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UNG DUNG B'ﬁ HOA MATLAB TRONG TINH TOI'\N CAC BAI TOAN
CO HOC KET CAU BANG PHUGNG PHAP PHAN TU HUU HAN

MATLAB GRAPHIC APPLICATIONS IN CALCULATION
OF STRUCTURAL MECHANICAL PROBLEMS BY FEM

Tém tit:

Do hoa Matlab bao g6m cac 1énh cho cac dir
liéu hai chiéu hodc ba chiéu, xu 1y hinh anh, cling
nhu thiét ké giao dién do hoa nguoi dung. Trong bai
bao nay, tac gia nghién ctu sir dung phuong phap
phan tir hitu han (FEM) va phan mém Sap2000
dé tinh toan cac bai toan trong co hoc két cau, tir
d6 thé hién cac biéu dd théng qua d6 hoa 2D cua
Matlab. Hon nira, tdc gia trinh bay mot s6 vi du
cu thé tmg dung FEM d¢é giai cac bai toan co hoc
két ciu, thé hién biéu do ndi luc bang dd hoa 2D
ctia Matlab va so sanh véi két qua tinh toan bang
Sap2000. Tir d6 ¢ thé tng dung dé tinh toan, kiém
tra cac bai toan co hoc két cAu mot cach thuén tién,
dé dang hon.

Tir khéa: Do hoa Matlab, phwong phdp phan
tw hitu han, tinh toan s6, FEM, co hoc két cau.

Abstract:

Matlab graphics includes commands for two-
or three-dimensional data, image processing, as
well as graphical user interface design. In this paper,
the author uses the finite element method (FEM)
and Sap2000 software to calculate problems in
structural mechanics, thereby presenting the graphs
through Matlab’s 2D graphics. Furthermore, the
author presents some specific examples of FEM
application to solve structural mechanics problems,
shows the internal force diagram with 2D graphics
of Matlab and compares with the results calculated
by Sap2000. From there, it can be applied to
calculate and check structural mechanics problems
more conveniently and easily.

Keywords: Matlab graphics, finite element
method, numerical computation, FEM, structural
mechanics.

Lwong Thi Bio Yén

1. Pat van dé

Hién nay, Matlab (Matrix Laboratory) 1a mot
trong nhitng chwong trinh tinh toan s va lap trinh
hitu ich va phd bién trong cac nganh khoa hoc va
k¥ thuat. Matlab bao gém cac giao dién dd hoa va
cac toolbox da dugc chuyén mon hoda. Ngoai ra,
d6 hoa 1a mot trong nhing tinh ning ndi bét cua
Matlab, cung cap cac dd thi duoc tich hop san dé
hién thi hinh anh dit liéu va cac cong cu dé tao d6
thi tuy chinh. Trong ba ndi dung chinh ctia phuong
phap phan tir hiru han bao gdm xay dung mé hinh;
thiét 1ap phuong trinh can bang va giai; xtr 1y két
qua, dd hoa Matlab thuong duogc chon dé thuc hién
phan xtr 1y két qua, cu thé 1a dung dé thé hién cac
Kkét qua tinh toan nhu vé biéu d6 ndi luc.

Trong gidi han bai bao nay, tac gia rng dung
(FEM) va Sap2000 dé tinh toan trén mot sd bai
toan co hoc két cau thé hién béng cac vi du cu thé
trén bai toan dam, khung, dan, sau d6 v& biéu d6
ndi luc trén d6 hoa 2D ctia Matlab. Tir d6 so sanh
két qua giita hai phuong phap tinh dé rat ra uu
diém chinh cta dd hoa Matlab.

2. Tong quan vé cac nghién ciru trong va
ngoai nuwdc

2.1. P6 hoa Matlab

Matlab 13 tir viét tit ciia Matrix Laboratory
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(Phong thi nghiém ma tran) dugc Clever Moler -
Nha phén tich s6 tai Khoa Khoa hoc May tinh tai
Pai hoc New Mexico phat minh vao ndm 1970.
Matlab la mdt moi truong ngdén ngir 1ap trinh
trén co sO ma tran, cac tinh nang chinh cua dd
hoa Matlab bao gébm ngén ngit cip cao; d6 hoa
2-D/3-D; d6 hoa mau va ma tran truy tim; cac ham
toan hoc cho cac linh vuc khac nhau; céc cong cu
tuong tac dé kham pha, thiét ké va giai quyét van
dé lap di lap lai; cling nhu cac chtic ning dé tich
hop céc thuat toan dua trén Matlab véi cac ung
dung va ngdn ngit bén ngoai. Ngoai ra, Matlab cé
day du cac kiéu dir liéu don gian nhu: s6 nguyén,
s6 thuc, ky tu, logic (boolean). Vi vady, Matlab
duoc tng dung rong rai trong linh vuc khoa hoc
k¥ thuat va doi song.

D hoa Matlab 1 phuong tién dé hién thi véc
to va ma tran & dang d6 thi bao gdm nhitng ham
cao cip ding dé hién thi hai chidu va ba chiéu.
Hon nita, Matlab con c¢6 nhitng ham cap thap cho
phép nguodi dung xay dung hoan chinh giao dién
dang d0 thi.

Do hoa 1a mot tinh ning quan trong trong
Matlab véi rt nhiéu kiéu d6 thi khac nhau nhu
biéu d6 dang duong, cac duong cong, mit cong ba
chiéu... Matlab c6 thé thé hién dd thi trong h¢ toa
d6 phang va ca khong gian ba chiéu. Ngoai ra
Matlab con cung cip giao dién dé nguoi ding truc
tiép chinh sira hinh v&, dién vao cac ghi chu theo
¥ mudn.

2.2. Phuong phap phén tir hiru han

Phuong phap phan tir hiru han 1a mot phuong
phap s6 dung dé tim nghiém gin ding cua cac bai
toan k¥ thuat. Thuc chat ciia phuong phéap phan tir
hitu han 13 giai chinh xac phuong trinh gan ding
cta ly thuyét dan hoi. Uu diém cua phuong phap
ph?m tr hitru han 1a don gian, tranh dugc kho khan
vé diéu kién bién phirc tap, d6 chinh x4c phu thudc
su hoi tu cua bai toan.

Trong phuong phap phan tir hiru han, mién
bai toan dugc roi rac thanh mét tap hitu han nhiing
mién con (goi 1a phan tir), duoc lién két voi nhau
tai cac nat. Mot bai toan duogc thiét 1ap trén mdi
mién con va dugc dua vé dang hé phuong trinh
dai s6 thong qua ham x4p xi trén timg phan tu.
Tiép theo, hé phuong trinh dai s6 tuyén tinh cho
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toan mién bai toan duoc thiét 1ap sau qua trinh két
ndi cac ma tran do cung va véc to tai. Sau do, diéu
kién duoc ap dat trude khi gidi h¢ phuong trinh dai
s6 tuyén tinh dé tim nghiém xAp xi tai cac nut cia
mién bai toan.

Phuong phéap phan tir hiru han tong quat bao
gdm 6 budc chinh:

- Budce 1: Roi rac hoa két cau;

- Budc 2: Thiét 1ap ma tran do cimg phan tir va
ghép ndi ma tran do cung tong the;

- Bude 3: Thiét 1ap véc to tai phan tir va ghép
noi véc to tai tong theé;

- Budc 4: Thiét lap hé phuong trinh hé thong
va ap dat dicu kién bién;

- Budc 5: Giai h¢ phuong trinh hé théng;

- Budc 6: Hoan thién.

Phuong phap phan tir hitu han déng vai tro
quan trong trong vi¢c giai cac bai toan ky thuat do
tinh hé thong, linh hoat va hiéu qua.

2.3. Tinh hinh nghién ciru trong va ngoai nwéc

Nam 1999, Akemi Galvez va cong su, Moscow,
Russia trong bai bao Applying MATLAB to
Computer Graphics and CAGD. Application to a
Visualization Problem in the Automotive Industry
[1] d3 gidi thiéu vé Matlab, loi ich cua tinh toan
s6 va vi sao phai chon Matlab tmg dung vao do
hoa may tinh. Tt d6, tic gia d3 néu mot sd 1énh
lién quan dén d6 hoa Matlab va truc quan héa vao
nganh cong nghiép 6 t6. Nam 2004 tac gia cudn
Fundamentals of finite element analysis, David V.
Hutton [2] nghién ctru 1y thuyét phan tir hitu han,
gi¢i thiéu FEM ciing nhu cach thiét 1ap cic ma tran
dd cung, tinh todn cho céc phﬁn tr 10 xo0, thanh,
dan, phan tr cong va cac tng dung trong truyén
nhiét, co hoc chét long va co hoc vat ran.

Nhimg nim gan day tinh todn sé dan phat
trién manh mé thiic day nhiéu nghién ctru cy thé
vé FEM. Trong cac sach, gido trinh [3], [4], [5],
[6], [7] cac tac gia gidi thiéu phuwong phap phan tir
hitu han, nghién ctru 1y thuyét vé FEM, dua ra co
sO va cac budce tinh toan chung danh cho cac bai
toan k¥ thuat, cu thé tinh toan cho phan tr dang
thanh nhu dan, dim va phan tir khung, bai toan vé
dong luc hoc két cAu. Tac gia Chu Qudc Thing
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con nghién ctru cho hé khung khong gian, phan
tlr bac cao, phan tir dang tham sd. Tac gia Nguyén
Hoai Son phan tich thém vé& vét ran dan hdi va
vat ran tron xoay. Mot s6 nghién ciru méi nhu bai
toan dan nhiét, FEM trong tinh toan két cAu tAm,
vo hodc tinh toan cho vat liéu, két cau composite
duoc tac gia Tran ich Thinh trinh bay thém trong
tai liéu [7]. Pdc biét tic gida Cao Qudc Khanh,
Nguyén Thanh Tric cta trudng dai hoc Xay dung
Mién tay da c6 dé tai "Nghién ciru sir dung Matlab
phan tich tinh hé thanh phdng bang phirong phdp
phan tr hitu han’[8], trong d& tai nhom tac gia da
tmg dung phuong phap phan tir hitu han dé tinh
toan chuyén vi, noi luc cta két cdu hé thanh bao
gdém hé 10 xo, thanh chiu kéo, nén doc truc, dan
phang, dim phang va thé hién thanh cac dang bicu
d6 bang d6 hoa Matlab. Day la nghién ctru gan day
nhat va cu thé str dung d6 hoa Matlab dé biéu dién
biéu d6 cho két qua ctia phan tinh toan bai toan hé
thanh phang. Tuy nhién trong d¢é tai trén nhom tac
gia chi so sanh véi két qua giai tay chua kiém tra
két qua tinh toan bang FEM véi két qua tinh toan
bang phan mém tinh toan s khac.

3. Ung dung Matlab dé tinh toan va thé hién
bang d6 hoa Matlab cho cac bai toan két ciu [8]

3.1. Dam phiing

Nhap dir liéu vao chuong trinh Matlab, chi
nhép gid tri tai 2 dau nat cia moi thanh. Trude khi
chay chuong trinh DamPhangTQ() thi thay doi s6
lidu cu thé ting bai toan bang cach thay ddi 16
dong code sau:

- Quy d6i gia tri q, P, M dé c6 thé v& biéu dd

Dong 12-14: gq=q; P=P; M=M;

- Chiéu dai c4c thanh dam theo th tu tir 1
dén n

Dong 16: D= |;

- Gi4 tri m6 dun dan hoi

Dong 18: E=E;

- Moment quan tinh cua cac thanh dan theo
thtr ty tir 1 dén n

Dong 20: MInertia=| |;

- biéu kién bién tai cac nut, béng 0 néu khong
¢6 chuyén vi, bang 1 néu c6 chuyén vi

Dong 22: DKB=[ |;
- Tén 2 dau nit cua thanh dan theo thi tw tr 1

dénn

Dong 24: LL=[ |;

Luc tac dung tai cac nut c6 chuyén Vi

Dong 26: PN=[ |;

- Céc luc tac dung tai vi tri gitta thanh (ké ca
10 x0)

Dong 28-30: qq=[ J; PT=[ ]; MM=[ ];

- Hé sb dung dé tang giam kich thudc biéu d6
(mac dinh =1)

Dong 32: kkk=1;

- Toa dd cua cac 10 xo theo thu tu tir 1 dén n

Dong 34-35: xIx=[ |; ylx=[ ];

- B cling cua cac lién két 10 xo theo thur tu tir
1 dénn

Dong 37: klx=[ ];

- Sau khi nhap dir liéu xong ta bAm nat “Run”
hoic danh 1énh “DamPhangTQ()” vao cla s6
Command Window trong Matlab dé chay chuong
trinh va cho két qua.

3.2. Dan phing

Nhap dir li¢u vao chuong trinh Matlab, trude
khi chay chuong trinh DanPhang() thi ta cin nhap
s6 liéu cuia bai toan vao 10 dong code sau:

- Tiét dién mat cat ngang thanh dan theo thir
tuter 1 dénn

Dong 12: Area=[ |;

- biéu kién bién tai cac nut, bang 0 néu khong
c6 chuyén vi, bang 1 néu c6 chuyén vi

Dong 14: DKB=[ |;

- Tén 2 dau nut cta thanh dan theo thu tu tir 1
dénn

Dong 16: LL=[ |;

- Luc tac dung tai cac nit co chuyén Vi
Dong 18: P=[ |;

- Toa @0 cua cac nut theo thir tu tur 1 dénn
Dong 20: x=[ |;

Dong 21: y=[ ];

S 01 ‘ NSm 2022



KHOA HOC - CONG NGHE

- Gi4 tri mo dun dan hoi

Dong 23: E=E;

- Do clmg cua cac lién két 16 xo theo thir tu tir
1 dénn

Dong 25: klx=[ [;

- Hé s6 nhan vao M dé c6 thé vé biéu d6 ra sb
nguyén

Dong 27: kkk=1;

- Hé sb dung dé tang giam kich thudc biéu d6
(mdc dinh =1)

Dong 29: bieudo=1;

- Sau khi nhap dir liéu xong ta bam nut
“Run” hodc danh 1énh “DanPhang()” vao ctra so
Command Window trong Matlab dé chay chuong
trinh va cho két qua.

3.3. Khung phing

Nhap dir li¢u vao chuong trinh Matlab, tuong tu
nhu cach nhép dir li¢u doi v bai toan dam phang.

- Sau khi nhap dit lidu xong ta bam nut “Run”
hoac danh I¢nh “KhungPhangDG()” vao ctra so
Command Window trong Matlab dé chay chuong
trinh va cho két qua.

3.4. Mt sb 1énh vé& co ban thwong ap dung
trong do hoa Matlab

Matlab c6 cac cong cu hi€u qua dé hién thi cac
véc to va ma tran ¢ dang do thi. Bén canh do, viéc
chu thich va in an cac do thi nay ciling dugc trinh
bay rat r0 rang. Dudi day 1a mot s6 ham quan trong
vé d6 hoa cta Matlab thuong duoc st dung trong
phuong phép phan tr hitu han.

Bdng 1: Mot $6 1énh vé co ban

Ham Giai thich
figure Tao mot ctra sd dé vé dd thi.
subplot | Tao cac truc.
plot Lénh vé 2D co ban.
grid Hién thi hodc 4n cac duong luoi truc.
hold Gitr lai hinh hién tai khi thém hinh
moi.
title Dit tén do thi.
xlabel bat tén truc hoanh.
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ylabel Dat tén truc tung.
legend | Ghi chu thich cho db thi.
Xlim, Thiét 1ap gidi han cho truc hoanh,
ylim truc tung.
4. Vidu

4.1. Tinh toan va vé biéu do ndi lwec phin tir
thanh dam

Cho dam c¢6 so dd chiu luc va kich thudc nhu
hinh 1. Thanh ¢6 d6 cung EI bang hang so. Biét
q = 10kN/m, P = 30kN, M = 60kNm, L =3m, [ =
1728cm*, E = 2.10°%kN/cm?.

Yéu cau: tinh v& biéu d6 ndi luc cho dam.

GIAI
* Phuong phap phan tir hitu han.

q=10kN/m

T I T iI T i1
A EI

1P=3DKN M=60kNm

A

El 4C E D

2L e e w|w]
4 71 1 1 4

7

Hinh 1. So do két cdu va tdi trong dam chiu uén
- Nhap dit liéu vao chuong trinh Matlab:
g=10;

P=30;

M=60;

D=[2*3 3 3];

E=2.10%;

MInertia=[1728 1728 1728];
DKB=[0 0 0 1 01 0 0],

LL=[1 2 2 3 3 47;

PN=[0 0 0 O 0 0*60 O 0],
aqg=[10 0 0]

PT=[0 30 0];

MM=[0 0 601];

kkk=1;

xlx=[ 1;

ylx=[ 1;

klx=[ 1;

- Két qua sau khi chay chuong trinh:
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W% STEP 4: OUTPUT RESULTS **¥

wiwwk Shear Force Spring *www¥

Element Location Value (Q)

wwwww Shear Force of Element ¥w¥¥ww

Element Location Value (Q)
1 Node I 31.10795
Node j -28.89205

2 Node I 24,88636
Node j -5.1136363

3 Node I -24,54545
Node j -24,54545

Wik Moment of Element Wwwwww

Element Location Value (M)
1 Node I -32.21591
Node j -25.56818

2 Node I -25.56818
Node j 4.090909

3 Node I 4.090909
Node j -9.545455

Note: Results are multiplied to coefficient kkk = 1.0

BIEU PO LUC CAT THANH

40 T

31108 ]

24-68624.8864

108

365.1136

10 1

20 F 1

‘2&754634754154.5455
8892 . L

é a‘t‘ 6 8 10 12
CHIEU DAI THANH (*L)

-30
0

Hinh 2. Biéu do luc cdt dam chiu uon
giai bang Matlab

BIEU PO MOMENT UON TONG HOP

40
22159 32,7273
- {
5.5682
Al ]
o /9.5455
0
.0909
2 1.7614 |
7108
-20 | b
7.2727
-30 - . - - .
0 2 4 6 8 10 12

CHIEU DAI THANH (*L)

Hinh 3. Biéu d6 mémen dam chiu uén
giai bang Matlab

1% Shear Force 2-2 Diagram (DEAD) oo

- I I
S et ML
(] 4p N
P ~r
™| T3
1 1

Hinh 4. Biéu do lyc cat dam chiu uén
giai bang Sap2000

(s ——

[ Moment 3-3Diagram (DEAD) =0 =R ==

Hinh 5. Biéu dé mémen dam chiu uén
giai bang Sap2000

4.2. Tinh toan va vé biéu do ndi lwc phin tir
dan phing

Cho dan ¢6 so d6 chiu luc va kich thuée nhu
hinh 6. Thanh AB, BC, CD c¢6 d6 cung EA bang
hing s6, thanh BD c6 d6 cing \2EA. Biét P =
50kN, L=2m, A=25cm? E = 2.10°%kN/cm?.
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Yéu cu: tinh v& biéu dd ndi lyc cho dan. Wt L
A P=50kN Dadb h <0804 8080
- " Bléq pd LYC DQC THANH (*P)
% EA 2&1 OOKN 56 L0707 650
A B st
= V2EA EA %‘ i
o
Q 5
5
O
D EA C oo
A i
1 0.7107
Hinh 6. So do két cau va tai trong dan phang g1
- Nhap dit liéu vao chuong trinh Matlab: IEIEI DN (B
Area=[25 25*sqrt(2)]; Hinh 7. Biéu do noi luc ddnphcfng
DKB:1[0203121 0 0l; giai bang Matlab
LL=[ 1;
=10 ~501; e ——
<= .
! =
y=[0 0 -21; =
e =
klx=[]; L
kkk=1;
bieudo=1;
bieudo=0.25; @
- Két qua sau khi chay chuong trinh: ¢ >
/

w¥% STEP 4: OUTPUT RESULTS *¥¥

%wwok% Digplacements ¥ wobww

Node Direction Value
1 X-Dir 0.02
Y-Dir 0.02
2 X-Dir 0.0
Y-Dir 0.0
3 X-Dir 0.0
Y-Dir 0.0 ®
4 X-Dir 0.0
Y-Dir 0.02
%wwk% Awial Force of Elements ¥ww¥¥¥
— Value (N) Hinh 8. Biéu do noi luc dan giai bang Sap2000
1 o 4.3. Tinh toan va vé biéu do ndi luc phan tir
i (7)0(-)71068 khung phang
: ge0 V¢ biéu do6 mdé men cuia khung phang c6 so do
Note: The value of the Axial Force: két cau va tai trong nhu Hinh 9. Cac doan AB, BD

> 0: Axial tension
< 0: Axial compression

c6 dg cung EI, Poan BC cb do cung béng 2EL Biét

Note: Results are multiplied to coefficient kkk = 1.0

q = 15kN/m, P=40kN, M = 160kNm, L =4m, [ =
1728cm*, E = 2.10°%kN/cm?.
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i

! | 1 | ] 76
gei5kN/m  M=160KNm | //
r/—\ 05
NEEREEEG L P
s T—ss4—475 P
EI B EI 4D
SOS5F 2
P=40kN =
D e — 6 1 0 4
o
2EI o 8s
C 4 E 2 8
T ' N g
L L L Lﬂ L L/2 L Lol 13
7 7 7 4 |
Hinh 9. So do két cdu va tdi trong khung phang ol
- Nhap dir liéu vao chuong trinh Matlab: i ‘ | |
g=15; k 1 ‘ TR:__IC TOA ;)O ox (: L) : g )
P=40; Hinh 10. Biéu do néi lic khung phing
M=160; giai bang Matlab

MInertia=[2*1728 1728 1728];
=[1 3 2 3 3 4];
DKB=[0 0 0 0 0 O O O 1 0 0 271,

=[0 -4 0 4]; \I\

y=[04441; B
=[OOOOOOOOOOOO*160];
=[0 15 0];

PT [40 0 071,
[

MM=[0 0 160];
E=2.10%; 35_£
[

kkk=1; :l
bieudo=3;
- Két qua sau khi chay chuong trinh:

% Moment 3-3 Diagram (DEAD)

£4.05
-76.87

[]-27.94

i

83 93

Hinh 11. Biéu d6 néi lyc khung phang

4% ITEP 4: OUTPUT RESULTS *** gidi bang Sap2000
wdwwd Digplacements ki 4.4. So sanh ket qua tinh toan ndi luc cho
e pic oois focation bai toan ‘dam, dan phang, khung phang giira
_______ --——  Matlab va Sap2000
1 0.0 0.0 0.0 .z . A . L
2 0.0 0.0 0.000000462963 Duya vao két qua néi lyc da tinh toan cua
3 0.0 0.0 0.0 huong phap phan tir hiru han va Sap2000, tac gia
4 0.0 0.0 0.0000009259259 p £ phap p : P > 1aC 8

_______ ——__  nhan thy két qua tinh toan hoan toan trung khép.
¥w¥v+ Bending Moment i Tuy nhién trong qua trinh tlnh toan trong Sap2000
_______ 77 lam tron s6 dén 2 chir so thap phan, trong khi

Element Locaticon Value (M)
------- -—--  Matlab c6 thé diéu chinh sb thap phan thé hién trén
1 Node I -28.0 - A A \ A A geA ” N A A
Node ] a0 biéu d6 dya vao h¢ s6 diéu chinh k tuy thudc yéu
2 Node T -12.0 cau do chinh xac. Phuong phap phan tr hitu han
Node 7 36.0 , 2 2z X ,
. oo ¢6 thé khac phuc dugc nhuge diém cua Sap2000
cde I 8.0 . R )
Node 5 0.0 la tinh toan duoc ca bai toan véi so li€u cu thé va

Note: Results are multiplied to coefficient kkk = 1.0 S? 11¢u tong. qquat',\h@(f ,\kha%: ba? momen qual‘l.tlr{h
——————— -——  cling nhu giai phéng lién két trén Sap2000 doi hoi
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ngudi giai phai ndm rd vé 1y thuyét lién két quy
trinh khai béo.

5. Két luan va Kién nghi

Trong gidi han bai bao tac gia da trinh bay
tinh todn 3 bai toan dién hinh cua co két cau la
dam, dan, khung phang bang phuong phap phan
tir htru han sau do thé hién bi¢u do6 thong qua mdot
sO 1énh thong dung cia do hoa Matlab 2D. Dong
thoi so sanh két qua tinh toan bang phuong phap
phan tur hiru han véi Sap2000, qua do tac gia nhan
thay nhirng wu, nhugc diém chinh ctia Matlab néi
chung va d6 hoa Matlab noi riéng.

* Uu diém:

- Tinh toan chuyén vi, ndi luc cia dam, dan
phang, khung phang c6 thé thuc hién mot cach
nhanh chong dyua vao vi¢c thay doi cac dong dién
hinh tuy thudc bai toan cu thé.

- Matlab c6 thé tinh toan cho ca bai toan sd
liéu cu thé va ca bai todn tong quat ma Sap2000
chua thuc hién duoc.

- TAt ca cac biéu dd thuc hién trén dd hoa
Matlab 2D c¢6 thé chia nho thanh nhiéu doan dé vé

Tai liéu tham khao

biéu dd chinh xéac hon, dic biét khi thé hién d6 thi
duong cong bac 2.

- Biéu db trén d6 hoa Matlab c6 thé thay doi ti
1¢ vé gia trj cling nhu hinh dang dé dang thong qua
thay doi hé so k va bieudo.

- D6 hoa Matlab con c6 thé thé hién biéu dod
ndi luc riéng cho timg luc thanh phan tac dung va
biéu dd téng cho ca thanh, hé.

* Nhuoc diém:

- Trén bi€u do cua do hoa Matat chua thé hién
duoc vi tri cuc tri.

- Code Matlab van con dai va gip kho khin
khi dong bo giita cac phién ban Matlab khac nhau.

Tinh tmg dung ciia Matlab rat cao, cé thé su
dung code d3 xay dung dé thiét ké bai tap, dé thi
hay don gian hon 1a kiém tra viéc tinh toan ndi luc
cho cac mén hoc lién quan nhu co 1y thuyét, stc
bén vat liéu, co két cau...

Huéng nghién ctru tiép theo: tinh toan cac bai
toan co két cAu siéu tinh va thé hién bﬁng Do hoa
Matlab 3D dé dat hiéu qua cao hon.
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