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M=3.2

Cau 1. Cho phuong trinh ¢* +2.1x% +sinx— 10+ M =0 trong khoang
cach ly nghiém [1,2]. St dung phuong phéap Newton, xac dinh x, theo
diéu kién Fourler, tim nghiém gan ding x, ciia phuong trinh trén va
danh gi4 sai s6 ctia né.

Ket qlli"l. Xo = ; AXxp =
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M=3.2

Cau 1. Cho phuong trinh ¢* +2.1x% +sinx— 10+ M =0 trong khoang
cach ly nghiém [1,2]. St dung phuong phéap Newton, xac dinh x, theo
diéu kién Fourler, tim nghiém gan ding x, ciia phuong trinh trén va
danh gi4 sai s6 ctia né.

Két qlli"l. Xo = ; AXxp =
Gidi. M=3.2, f(x) = e+ 2.1x% +sinx— 10+ M

Taco f(1) <0,f(2) > 0,f"(x) = €*+4.2x+cosx>0,Vxe [1,2] va

f'(x) = e*+4.2-sinx>0,Vxe [1,2] nén chon x; = 2. Ta xay dung day (x;)
theo cong thic

fxn-1) €1 +2.1x% | +sinx,— —10+ M
Xn=Xp-1— 75 = Xp-1—
f(xn-1) -1 +4.2%,_ 1+ COSXp_1
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M=3.2

Cau 1. Cho phuong trinh ¢* +2.1x% +sinx— 10+ M =0 trong khoang
cach ly nghiém [1,2]. St dung phuong phéap Newton, xac dinh x, theo
diéu kién Fourler, tim nghiém gan ding x, ciia phuong trinh trén va
danh gi4 sai s6 ctia né.

Két qlli"l. Xo = ; AXxp =
Gidi. M=3.2, f(x) = e+ 2.1x% +sinx— 10+ M

Taco f(1) <0,f(2) >0,f'(x) = e*+4.2x+cosx>0,Vx€ [1,2] va

f'(x) = e*+4.2-sinx>0,Vxe [1,2] nén chon x; = 2. Ta xay dung day (x;)
theo cong thic

fn-1) €1 +2.1x% | +sinx,— —10+ M
=X - =Xp_1—
T dftmn g €51 +4.2X,_1 + COS Xp—1

Xn

Tim min{|f' (1|, |f' )]} Bam may. Shlft—i— chonX=1vaXx=2.S0

sanh |f'(DI,|f'(2)I. Ta co If'(x)|>m1n{lf’(1)| @B =1fMl=m
Shift-STO-A.

ng.com https://fb.com/tailieudientucntt

TS. Lé Xuén Dai (BK TPHCM) GIAI ON TAP CUOI KY MON PHUGNG PHAI TP.HCM —2016.  2/22


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Do d6 sai so cua nghiém gan dung x,, va nghiém chinh xac x1a

< Mol _ le™ +2.10, +sinx, —10+ M| _

[x—xp m = Ax,

Xn Ay,

2
1.356117092
1.159979536 | 0.01774

N =IO S

BAm mady. Tinh x,,
eX+2.1X? +sinX-10+ M

eX+42X+cosX
CALC x=2= x1, CALCAns = x,
Sai s6
abs(eX +2.1X? +sinX — 10+ M)
A
CALC Ans = Ax,

no XK@t qua. x ~ 1.1560; Maps# B M8 icudientucntt
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24Mx; +2.73x2 — 1.85x3

Cau 2. Cho hé phuong trinh { 1.34x; +22Mx, — 3.24x3

12.89
15.73
18.42

1.18x; —4.87xy + 23 Mx3
St dung phudng phép Jacobi, véi x = (0.1,1.3,0.4) T, tim vecto lap x®.
3 3 3
Ketquax) ,x§)~ ,x§)~
Giai.
x1 577 (12.89 — 2.73x, + 1.85x3)
= 712,89 k278 1.85
= UM 242t 24073
) Xp = @3(15173%1 1. 3§)§£1+3 .24 x3)
= oM T 2oM¥ T HuX3
X3 = 5337(18.42—1.18x; +4. 87x2)
_ B4 118 . 487,
= 23M ~ 23M1 T 23X
12.89 273 1.85
[y byt 2V 3
e [=| 2 |t 2w O 22M
X 842 1048 487 0
3 23M 23M  23M
ng.com https://fb.com/tailieudientucntt
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Khi d6 cong thic lap cé dang
X" =1x" V4G, m=1,2,...

0.1
Chon Xx© =| 1.3 | tinh X, x@ x®
0.4

BAm may.
X=(12.89-2.73B+1.85C) +24M : Y = (15.73 -1.34A+3.24C) + 22M :

C=(18.42-1.18A+4.87B) +23M:A=X:B=Y

CALC B=1.3, C=0.4, A=0.1
Nhén t1ep dau ”=" cho t6i nghiém x(g) xf),xés)

Két qua. x%) ~ 0.1658; x) ~ 0.2324; x(3) ~ 0.2632
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N 2 2 X | 1.1 1.6 2.0
au 3. Cho bang so
Caus. C 89T oM 57 64

ba g(x) théa diéu kién g'(1.1) = 1.5 va g'(2) = 0.5 ndi suy bang s trén dé
xap xi gia tri cla ham tai x= 1.4 va x=1.8.
Két qua. g(1.4) ~ :g(1.8) =
n=2hy=16-1.1=0.5h=2.0-1.6=04;a=15=05 Hésb c,c1,c
dugc xac dinh béi AC = Bvéi

.St dung Spline bac

2hy ho 0
0 n 2h
3NN 4,
0
g=| 3% N_gh—Y
ey
2~ J1
36-3
i I
_ T
ng.com https//fb.coCm/TaigiCe(b’dlcén’tgér)m
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_ 2611
l.oo+050+0.c, = —87 @ = ;oﬁﬁ
=4 0.5¢+1.8c+04c, = 945 =4 ¢ = —
0.co+0.4c1+1.co = -3.75 1%511
C = —m
Khi k=0taco
a = Ww=2M=64
by = VWMo =15
h() 3
_ Cl— 0O _ 1567
do 3—ho =90
ng.com https://fb.com/tailieudientucntt
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l.cg+0.5¢1 +0.¢
= 0.5¢p+1.8¢c; +0.4¢
0.c0+0.4c1 +1.¢»

Khi k=0taco
a{) =
by =
d() —
Khi k=1taco
a =
by =
d
ng.com

2611
- 87 @ = _§80

h ’ 20

= 945 = a = 1—
= -375 B511
Qo = ——
144

Yo=2M=6.4

n=x»

ho
——(+2¢) =15
ho 3
Cl1—Q 1567

3ho 90 ’
n= 5.7
Yo=n

M ey v 20 = 2
o 3 2 V7360
Cy— (1 _ 5305

1= =—-——,
https://fb.cOMRkili eudienfBt
Ty P N ———
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Chity. Néu tinh ra by # a thi CHUNG TA DA TINH SAI vi by = g’ (x).
Vay spline bac ba rang budc can tim la

2611 1567

2M+1.5(x— 1. 1)——( —1.1)2+ —(x—1.1)3,x€ [1.1,1.6]
8(x) = 19 it 6 5305 s
57+—( —16)+—( )2 - (x—-1.6)%,x€[1.6,2.0]
360 288
Kétqua. g(1.4)~ 60146 g(1.8)~ __ 6.0276
ng.com https://fb.com/tailieudientucntt
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A 2 2 X | 1.2 1.3 1.4 1.5 1.7 2
Cau 4. Cho bang so: 7] M 25 5 G 55 Su
dung phuong phap binh phuong bé nhéat, tim ham
f(x) = AVA® +2.5+ Bcosx xap xi tot nhat bang sb trén.

Két qua. A~ ‘B
Ta co n=>5, p(x) = V3 +2.5, g(x) = cos(x) va

f PP (xp) = f xf; +2.5=27.457, Shift-STO-A

p(xk) q(xp) = Z x‘z+2.5.cos(xk) =1.534696256, Shift-STO-B.
-1
PLY= Z 23 +2.5.y, = 55.90980977, Shift-STO-C.

qz(xk) = Z cos?(xz) = 0.2533522506, Shift-STO-D.

7[\’]: i} M= ) [V]x n M:

(xk) Vi = Z cos(xg).yx = 3.447345104, Shift-STO-M.
k=1
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Hé phuong trinh dé xac dinh A, B:

AA+BB=C - A=1.928765101
B.A+D.B=M B=1.923316341

Vay f(x) =1.9288V x3+2.5+1.9233 cos(x).
Két qua. A~ 1.9288  ;B=~ 1.9233
Bam may. Shift-Mode-STAT-Frequency-ON
@ Tim ma trin hé s6
e Mode 3-STAT - 2: A+BX. Nhép vao cot X la v X3 +2.5, nhap vao cot
Y la cos(X). AC-thoat ra.
o Shift-1-4:Sum - 1:Y x% = Shift-STO-A
o Shift - 1 - 4: Sum - 5:} xy = Shift-STO-B
e Shift - 1 - 4: Sum - 3:¥ y? = Shift-STO-D
Q Tim cot hé sé tu do.
e Shift-1 -2:Data
e Nhép gia tri ctia cdt FREQ la gia tri y. AC-thoat ra
o Shift - 1 - 5: Var - 2:x x Shift - 1 - 5: Var -1:n = Shift-STO-C
o Shift -1 - 5: Var - 5:y x Shift - 1 - 5: Var -1:n = Shift-STO-M
0@ Gidi hé phuong wiphiMader5EQN :anX+bnY=cn
A L s GO IGIAT ON TAP CUOI KY MON PHUONG PHAI TP.HCM—2016.  10/22
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| 11 17 24 33

| 1.1M 3.3 a 45 '’

St dung da thic ndi suy Lagrange, tim gid tri cia a dé da thiic noi suy
c6 gia tri xap xi cia dao ham tai x=1.81a y/(1.8) ~2.8

Két qua. a ~

Cau 5. Cho bang s6: ;

3
Da thiic noi suy Lagrange c6 dang sau #5(x) = ¥ pX(x).yy, trong d6
k=0

0 (x—x1))(x—x2)(x— x3) (x-1.7)(x—2.4)(x-3.3)
P30 = ) om0 o —x3)  (L1—1.7)(L1—24)(L1—33)

pé(x) _ (x—x9) (x—x2) (x— x3) _ x-1.1Dx-24)(x—3.3)
(x1 —x0) (X1 —x2) (1 —x3)  (1.7-1.1)(1.7-2.4)(1.7-3.3)

p%(x)z (x—x9)(x—x7) (x— x3) _ (x-1.1D)(x-1.7(x-3.3)
(X2 —x0) (X2 —x1) (X2 —x3) (2.4-1.1)(2.4-1.7)(2.4-3.3)

pg(x) _ (x—x0)(x—x1)(x—x2) _ (x-1.1)(x-1.7)(x—2.4)
(x3—x0)(x3—x1) (3 —x2) (3.3-1.1)(3.3-1.7)(3.3-2.4)

ng.com https://fb.com/tailieudientucntt

TS. Lé Xuén Dai (BK TPHCM) GIAI ON TAP CUOI KY MON PHUGNG PHAI TP.HCM —2016.  11/22


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

V() = Z3(x) =

1.1M
_1716[(x 24)(x-33)+(x—-1.7)(x-33)+(x—-1.7)(x—2.4)]+

+0.672 [(x-24)(x-33)+(x-1.1)(x-3.3)+(x-1.1)(x-2.4)]+

+

0819 [(x-1.7)(x-33)+(x-1.1)(x-3.3) + (x—-1.1)(x-1.7)]+

3168[(x 1.7x-24)+(x-1.1)(x—-24)+(x—-1.1)(x—1.7)]

M 3.3
x0.69+

=7 (1.8) ~ — -
y(1.8) —-1.716 0.672

x(—0.57)+ ¢ x(—1.13)+ 4.5 x(—0.41)
) -0.819 ' 3.168 ’

1.1M 3.3 -0.819
>a=28———x0.69- x (—0.57) — x (—=0.41) | x
-1.716 0 672 3.168 -1.13

=5.506055913

Két qua. o ~ .5061 o
ng.com q ; tucntt
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INEEE—————————.
x [10 12 14 16 18 20 22

Caus. Chobang — =533 24 43 51 62M 74
ham f(x). St dung coéng thiic Simpson md réng hay xap xi tich phan
22 .
I= f (fo2 0 + 2.5x2) dx. Két qua. I ~
1.0
b—a _22-10

h= ——— =02=>n=3,x=1.0,x; =1.0+ 0.2k,
2n 2n

Vi = Mxkf2 (xp) + 2.5x2,

h 2 0.2
I~ 3 kgo(J/zk +4)ok+1 + Yok42) = 3 (Yo +4y1 +2y2 +4y3 + 24 +4Y5 + 6)

A . 0.2
Bam may. A= A+ ?B(MXYZ +2.5X2): X=X+0.2 CALCA=0,B, X, Y
dudc nhép theo bang sau

X | 1.0 12 14 16 18 20 22
Y | 2 33 24 43 51 62M 74
B | 1 4 2 4 2 4 1

Chuy. Nhép gid tri Y tuong Gng véi X. Vay I = 766.1944107 =~ 766.1944

A kd
ng.c!&ﬂt qua. [ = 766. W34dy/tb. comvtailieudientucntt
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o
S5M 234 134 534

223 4M 3.23 1.45
423 521 7M 4.65
2.34 156 4.21 8M
Sf}’ dung phan tich A= LU theo Doolittle, tinh ¢4, us3.

Cau7.Cho A=

Két qua. /4, = ; Usg =
1 0 0 0 Uil Uz W3 Uiy
1= Ml © U= 0  upp Uz Upg
31 l3 1 0 0 0 usz Uz
Oy lypp l43 1 0 0 0 uyy

1l.uj1+0x0+0x0+0x0=a;; =5M= u;; =5M,;
Lujp+0.up +0x0+0x0=ayp =2.34 = uyp = 2.34;
1.3 +0.up3 +0.uz3 +0x0=ay3 =1.34 = 13 = 1.34.

l.uy4 +0.upg +0.usg +0.U3q = a14 = 5.34 = 114 = 5.34.

a1 2.23
lo1.u;1+1.0+0x0+0x0=ay; =2.23=> ¥y = — = —— =0.139375;
Uil

€21.Lt12 +1.up+0x0+0x0=ap =4M = 1) = o — fgl.ulg =12.4738625;
ng.d@m .u13 + 1.1p3 + 0. 133 s /Bb=aipsaii SRSmentipg = dpz — {27 .13 = 3.0432375;
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a:
l31.u11+031.0+1%x0+0x0=ag; =4.23=> V3, = =1 =0.264375;
un

[31.u12+€32.u22+1 x0+0x0=ag =5.21 ﬁ[gz = w =
0.3680786525;

O31.u13+030.up3 + 1.uz3 +0x 0= as3 = TM = us3 = ass — {31.U13 — {30. o3 =
20.92558674;

O1.u11 + 0o x0+ 043 x0+1x0=qay; =2.34=> 04 = % =0.14625;

6}412 —l41.ur2 _

Uz2

Oa1.t10+ s oo+ 043 x0+1x0=ay =1.56= ¥4 =

U2
0.99762613625.;
Kétqua. 7, = 0.0976 S Usz = 20.9256
ng.com https://fb.com/tailieudientucntt
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y =x—Mxsin(x+3.5y), x=1.1

Cau 8. Cho bai toan Cauchy: { V(1.1 = 0.4

dung phuong phap Runge-Kutta bac 4 xap xi y(1.3) v6i budc h=0.2.

Két qua. y(1.3) =
V6i h=0.2,x9=1.1,x; = xo+ 0.2 =1.3, = 0.4. Ta c6

K{) = hf (x0,¥0) = 0.2[x9 — Mxp sin (xo + 3.5)0)1,

1(0 fUF(Xb + — ,}b +'z§2)’
Kg hf(X0+h,y0+I§));

K = hf (xo+ h,yo + K3).
Cong thiic tinh nghiém gan ding la

1
y(1.3) = n :y0+g(K10+2K20+2K3?+Kf):

ng.com https://fb.com/tailieudientucntt
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BAm mady. 0.2(X — MXsin (X +3.5Y)).
Tinh K. CALC X = 1.1,Y = 0.4. = K} Shift-STO-A

ve . A .
Tinh k). CALC X =1.1+ 02—2, Y=04+ > = K} Shift-STO-B

. . B .
Tinh K. CALCX=1.1+ 02—2, Y=04+7.= K Shift-STO-C
Tinh K. CALC X =1.1+0.2,Y = 0.4+ C. = K} Shift-STO-D

1
y(1.3) =y :y0+E(K{)+2K20+2K§’+Kf):

1
=04+ P (A+2B+2C+ D) =0.01322395852

Két qua. (1.3) ~ 0.0132

ng.com https://fb.com/tailieudientucntt
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Cau 9. Cho bai toan Cauchy:

Y"'x) =2y +xy +°y+29M, 1<x<18
{yﬂ):bﬂy%D:IA;y%D:IJ
Dua vé hé phuong trinh vi phan cap 1. St dung cong thiic Euler, gii
gan ding y(1.2) va y(1.8) v6i buéc h=0.2.
Két qua. y(1.2) ~ 7(1.8) ~
Dit u =y (x),v=u/(x) = (). Phuong trinh da cho dugc bién déi thanh
hé

y@ = foyuv)=u
uix) = gyuv)=v

) V() = k(x,y,uv) =2v+xu+x>.y+2.9M
ya) = w=M
ul) = u=y1)=1.4

v1) = w=y'()=11
VGibubc h=0.2,x=1,x=xp+ kh=1+0.2k.

ng.com https://fb.com/tailieudientucntt
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Theo cong thiic Euler, ta co6

YX) = Yk = V-1 + hf (Xg-1, Yk-1, Uk-1, Vk—1)
= Vg1 + htg

u(xg) = Ug = Ug—1 + hg(Xg-1, Yk-1, Uk-1, Vk-1)
{ = U1+ hvg
v(xXg) = Uk = Vg1 + hk(Xg—1, Yi—1, Uk-1, Vk—1)

= V1 + W1 + Xp—1.Up—1 +Xi_1.yk_1 +2.9M)
k=1,2,...,n

BAm mady.
A=Y+02D:B=D+0.2E:C= E+O.2(2E+XD+X2Y+2.9M) :
X=X+02:Y=A:D=B:E=C
CALCY=yy=M,D=uy=14,E=vy=1.1, X=xy=1, M=3.2, A=, B=,
C=.Nhén diu’="tadudc A=3.48 =y, ~ y(1.2), B=1.62 = uy,
C=4.316 = v;. Nhan dau '=’" ta dudc y», up, 1». Nhan tiep dau =’ den khi
tinh CALC tai X = 1.6 ta dudc y, = 5.1688576 ~ y(1.8)

’

A kd
g&etqua. y(1.2) ~__ &fA808.comtailiendigfflod® ~ __5.1689
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Cau 10. Cho bai toan bién tuyén tinh cp 2:

{ (x+3.5)y" + £y =30y = Mx(x+1),x € [0.5;1.5]

¥(0.5) = M, y(1.5) = 2.7

Stt dung phuong phép sai phan hitu han, hay xap xi gi4 tri ctia ham

y(x) trén doan [0.5;1.5] v6i budc h=0.25.

Két qua. (0.75) ~ YD) ~  1(1.25) ~
X0=0.5x=0.75x=1,x3=1.25,x4=1.5.

px) =x+3.5,q9(x) = x3, r(x) = =30,f(x) = Mx(x+1);

p1=Xx1 +3.5,p2 =X +3.5,p3 =x3+3.5; q1 =xi’,q2 =x§,q3 ng;
n=r=r3= —30;fl = Mx; (x; + 1),]3 = Mxy(xo + 1),f3 ZMX3(X3+1)

Yo =M,y4 =2.7

(B —Zyyo+(r - By + (B + Ly = f
B-En+m-Fy+G+Ey=Ff

B -Byyp+ -+ G+ By =1
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Yo=M,ys=2.7
(r =2y + (& + )yz+0y3—ﬁ R )
B -+ (rz -y + 5+ Zh)J/3 =f
on+B-Bp+m-Byp=f-G+Ln
BAm may. Mode-5 - EQN.
2P 2X(075+35)
h? (0.25)2

@ _075+35 0.75)°
h2 2h 025 2x0.25

0.75+3.5 (0.25)3
- X
0.252 2x0.25

pi_qr). _ -
fi- (ﬁ - gl)yo =M x0.75(0.75+1)
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p2 g 1+3.5 13

2 22h T 0.252 2_ 2( x 0.32%)
p2 X + 0.

Ol o ) MR o

2T (0.25)2

g 1435 13

222 +
h2 2h  0.252  2x0.25
L=Mx1x1+1)

0
ps g3 125+35 (1.25)°

2 2h 0252  2x025
2ps3 3 2x(1.25+3.5)

h? 0252
f ( + ) Mx125(1.25+1) - 222+33 4.25)° 2.7
—|=+ = |ys=Mx1.25Q. = x 2.
3 ya 0252  2x025

Nhan dau '=’ ta dudc y; = 1.866352997, y, = 1.43970364, y5 = 1.706266535.
Ket qua. y(0.75) ~ 1.8664, y(1.0) ~ 1.4397, y(1.25) =~ 1.7063
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