)=-24+4x+2y
fi=2y-2(12-x~y)=-24+2x +4y
Vay diém t6i han cua f1a (4, 4)
D=22-44<0; f"=4>0
Vay f dat cyc tiéu tai
x=4,y=4,z=12-4—-4=4, fin=48
Vi du 9: Tim hinh hdp chit nhat c6 thé tich
16n nhét noi tiép hinh ciu c6 ban kinh 1.
Bai gidi: Trong hé toa d§ Oxyz, phuong trinh
mit cau ban kinh 11a: x2+y2+ 22 =1
Khong han ché tinh tong quat, ta chi xét
nhitng hinh hdp chit nhét c6 cac canh song
song voéi cac truc toa dg, ndi tiép trong hinh

cau. Goi (X, y, z) la toa 6 cua dinh hinh hdp

chit nhat nam trong goc phan tam thir nhét.
(x,y,2>0).
Ta di tim cuc dai cua f = xyz.

2

Tux’ + )y’ +2° =1=z=4/1-x" -y

= f=xyz=xp1-x" -’

f/_y(l_zxz_yz)

x l_xz_ 2
Yy

f,:x(l—x2—2y2)

y l—xz— 2
Yy

Ta ¢6 diém t6i hanla M (

%)

g (226 312 )+ y-2Cy )
Y (1 x y)

= £1(M) ——i

—4xy(1-x* -y +x(y—2x’y - °)
2 P 3/2
(l—x -y )

43

= ﬁZ(M)———

fll _
xx

4[

Tuong ty £ (M) =—-——

2
b [.25 __M _ 4o
3 3
f;c’)I((M)__i Vay f dat cuc dai tai M.

Véi x=1/3;y=1/3=2z=1//3, hinh
hop co thé tich 16n nhét 1a

V=2x.2y2z =i.

33

Céc vi du 7, 8, 9 ¢6 thé duoc giai theo
phuong phap Larange ctia bai toan cyc tri ciia
ham hai bién, vin dé nay xin phép khong
trinh bay ¢ bai bao nay.
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THE MAXIMUM AND MINIMUM OF THE FUNCTION OF TWO VARIABLES
Le Bich Ngoc
Department of Mathematics, Faculty of General Sciences, Thai Nguyen University of Technology
SUMMARY
As we see, one of the main uses of ordinary derivatives is in finding maximum and minimum
values. In this article, we see how to use partial derivatives to locate maxima and minima of the
functions of two variables. In particular, in example 6 we will see how to maximize the volume of
a box without a lid if wa have a fixed amount of cardboard to work with.
Keywords

Local maximum, local minimum, local minimum value, local maximum value, critical point.

ANH HUONG CUA CHIEU DAY LOP VO LEN TINH CHAT QUANG CUA CAC
CHAM LUQNG TU CdSe/ZnS CAU TRUC LOI VO
Nguyén Thanh Ting
B6 mon Vit ly, Khoa Khoa hoc Co ban, Truong Pai hoc Ky thudt Cong nghiép

Tém tat Nhimg loai chim lugng tir dugc nghién ctru

Trong hai thap ky gan day, vat liéu nano rong rai hién nay la nhiing hop chat thudc
da va dang duoc quan tAm nghién ciru do tim nhom ApBvi  nhu CdSe, ZnS, CdTe,
quan trong dbi voi nhitng nghién ciru khoa CdS/CdSe, CdSe/ZnS... Trong tuong lai
hoc co ban va nhitng ing dung céng nghé khong xa, cac cham lugng tir s& dugc Ung
tiém ning cua chung. Trong d6 nhimg tinh dung trong cac thiét bi luu trir dung luong
chét dic biét dang quan tadm cac chdm luong 16n, cac thiét bi bao mat, nang lugng mat troi,
tir 4 gay hap din 16n trén pham vi toan thé may tinh luong tur ...
gidi vi kha ning tmg dung rat cao cta no GIOI THIEU
trong ca cac vat dung hang ngay cling nhu cac Céc chiam lugng tir (Quantum dots -
may moc cao cap khac: ché tao didt phat QDs) con duge goi 14 cac nano tinh thé ban
quang, cac dung cu quang dién, cac laser dan c6 kich thudc ¢& vai nano mét (2-10nm).
chim lugng tu, 6 nhé quang hoc, dan nhan Cham lugng t& giam gitt manh céc dién tir, 16
huynh quang str dung trong y hoc, sinh hoc. trong va cac cap dién ti - 18 tréng (con goi 1a
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cic exciton) theo ca ba chidu trong mot
khoang c& budc song de Broglie cua cac dién
tr. Nhiing tinh chat dic biét dang quan tim
céc chim luong tir d3 gy hap dan 16n trén
pham vi toan thé gi6i vi kha ning tmg dung
rit cao clia nod trong ca cac vat dung hang
ngay ciing nhu cic may moc cao cap khac:
ché tao di6t phat quang, cac dung cu quang
dién, cac laser chim luong tt, 6 nho quang
hoc, dan nhan huynh quang stir dung trong y
hoc, sinh hoc. Nhiing loai chdm luong tu
duoc nghién ctu rong rai hién nay la nhiing
hop chat thugc nhém AByi nhu CdSe, ZnS,
CdTe, CdS/CdSe, CdSe/ZnS... Trong tuong
lai khong xa, cic chdm luong tir s& duoc ing
dung trong cac thiét bi luu trir dung lugng
16m, céac thiét bi bao mat, nang lugng mat troi,
may tinh luong tr ... V6i nhiing 1i do trén
ching t6i dd tién hanh nghién ciru: “Anh
hwéng ciia chiéu day I6p vé lén tinh chit
quang ciia cdc cham lwong tiv CdSe/ZnS
ciu tric I6iVG.
1. TONG QUAN VE BAN DAN CdSe VA
CdSe/ZnS

1.1 B4n dfn khdi CdSe

Ban dan CdSe duoc tao thanh tirion Cd?* va
ion Se%, nguyén tir Cadmium(Cd) thudc nhém 11
trong bang hé thong tuan hoan Mendeleev, c6 hai
dién tir héa tri trén quy dao s: [Cd] =[Kr] 4d'%5¢?,
nguyén tir Selenium(Se) thudc nhom VI, ¢6 sau
dién tor hoa tri trén quy dao s va p: [Se] =
[Ar]3d!%4s24p*. Ban dan khdi CdSe co do rong
ving cam thang v6i Eg = 1,8 eV. B¢ kich thich
quang ban dan niy, cic photon phai c6 ning
lugng bang (kich thich cong huéng) hodc 16n hon
(kich thich khong cong hudng) bé rong ving
cam. Voi bé rong ving cam nhu trén thi budce
song phat xa ctia phonon la A= 690 nm.

1.2. Anh hwéng ciia trang thai bé mit
t6i phd quang hoc

Dbi vai cac tinh thé nano c6 kich thude
nho hon 10nm thi s6 nguyén tr nam trén bé
mit hat 1a rat 16n, va khi kich thuéc cua hat
giam thi ty 1& dién tich bé mit trén thé tich hat
1a 16n. Vi du véi cham lugng tir CdSe c6 kich
¢ 1 nm thi c¢6 t6i 99% cac nguyén tir nam
trén bé mat. Trén bé mit nano tinh thé s& xuat
hién nhiing sai hong cau triic va nhiing lién
két treo, lam xuét hién cac trang thai ba:ly bé
mit nam bén trong ving cAm gidng nhu cac
murc tap chit nim bén trong viing cAm cua vat
liéu khéi. Pién tir co thé hoi phuc vé céc trang
thai nay, gay cac hdi phuc khong phét xa hodc
hoi phuc phat xa bé mit, lam giam sy tai hop
phat xa exciton ndi tai trong cac nano tinh thé.
Nhu vay cac trang thai bé mat rat quan trong
d6i v6i cac tinh chat vat ly, dac biét 1a d6i voi
céc tinh chét quang ctia cac chim luong tir.

Céc hiéu tmg bé mit c6 anh huong rat
16n dén cac tinh chét cta cac nano tinh thé,
c6 thé lam bién ddi ciu trac va thay doi tinh
chat quang cua cac tinh thé nano. Trong nhiéu
truong hop, bé mit cua cac tinh thé nano xéac
dinh tinh chat cta cic ching hon 1a kich
thudc. Vi myc tiéu han ché nhitng kha ning
phat xa lién quan dén cac trang thai bé mit,
tang hiéu sudt phat xa va 6n dinh cac tinh chat
quang, chiing t6i da tién hanh boc cac cham
luong tir CdSe bang mot 16p vo ban din cod
bé rong ving cim 16n hon, ZnS (ZnS voi E,
=3,6 eV so vdi 1,8 eV cua CdSe).
2.MO TA CONG NGHE CHE TAO MAU

Trong nghién ciru ciia dé tai nay, ching
t6i sir dung phuong phap héa hoc uét cu thé
1a phuong phap phan hity cac tién chét hiru
co — kim loai dé ché tao ra cac chdm luong tur
CdSe va CdSe/ZnS.
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Chung t6i st dung céc hop chét hitu co
c6 khdi lugng phan tr 16n va nhiét dd so6i cao
dé lam chat hoat dong bé mat la
Trioctylphosphine Oxide (TOPO, C24HsiOP,
90%) va Hexadecylamine (HDA,CisH3sN)
va Trioctylphosphine (TOP, C24Hs1P, 90%).
Quy trinh ché tao gdm c6 hai giai doan: dau
tién 1a ché tao cac cham luong tir CdSe tir ion
Cd2+
ché tao 16p vo (shell) ZnS tir ion Zn2* va S*-

va Se* dugc goi 1a 18 (core), sau do

dé boc cham luong tir nay lai, nham bao vé
cac phat xa lién quan dén dich chuyén noi tai
ctia cac chdm luong tir 16i.

Dé cung cap ion Cd** chung t6i sir dung
mudi Cadimi Axetat Cd(CH3COO)..2H>0,
va Selen bot dung dé cung cip ion Se?.

Pé ché tao 16p vo ZnS, ching t6i ding
mudi kém axetat Zn(CH;COO).2H.O dé
cung cdp ion Zn?* va luu huynh long
(thioacetamid) dé cung cap ion S,

Sau khi da ché tao dugc cac chAm luong
ta CdSe trong TOPO va HDA hodc phan tan
trong TOPO + HDA + toluen, chung t6i lai
tiép tuc dem mau cac cham lugng tir nay di ly
tdm v&i methanol dé duoc miu cic chim
luong tur dudi dang bot huynh quang.

3. KET QUA NGHIEN CUU

Sau khi tién hanh ché tao bang phuong
phap da trinh bay, ching t6i thu dugc cac
cham luong tir CdSe va CdSe/ZnS c6 ciu tric
16i/v6. Cac chim luong tir nay dugc phén tan
trong toluen dé tranh sy déng rin cia TOPO
va HDA va ciing dé nghién ciru céc tinh chat
quang cua nd. Chuong nay s€ trinh bay céac
tinh chat quang phd ciia cic chim luong tir
CdSe va CdSe/ZnS, tir 6 dua ra cac két luan
vé anh huong ctia hidu ing giam giit lwong tir
cling nhu anh hudng cua chiéu day 16p vo 1én
tinh chit quang ctia cac chdm luong tir CdSe.

3.1. Pho hap thu cia cac cham lwgng
0.8
CdSe + Toluen
,‘,_.?: 0.6
3
T
z
s 444 484
@
s
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0.0 . . n
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tir CdSe

Dé nghién ctru dwoc anh hudng cia
chiéu day 16p vo 1én tinh chit quang cia
chim lugng tr CdSe va CdSe/ZnS, dau tién
chung ta hay cliing nghién ctru tinh chit quang
ctia chim lugng tir CdSe thé hién qua phd hap
thu. Hinh 3.1 1a pho hip thy cia cac cham
lugng tir CdSe dugc phan tan trong dung dich
toluen, dugc do trong khoang budc song tir
300nm dén 800 nm.
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Hinh 3.1. Phé hip thu cia cic chim
lugng tir CdSe

Trén phd hap thy, chung ta c¢6 thé quan
sat thiy dinh hap thu dau tién & budc song c&
484 nm (twong ung véi nang luong la ~ 2,562
eV. Trén hinh ciing biéu dién bang mili tén vi
tri hap thu cua CdSe khdi ¢ bude song ~ 690
nm (twong tmg véi do rong ving cim 1a 1,8
eV). B dich dinh hép thu cua cac chim
luong tir CdSe vé phia cac budc song ngin
(dich xanh, blue - shift) so v6i ban dan CdSe
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khdi 12 rét dang ké (AL = 206 nm tuong mg
voinang lugng ~ 0,762 eV) thé hién hiéu ung
giam giit luong tir trong cac chim luong tir
nay la manh, ¢ rong vung cAm hiéu dung cua
cic chdm luong tir CdSe ché tao dugc bi mé
rong déng ké so voi ving cam ciia CdSe khoi.

Hinh 3.2 Phd hip thu cta cic chdm
luong tur CdSe véi thoi gian nuoi khac nhau

Kich thudc cta cac cham luong tir ché
tao tur thyc nghiém phu thudc vao rat nhiéu
thong s nhu nhiét d6 phan tng, thoi gian
phan g, ty 1& cua cac tién chit nhu Cd/Se,
TOPO/HDA. Qua pho hip thu chung ta co
thé thay rat 1, twong tng véi thoi gian nudi
cham lugng tir 12 307, 1 phut va 2 phit thi c6
cac dinh pho hap thu 1a 480nm, 470 nm va
458nm. Khi thoi gian nudi cang ngan ta thay
su dich chuyén vé budc séng ngin cang
nhiéu hon tuong tmg véi nang luong 16n hon
hay khi d6 kich thudc ctia chdm cang nho.

Khi thoi gian nudi cang dai ciling co
nghia 13 kich thudc ciia cac chdm luong tir
tang 1én thi dinh hap thu cang dich it vé phia
budc song xanh va cang gan v4i ban dan khoi
hon. Céc két qua phan tich phd hap thu trén
cho chiing ta khang dinh vai tro ctia hiéu tmg
giam giit lwong tir 1én phd hip thu cua cac
cham luong tir CdSe. D6 1a su dich dinh pho
hap thu vé phia budc song ngan. Va khi kich
thudc cia cac QDs cang nho thi su dich dinh
phd hap thy dién ra cang manh.

3.2. Pho hip thu ciia chim lwong tir
CdSe va CdSe/ZnS

Dé thay rd dugc sy thay doi tinh chit
quang ctia chim lugng tir CdSe khi trude va
sau khi boc vo, chiing t6i tién hanh do phd
hap thy quang hoc ctia cham luong tir CdSe
dd boc mot 16p vo ZnS, & day 16p vo co chiéu
day 1a 2,5 don 16p.

Tir pho hép thu trén hinh 3.3 ¢6 thé quan
sat thay dinh hap thu thi nhit cia cac mau
CdSe va cua cac mau CdSe/ZnS tai cac budc
song 551 nm (twong Gng véi nang lugng ~
2,25 eV) va 586 nm (twong Ung vdi ning
luong ~ 2,12 eV). Pay 1a nhitng dinh hap thu
co ban ctia cham lugng tir CdSe, tuong tng
v6i cac dich chuyén tir mirc 1S3 dén mirc
Ise. Lop vo ZnS khong lam anh huéng dén
dich chuyén hap thy ndi tai cua chim luong
tir CdSe, nhu quan sat trén phd hap thu. Co
thé vi & dang tinh thé khoi, ZnS c6 bé rong
ving cAm 16n hon han so véi bé rong ving
cam ctia CdSe (Egzns = 3,6 €V 50 v6i Egcdse =
1,8 eV)
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Hinh 3.3. Ph6 hip thu cta cham luong
tir CdSe va CdSe/ZnS

Quan sat trén hinh 3.3 c6 thé thiy bo hip
thu ctia cac mau CdSe sau khi boc ZnS bi dich
chuyén vé phia cac budc song dai hon so voi
mau CdSe trude khi boc (dinh hip thu thu
nhat cta CdSe sau khi boc 2,5 ML ZnS dich
~ 0,13 eV so voi CdSe trude khi boc). Hién
tugng dich do (Red shift) cta vi tri dinh phé
hap thy thir nhat ma chung ta quan sat duoc &
day sau khi 161 CdSe dugc boc bdi 16p vo ZnS
dugc giai thich la do su xuyén ham cuc bd
hodc laro ri ctia cac dién tir tir 161 CdSe xuyén

vao 16p tinh thé mang ZnS vo.
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Hinh 3.4 1a phd hap thu cua cic chim
luong tir CdSe d boc 10p vé ZnS. Cac chim
lugng ti nay c6 161 CdSe duogc nudi trong
cung mot diéu kién, ciing nudi trong khoang
thoi gian 1a 1phut, kich thudc cua cic chdm
luong tir 16i 1a kha dong déu. Vi vay ma
nhimng khac biét thé hién & trén pho hap thu
hinh 3.4 chinh la nhiing tinh chat quang khéac
nhau do 16p vo ZnS c6 chiéu day khac nhau

mang lai.
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Hinh 3.4. Pho hép thu cia CdSe/ZnS

Quan sat & trén hinh 3.4, ta co thé rang
v6i nhitng chiéu day vo khac nhau thi lai ¢6
nhiing dinh pho hip thy riéng biét. Twong
mg vé6i chiéu day 16p vo 1a IML; 1,6ML va
2,5ML thi dinh phd hap thy thi nhat la
488nm, 515nm va 520nm. Va cac dinh hip
thu nay dwoc quy cho 1a hdp thu cua chdm

lugng tor CdSe. Nhu vay so véoi CdSe 1 phut
trudce khi boc (trén hinh 3.2), phé hép thu cta
cac chAm lugng tir CdSe da duoc boc 16p vo
ZnS dich vé phia cac budc song dé do dich
d6 quan sat thdy c6 gia tri cang 16n véi cac
cham luong tir CdSe c6 16p vo ZnS cang day.
So vo1 CdSe 161 dd dich do cua CdSe boc 1
ML, 1,6 ML va 2,5 ML tuong tng la 1a 18
nm, 45 nm, 50 nm twong ung vdi nang lugng
0,1 eV, 0,24 eV va 0,26. Ta van c6 thé thay
rat rd dinh hap thu thir nhét ciia chAm luong
tir CdSe, diéu d6 c6 nghia 1a du 16p vo co
chiéu day khac nhau nhung 16p vé ZnS van
bao toan duoc nhitng dich chuyén ndi tai cia
cham luong tir CdSe.

4. KET LUAN

Sau mot thoi gian nghién ciru, dé tai giGi
thiéu duoc mot sé két qua sau:

1, Gigi thiéu nhiing tinh chét wu viét cua
tinh thé nano hon so véi vat liéu khdi va da
nghién ctru cu thé vé cac cham lugng tir CdSe
va CdSe/ZnS c6 chu tric 16i/vo.

2, Pi dua ra phuong phap ché tao chdm
luong tir CdSe va CdSe/ZnS bang phuong
phap thuc hién trong phong thi nghi¢m.

3, Budc dau tién hanh do phd hép thu dé
nghién ciru cac tinh chit quang ctia cac chdm
lugng tir CdSe va CdSe/ZnS.
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