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Download ban méi nhét tai dia chi:

http://bit.ly/nguyentanhop

& Moi y ki€n thac mdc vui long ga6i vé dia chi:

>< hopnguyenktv@ gmail.com

“Duong tuy ngin, khong di khong dén.
Viéc tuy dé, khong lam khong xong.”
— Tuan Tu -

“Ngudi thay tim thudng tudong thuat. Nguoi thay tdt giai thich.
Nguoi thay gioi thé hién. Nguoi thay vi dai truyén cam himg.”
— William Arthur Ward —

“Nhiing gi ching ta 1am cho ban than rdi ciing s& mat.

Nhiing gi chung ta lam cho ngudi khic s€ con lai mai mai.”

CHUC CAC BAN THANH CONG VA PAT PUQC NHIEU UOC MO
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SO GAN PUNG VA SAI SO:
. oo i Sai s0 tuyét Sai s0 thuc | Sai $0 tuong
SO chinh xac | SO gan ding | SO lam tron . .
doi su doi
A a a* Aa =lal.d A=la—Al da

Vidu: Lam tron dén 2 chit so 1é sau dau cham thdp phdn cua cdc so trong cdc biéu thirc

sau: a = 5.3649 ; b = 2.6750 ; ¢ = 1.2965 ; d <2.8701 ; e >1.2399
Cach giai:

a=53649 = a~ 536

b=2.6750 = b~ 2.68

¢ =1.2965 = ¢~ 1.30

d <2.8701 = d ~ 2.88 (Chii y: Sai s6 lam tron Ién).

€>1.2399 =>e~1.23

Vi du: Biét A 6 gid tri gan ding la a = 0.3102 véi sai s6 twong déi la da = 0.30%. Ta

lam tron a thanh a* = 0.31. Sai s6 tuyét doi cua a* la:

Agp= 0, +Ay=la—a’| + |al x 8, = 10.3102 — 0.31] + |0.3102| X 0.3% = 0.0012

Vi du: Biét A c6 gid tri gan ding la a = 1.2145 véi sai s6 twong doi da = 0.16%. Ta lam
tron a thanh a* theo nguyén téic qud bdn dén chi sé 16 thir 2 sau ddu phdy. Sai s6 tuyét
doi ciia a* la:

S6 a dugc lam tron thanh a* = 1.21

Ag= 0, + Ay=|la—a’| + |a|l x 8, = |1.2145 — 1.21| + |1.2145| X 0.16% = 0.0065

Vi du: Biét A c6 gid tri gan ding la a = 2.9734 véi sai s6 twong doi da = 0.69%. Ta lam

tron a thanh a* = 2.97. Sai s6 tuyét doi ciia a* la:

Ag= 0,4 + Ay=la — a’| + |a] X 8, = |2.9734 — 2.97| + |2.9734| x 0.69% = 0.0240
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CHU SO PANG TIN:
Chir s6 dang tin k duoc tinh theo cong thirc:

Aa<05x107% - k< -log(2Aa)

Vi du: Cho a = 0.3708 véi sai s6 tiwong doi la a = 0.51%. So chit sé ddng tin trong

cdch viét thdp phéan cia a la:
Aa = |a] X 6, = 0.3708 x 0.51% = 0.00189 < 0.5 x 1072
C6 2 chir s6 phan thap phan dang tin = S déng tin 14 0.37 = C6 3 chir sé dang tin.
Cdch 2. Tinh theo cong thtrc:
k <-log(2ha) & k<242 o k=2

C6 2 chir s6 phan thap phan dang tin = C6 3 chir s6 dang tin.

Vidu: Cho a = 5.1778 véi sai s6 tuwong doi la da = 0.62%. S6 chit s6 ddng tin trong

cdch viét thdp phén cia a la:
Aa = |a| X 6, = 5.1778 X 0.62% = 0.0321 < 0.5 x 107!

C6 1 chir s6 phan thap phan dang tin = S§ dang tin 14 5.1 = C6 2 chir s6 dang tin.

SAISO TUYET POI CUA HAM Y =F(X, Y, Z):
Af: |fx’|Ax + |fy’|Ay + |fz,|-Az

Vi du: Cho ham f=x’ —xy—y’. Biét x = 3.8175 +0.0017 va y = 3.7032 +0.0029. Sai s6

tuyét doi cuia fla:
Ar= i1 A + | £ |- A,= [3x? — y] X 0.0017 + |—x — 3y?| X 0.0029

Bam CALC, nhap X =3.8175 va Y = 3.7032. Pap so: Ar=0.1985.

Vidu: Cho ham f=x + xy + y’. Biét x = 4.7693 +0.0018 va y = 2.3745 +0.0084. Sai

$6 tuyét doi ciia fla:

Ar= £l Ax + | fy |- Ay= 13x2 + y| X 0.0018 + |x + 3y?| x 0.0084 = 0.3093
Nguyén Tan Hop — MO15KMT Trang 3
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KHOANG CACH LY NGHIEM:

La khoang déng [a,b] hoic khoang md (a,b) ma trén d6 ton tai duy nhét 1 nghiém cua

phuong trinh f(x) = 0. Nghia la f(a).f(b) <0.
SAI SO TONG QUAT:

f ()

m

|x* — x| <

(m lamin{|f' (@), |f'(B)I})

Vi du: Phuong trinh f(x) = 2x° + 12x -15 = 0 trong khodng cdch ly nghiém [1,2] ¢6
nghiém gan ding la x* = 1.03. Sai s6 nhé nhat theo céng thirc ddnh gid sai sé tong qudt
cua x* la:

Cach giai:

If'()] = 6x%+12] - |f'(D];1f'(2)] » min=18=m — SHIFT —STO — A

|f (x)I
A

|x* — x| <

Bam CALC, nhap x* = 1.03. Ta duoc sai s6 = 0.0253.

Vi du: Phuong trinh f(x) = 3x° + 13x — 6 = 0 trén khodng cdch ly nghiém [0;1] ¢
nghiém gan ding la x* = 0.45. Sai s6 nhé nhat theo céng thirc ddnh gid sai sé tong qudt
cua x* la:

If'(x)| =19x%+ 13| - |f'(0)|va|f'(1)] »min=13 - SHIFT —STO —A

_IFGO _IF(045)]
- A

= 0.0095
13

|x* — x|

Vi du: Phuong trinh f(x) = 3x° + 10x — 24 = 0 trén khoang cdch ly nghiém [1;2] ¢
nghiém gan ding 1o x* = 1.47. Sai s6 nhé nhdt theo céng thirc ddnh gid sai sé tong qudt

cua x* la:

Pap s6: A =0.0121.
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PHUONG PHAP CHIA POI: (Nh¢ chuyén sang radian — SHIFT-MODE-4(Rad))
Tim nghiém gan dang cta phuong trinh f(x) = 0 trong khoang cdch ly nghiém [a,b]:

a+b
2

Tinh f(a), f(b),x =
Tinh f(x). Néu f(x) va f(a) ciing d4u thi dat a = x. Nguoc lai dat b = x.

Sai s6 phwong phdp chia doi:

v&in la so lAn chia d6i

Vi du: Phuong trinh f(x) = 2x° — 6x” + 13x — 4.5 = 0 trong khodng cdch ly nghiém [0,1].
Theo phwong phdp chia déi, nghiém gan ding xs cia phwong trinh la:

Cach giai:
Tacé: fla)=f0)<0 ; fib)=f1)>0

Lin | a=0 b=1 x = (a+b)2 | f(x)
- +

0 0 1 0.5 +
1 0 0.5 0.25 -
2 0.25 0.5 0.375 -
3 0.375 0.5 0.4375 +
4 0.375 0.4375 0.40625 -
5 | 040625 | 0.4375 0.421875

Nghiém gan ding X5 ctia phuong trinh 1 0.4219 (nghiém l1am tron theo quy tic 1am tron)

Vi du: Phuong trinh f(x) = \/x — cosx = 0 trong khodng cdch ly nghiém [0;1]. Theo

phirong phdp chia doi, nghiém gan ding xs ciia phirong trinh va sai sé ciia né la:

Pap s6: x5 = 0.6406 va Axs = 0.0157. (Nhé chuyén sang Radian vi ham chtra luong gidc)
Nguyén Tan Hop — MO15KMT Trang 5
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PHUONG PHAP LAP PON:
Hé sd co qvdi: |g'(x)| < q hay rél[a)g]lg’(x)l =q, 0<g<1
X€|la,
Cong thirc tién nghiém: (dé xac dinh s6 1an Lip)

n

1—¢q

|xn_f| < |X1—X0

Cong thirc hau nghiém: (dé xac dinh sai s6)

q
|Xn—X| Sl |xn_xn—1|

Vi du: Cho phwong trinh x = \3x + 15 thoa diéu kién Iip don trén [2,3]. Néu chon
xo=2.3 thi nghiém gan diing x4 theo phwong phdp léip don la:

Cach giai:

Bam may: V3X + 15
CALC X =23 =x
CALC X =Ans=x,
CALC X = Ans =x3
CALC X =Ans=xy4

Pap so: x, =2.1522

Vi du: Cho phwong trinh x = 32x + 6 thoa diéu kién ldp don trén [2,3]. Néu chon
x9=2.2 thi nghiém gan diing x, theo phwong phdp Idp don la:

Pap sb: x, = 2.1804

Vi du: Cho phuong trinh x = V6x + 11 thoa diéu kién Idp don trén [3,4]. Néu chon
x9=3.1 thi nghiém gdn dung x, theo phuwong phap lap don la:

Pap sb: x, = 3.0920
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Vi du: Cho phuwong trinh x = 2x + 13 thoa diéu kién lgp don trén [2,3]. St dung
phirong phdp Idp, chon x, = 2.63, tim s6 lan Idp t6i thiéu dé dwoc nghiém véi sai so tién

nghiém nho hon 10°”°.
Cach giai:
Budc 1. Tinh hé sb co q:
lg' (@) valg'(b)l - maxlg'l=q

Luu gia tri tinh duoc vao bién A (SHIFT — STO — A).

ERE i) I s +# “
0.1005245742 5 O, 1005345722
Budc 2. Sai sé tién nghiém < 10™:
" S 07°.(1-q)
1_qlxl—xol<10 —>n>logq[ p— ]
Ta tinh gid tri x; va xo = 2.63 (tinh gidéng bai trén):
BAm may: 12X + 13
CALC X =2.63=x,
3 E::{-I-].E ] Math & I';'".-IS_E. ElE o} Math &
3> Z.b3a239506 5 d. 2995064 1 1 xm=
1|:|—'5|+|-;-".|S = Math HHS}“: 1_|';'| :Im Math
5 2050750330 2. T2R151E28m
lngﬁiﬁnaf o
> b. 588353306 =  S614n lap tdi thiéu 1a 7.

Nguyén Tan Hop — MO15KMT Trang 7



Phuong Phap Tinh http://bit.ly/nguyentanhop

Vi du: Cho phuwong trinh x = 8x + 11 thoa diéu kién ldp don trén [3,4]. Néu chon

xo=3.5 thi sai s6 cuia nghiém gan diing x, theo céng thirc hdu nghiém la:
Cach giai:
Budc 1. Tinh hé s6 co q:

lg'(@lvalg'(b)l - maxlg'|=q

Luu gia tri tinh duoc vao bién A (SHIFT — STO — A).

O Math & o} Math &

(TR, s AnS+Hi
0.2492240998 0.2492240993

Budc 2. Ap dung cong thirc hau nghiém:

|Xn —x| < |xn — Xn-1

I-gq
BiAm may:
B=gX): LIB—XI: X=B
1-A4
CALC X =xy=3.5=
= X = Axy

= X, = Ax, = 0.0085

Vi du: Cho phuong trinh x = V6x + 16 thoa diéu kién lap don trén [3,4]. Néu chon

xo=3.3 thi sai s6 tuyét doi nhé nhdt ciia nghiém gan diing x, theo cong thirc tién nghiém:

Pap s6: Ax, = 0.0002

Vidu: Cho phuong trinh x = V2x + 6 théa diéu kién lap don trén [2,3]. Néu chon

xo=2.2 thi sai s6 tuyét doi nhé nhdt ciia nghiém gan diing x, theo cong thirc hdu nghiém:

Pap sb: Ax, = 0.0005.

Nguyén Tan Hop — MO15KMT Trang 8



Phuong Phap Tinh http://bit.ly/nguyentanhop

PHUONG PHAP NEWTON, PIEU KIEN FOURIER:
Cong thirc nghiém:

f(xn—l)

Xp =X —_—

" (xnr)

Cong thirc danh gia sai s6 tong quat:

f ()

m

|x* — x| <

(m lamin{|f" (@), |f' ()|}

Vi du: Phuong trinh f(x) = 5x'—7x*+19x—16=0 trong khoang cdch ly nghiém [0.5 , 1].
Véi xy = 0.6 nghiém gan diing x, theo phwong phdp Newton la:

Cach giai:

DPao ham: f’(x) = 15x%-14x + 19

BAm may:

FX) 5X3 — 7X2% + 19X — 16

X X
oo 15X% — 14X + 19

CALC X =0.6=x,

CALC X = Ans = X, = X, = 0.9493

Vi du: Phuong trinh f(x) = 3x'—6x*+19x—14=0. Vi xy = 0.9 nghiém gan ding x; theo
phuwong phdap Newton la:

Pap sb: x; = 0.8724

Vi du: Phuong trinh f(x) = 6x'—13x’+12x-27=0. Véi xo = 2.2 nghiém gan diing x; theo
phuong phdap Newton la:

Pap sb: x; =2.1912

Nguyén Tan Hop — MO15KMT Trang 9



Phuong Phap Tinh http://bit.ly/nguyentanhop

Vi du: Phuong trinh f(x) = 4x°+6x°+17x+22.5=0 trong khodng cdch ly nghiém [-2 , -1].
Theo phwong phdp Newton, chon x, theo diéu kién Fourier, sai s nghiém x, theo cong

thire sai s6 tong qudt 1a:
Cach giai:
f(-2)<0;f(-1)>0
fP(x)=12x"+ 12x + 17
£7(x)=24x + 12
f(a).f’(a) > 0 chon xy, = a ; f(a).f’’(a) < 0 chon x, = b.
Trong bai todn nay f(-2) <0, £’(-2) < 0 nén f(-2).f’(-2) >0. Tachgn xp=a=-2
Tinh gia tri m:
If'(x0)] =112x* + 12x+17] -  |f'C-2DIf'(-1)] -> min=17=m
Tinh x, va sai sb tong quat:

4% + 6x% + 17x + 22.5  |4x® + 6x% + 17x + 22.5|

X=X :
12x% + 12x + 17 17

CALCX=-2>=Xx; >=AX; > =X, >=Ax,=0.0130

Vi du: Cho phwong trinh f(x) = ¢* + 2.1x* + sinx — 6.8 = 0 trong khodng cdch ly nghiém
[1;2]. Str dung phwong phap Newton, xdc dinh x, theo diéu kién Fourier, fim nghiém gén

dung x, cua phuong trinh trén va danh gia sai so cua no.

Pap s6: x, = 1.1560 ; Ax, = 0.0178. (Nh6 chuyén qua Radian vi ham chia luong gidc)

Vi du: Phuong trinh f(x) = 6x°+9x°+15x+1=0 trong khodng cdch ly nghiém [-0.1;0.0].
Theo phwong phdp Newton, chon x, theo diéu kién Fourier, sai sé nghiém x, theo cong

thire sai s6 tong qudt 1a:

Pap sb: Ax, = 0.0029

Nguyén Tan Hop — MO15KMT Trang 10
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MA TRAN XAC PINH DUONG:

Dinh thirc con chinh ct’fp k cuia ma tran A la dinh thirc ¢6 duoc tir ma tran con chinh cép
k (ma tran c¢6 duoc tlr giao ctia k hang dau va k cot dau cua A), ky hiéu Dy
Ma trin vudng A xac dinh duong khi va chi khi tit cd nhitng dinh thirc con chinh cua

n6 déu 16n hon 0.

13 -2 -3

Vidu: Cho A = (—2 a 7 ) Véi diéu kién nao cua o, A la ma trdn doi xung, xdc
-3 7 6

dinh duong.

Cach giai:

D, =113 =13>0

D, = 3 _0{2|=13a—4>0 o a>4/13 = 03077
13 -2 -3

Di=|-2 a 7|=78a+42+42—9a—637— 24
3 7 6

© D; =69a —577 >0 & a > 8.3623

3 -4 -3
Vidu: Cho A = (—4 a 7 ) Véi diéu kién nao ciia o, A I ma trdn doi ximng, xdc
-3 7 5

dinh duong.

Pap sb: a > 9.8333

2 2 «
Vidu: Cho A = (2 4 2). V&i nhitng gid tri nguyén nao cua o thi ma trdn A la xdc
a 2 5

dinh duong.

Pap s6: o € (- 1;3) = a={0,1,2}

Nguyén Tan Hop — MO15KMT Trang 11
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PHAN TICH A = LU THEO PHUONG PHAP DOOLITTLE:

2 5
Vidu:ChoA=|3 4
2 2
1
<l21
l31
Tacou,j = ayj nén:
(1
N _ Qi1 A
Val; = o, en
1
(3/2
1

ulj = alj
a.
l., = %
i1 u11
3
4 ). Phan tich A = LU theo phuong phap Doolittle.
4
0 0\ /U1 Uz U3 2 5 3
1 0)( 0 uy, u23> = (3 4 4)
l32 1 O O Uz3 2 2 4
0 0N/2 5 3 2 5 3
1 0]10 =3 4 4
1/\0 O 2 2 4
0 0\/2 5 3 2 5 3
l;3,0 1/\0 0 us; 2 2 4

Cac phﬁn tur con lai tinh binh thudng theo thir tu uy,, us3, 135, uszs hodc cong thirc sau:

W O A az1412 s = (o — az1413
22 22 e ; 23 23 s
_ 331057 _031Q47 _ 031043
[ = 32 aiq , _ A31013 (a32 a1 ) (a23 aiq )
32— a0y, & U3 T A3 a B az1a12
a22 4 a—ll 11 a22 - a—ll
Pap so:
1 0 0\ /2 5 3 2 5 3
3/2 1 0])]{0 =7/2 —-1/2|=(3 4 4
1 6/7 1/\0 0 10/7 2 2 4

Nguyén Tan Hop — MO15
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1 5 -3 3

P _ 2 3 -1 2
Vidu: Cho A = _1 > 5 4
3 =2 1 2

Phan tich A = LU theo phwong phdp Doolittle.

Ta co: ulj = alj va lil = a,-l/ull nén:

1 0 0 O 1 5 -3 3 1 5 -3 3
2 1 0 0 0 Uyy Uyz Upy — 2 3 -1 2
-1 l;; 1 0 0 0 Uzz Uz -1 2 5 4
3 L Lz 1 0 0 0 Uy 3 =2 1 2
_ I Q22011 — Q21012
Uzz = Ay — l31.Uyp = =—7
aiq
_ I Q34491 — Q1013 5
Uzz = A3 — l31.Uy3 = =
aj
_ I Q244191 — Q21014
Upy = Qpyq — lp1-Ugg = = —4
aj
[ = Az —l31. W Q3097 — A31Q47 1
32 = = = -
Uzr az;041 — Az10443
U3z = Q33 — l31. U1z — [32-Ups
—a az1a13  (@3041 — A31a12)(Ay3041 — Az1043) — 7
= az; — — > =
aiq az;011 — A21012011
Usg = Azq — l39. U1 — l32. Upy
N az1a14  (A32041 — A31012)(34041 — Az1A44) _3
= ag, — — 5 =
aq az;011 — 21012011
Agp — lgg Uy AuaQqq — Q4904
l4_2 = == = 24‘286
Uz az2011 — Az104713

Nguyén Tan Hop — MO15KMT Trang 13



Phuong Phap Tinh http://bit.ly/nguyentanhop

Qg3 — lag-Uy3 — lgpaUps

Lia =
43 Uss
Qys — A41Q43 (agpa41 — a41043)(az3041 — Az1043)
_ @11 22071 — 211204, _
= = —0.3061
az; — as a3 (aspaq1 — az1a45) (3041 — ay1043)
ai azza%1 —az1012411
U44 = a44 - l41.u14 - l42.u24 - l43.U,34_ = 36327
5 3 3 ‘
Vidu: Cho A=|9 7 3 ) Phdntich A= LU theo phuong phdp Doolittle, tong cdc
6 4 5
phcfn twtr(U) = Uy + Uy + Usz cua ma tran U la:
Bam may: MODE — 6(MATRIX) dé tinh cac dinh thirc.
Dap sb: Uyy + Uy + Usy = Dy + 22 +22 = 8.6000
1 2
8 6 2 .
Vidu: Cho A =3 4 9. Phdntich A = LU theo phwong phdp Doolittle, phan tur L3,
1 8 6

cua ma tran L la:

8 6 2\h,oh,—oh, (8 6 2
3 4 9 513 0 7/4 bd
29/4 29

Lyy = —— = — = 41429
27714 7

Vi du: Cho hé phuong trinh: { 3.5x,+7.5x, —4.3x; = 13.17
—5.7x,—3.8x,+17.5x3 = 12.75

Phdn tich A = LU theo phuong phdp Doolittle, phan tir Us; ciia ma trdn U la:

Pap s6: Usy = 15.2871.
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PHAN TICH A = BBT THEO PHUONG PHAP CHOLESKY: (ma tran dbi xtng)

by = a1
b, = i1
11 b11
5 3 2
Vidu: ChoA=|3 5 —4 | Phantich A = BB theo phuwong phdp Cholesky.
2 —4 10

by O 0 bi1 by b3y 5 3 2
b,y by, 0O 0 by b3y |=|3 5 —4

Ta cé b;; = +/a,; nén:
V5 0 0)\/V5 5 3 2
0 0 ={3 5 -4
0 0 2 —4 10

V5 0 0\ /v5 35 2/\5 (53 2)

R A1
Vab;; = — nén:
b
11

3/V5 by, 0 || 0 by,  bs 3 5 —4
2/V5 by, b/ \O 0 b3s 2 —4 10

Cac ph;‘in tur con lai tinh binh thuong theo thir tu b,,, bsy, bs; hodac cong thirc sau:

Q31021
a§1 (a32 aiq ) 2 2
by, = azz_a_ ;o by = ; bzz = [aszz — (b5 + b3,)

11
a,, — %1
aiq
Pap so:

V5 0 0 V5 3/\/3 2/\/§ 5 3 2
3/V5  4/V5 0 0 4/V5 —-13V5/10 =<3 5 —4)
2 —4 10

2/V5 —13V5/10 372/ \0 0 V3/2

Nguyén Tan Hop — MO15KMT Trang 15



Phuong Phap Tinh http://bit.ly/nguyentanhop

3 =2 4
Vidu: Cho A = (—2 4 —3). Phén tich A = BB” theo phuong phdp Cholesky, tong
4 -3 9

cdc phc”in twtr(B) = B;; + By, + B3z cua ma trdn B la:

By1 =Dy ; By =+Dy/Dy_q (k>1)

Pap sb: By; + By, + Bz = /Dy +/D2/D; +/D3/D, = 5.2690

4 2 =5
Vidu: Cho A = ( 2 3 3 ) Phan tich A = BB theo phwong phdp Cholesky, phdn
-5 3 25

tw B3, cua ma trdn B la:

Pap sb: By, = 11vV2/4 = 3.8891.
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CHUAN & SO PIEU KIEN CUA MA TRAN:
7 9 2 -1 4
Vidu: Tinh chuan 1 va chudn vé cung cua ma trgn A =5 3 2
6 -7 3
Chuén 1 (max téng cot):
IAll; = max{2+5+6 , 1+3+7 , 4+2+3} = 13
Chuén « (max téng hang):

lAll, = max{2+1+4 , 5+3+2 , 6+7+3} =16

16 4

Vi du: Ch0A=(7 5

). So diéu kién theo chuan vé cung cua A la:
Cach giai:

9/116 —1/29
~7/116 4/29)

Nhép ma tran A vao mdy tinh. Tinh A Ta dugc A7 = (
IAll, = max{16+4 , 7+9} = 20

Il A™Ml,, = max{9/116+1/29 , 7/116+4/29} = 23/116

S6 diéu kién ciia ma tran A theo chudn v6 cing k < IAILI A7 = 20x23/116 = 3.9656
Chd ¥: (S6 diéu kién chuin Iam tron Ién).

S6 diéu kién k(A) thoa 1 <k(A) < +w

k(A) cang gan 1 cang 6n dinh. k(A) cang xa 1 cang khong 6n dinh.

2 4 3
Vidu: Cho A = (4 -3 8). S6 diéu kién tinh theo chudn vo cung cua ma tran A la:
5 6 4

Pap s6: k..(A) = 16.6130

-7 =7

Vidy: Cho A= ( <

). S6 diéu kién tinh theo chudn mot ciia ma trdn A la:

Pap sb: k;(A) = 24.0000
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PHUONG PHAP LAP JACOBI VA GAUSS-SEIDEL:

Ma tran T cua phuong phap l1dp Jacobi c6 dang:

r=ate=(2 07 (%

Trong d6: Ma tran A chira a, b 13 phan tir duong chéo troi. Ma tran B ddi dau phan tir trén
dudng chéo chinh va gitt diu phan tir dudi dudng chéo chinh.

Ma tran T cua phuong phéap 1ap Gauss-Seidel c6 dang:

r=ate=(gt ) (0 )

Trong d6: Ma tran A chira a, b 1a phan tir duong chéo trdi va gitt ddu phan tir dudi duong

chéo chinh. Ma tran B doi ddu phén tr trén dudng chéo chinh.

Cong thure tién nghiém:

[l
||X(m) —X|| < Lnx(l) _X(O)”
1—|ITl]
Cong thurc hdu nghiém:
[|XM —X|| < ﬁ”)((m) — xm=D|
1—|I7l]
15x1 - 2x2 = 3

Vi du: Cho hé phwong trinh { tim ma trdn ldp theo phuwong phdp Jacobi

—4x, +8x, =5
va Gauss-Seidel.
Cach giai:
Theo Jacobi, ma tran T c6 dang:
-1 0 2/15
T=A"B= (105 g) (_04 ?)) - (—1/2 /0 )
Theo Gauss-Seidel, ma tran T c¢6 dang:

-1
r=as=(4 9 @ 5= 1)
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PHUONG PHAP LAP JACOBI:

13x1 - 2x2 = 6

Vidu: Cho hé phuong trinh {—6x1 —15x, =6

I (0) — 03 (4)
VOi X (_ 0. 4) vecto x\* theo
phuwong phdp lap Jacobi la:
Cach giai:
1
1
xZ == _1_5(6 + 6X1)
Bim may: X = (6 +2B) + 13:B=(6 +6A) + (-15): A=X
CALCB=-04,A=0.3

Nhin d4u = cho t6i nghiém x*.  Pap sb: A =0.3765 ; B =-0.5502.

17X1 - 7X2 == 4‘

Vidu: Cho hé phuong trinh { 6x, +8x, = 4

o0 — (09Y .
VOl X ( 0.2), su dung phuwong phdp

Jacobi, tinh chi s6 n nhé nhdt d@é ||x™ — x™=V|| < 0.6000.
Cach giai:
1
1
xz = g (4 - 6x1)
Bimmay: X=(4+7B)+17:B=(4-6A)+8:A=X

CALCB=02;A=09=

<@ xD <D _xO I xD = xOy
A=09 A =27/85 A =-99/170 99/170
B=0.2 B =-7/40 B =-3/8 ~ 0.5824 < 0.6000 — 1 14n 13p

Cich 2: (Xem giai thich & phan l3p Gauss-Seidel phia sau)

A:B:C=(4+7B)+17:D=(4—6A)+8:IC—AI:ID—BI:A=C:B=D
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11X1 - 5X2 = 3

2x, +13x, = 4 v6i x© = (0'8), sai s6 Ax@ cua vecto
1 2 —

Vi du: Cho hé phuong trinh { 0.6

x® theo phwong phdp Jacobi, sir dung cong thirc hdu nghiém véi chudn vo cimg la:
Cach giai:
1
X1 = E (3 + sz)

1
xz == 1_3(4 - le)

Bimmay: X=(3+5B)+11:B=(4-2A)+13:A=X

CALCB=0.6,A=0.8

ey

, X(Z)I

Nhan d4u = cho t6i nghiém x

6/11\ . 51/143 —27/143)
1) — @ — @) _ 0 =
x (12/65) vax (32/143) Ny f ( 28/715

S [|x®@ —xM|| = 27/143
Tinh ma trdn T:
Ma tran T cua phuong phap 1dp Jacobi c6 dang:
1o (a 0—1(0 d(“ii)_ 11 0y\'/0 5 _( 0 5/11)
r=4atB=(; ) git 0 =(o 13 0)‘ 2/13 0
5
Tl =—
Tl = =
Ap dung cong thirc hau nghiém:

>

||X(m>—)?||_ il [1x® — x| = 1 « 2L~ 01574
11| 1- 2
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PHUONG PHAP LAP GAUSS-SEIDEL:

10x; +7x, =7

Vidu: Cho hé phuong trinh {_le 4+18x, =5

i x© = (03 @
VOi X ( 0. 4) vecto x\*) theo phuwong
phdp ldp Gauss-Seidel la:
Cach giai:
1
X =157 = 7x2)

1

xZ == 1_8 (5 + le)
BAm may: A =(7—7B) = 10: B = (5 + 5A) + 18
CALC B = 0.4, (khong nhap A)

Nhin d4u = cho t6i nghiém x. Pap sb: A =0.4233 ; B=0.3954

15X1 + 3x2 == 6 , 8 (0) _ 02
6x, +13x, =2 F 7 (0.2

Gauss-Seidel, tinh chi s6 n nho nhdt dé ||x™ — x™P|| < 0.0070

Vi du: Cho hé phwong trinh { ) sw dung phwong phdp

Cach giai:

Bién C va D dé tinh céc gid tri x moi

Bién A va B dé luu cac gia tri x cii

IC — Al va ID — B| dé tinh chuan v6 ciing

Bam may: (Ap dung chuan vo ciing)
A:B:C=(6-3B)+15:D=2-6C)+13:IC-Al:ID-Bl:A=C:B=D

Nhép A =0.2 ; B =0.2, nhén d4u = dén khi IC — Al va ID — Bl déu < 0.0070 thi dirng lai.
Pap sb: 3 1an (C6 thé tham khao vi du 1ap Jacobi & trén)

Gia sir: Néu dé bai cho chuan mét, ta thay dau 2 cham thanh d4u cong nhu sau:

A:B:C=6-3B)+15:D=2-6C)+13:IC-Al+D-Bl:A=C:B=D
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9x1 - 2x2 == 6

T + 1dx, = 4 voi x© = (0'8), sai s6 Ax@ cua vecto
—7%4 2 =

Vidu: Cho hé phuong trinh { 0.7

x® theo phirong phdp Gauss-Seidel, sir dung cong thirc tién nghiém véi chudn vo cing.
Cach giai:

1

1

x2 :ﬁ(4+7x1)
Bimmay: A=(6+2B)+9:B=(4+7A)+ 14

CALC B =0.7, (khong nhap A)

Nhin d4u = cho ti nghiém x"

37/45 1\ | 0.8 1/45
@ = © = W) _ 0 =
x (439/630) vax (0.7) " ) (—0.00317)

- ||x® — x©@]| = 1/45
Tinh ma trdn T:

Ma tran T ctua phuong phap 1ap Gauss-Seidel c6 dang:
-1 P -1

_—1_00)06101_90 02_(02/9)
r=4 'B_<gifr b (o o)_(—7 ) G o) =(o 1/9

7l = 2

- = —

9

Ap dung cong thtc tién nghiém:

()

2
-3

s 1
1——||T|| X — = 0.0015

||x(1) _ x<°>|| _ =

[lxm - %|| <
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NOI SUY PA THUC:

Vi du: Xdy dung da thirc ni suy ciia ham sé y = f{x) dwoc xdc dinh boi:

Cach giai:

Da thirc ndi suy ¢6 dang y = P(x) = ay + a;x + a,x>. Thay 14n luot cdc gid tri x, y ta c6 hé:

a0+0.a1+0.a2:1 a():]- 19 7
{a0+1.a1+1.a2:—1 o {a,=-19/6 - y=P(x)=1—Zx+gx2
a0+3.a1+9.a2=2 a2:7/6
NOQI SUY LAGRANGE:

(x — xo)(x - x1) o (X — xk—l)(x - xk+1) (X = xn)
(e = x0) O — x4) v (e — 2= 1) Qe — Xpeg) oo O — X)) ke

LaG0) = ) ph().y, =
k=0

Vi du: Xdy dung da thire néi suy Lagrange ciia ham sé y = sin(zx) tai cdc niit ndi suy

X0=0, XI=I/6, X2=]/2.

X 0 1/6 172
y=sin(nx) 0 12 1

3

1 1 1
G- G0y
x kz=1<0—%><0—%> (6-2G-2

C-0G-9 7
1 1 1 A ==-x-3x
G-0G-p

Ly
2

Vi du: Cho bang so:
X 1.1 1.7 2.4 3.3
y 3.52 3.3 o 4.5

Sir dung da thirc ndi suy Lagrange, tim gid tri cia o dé da thirc ngi suy cé gid tri xdp xi
cua dao hamtaix = 1.8 lay’(1.8) = 2.8.

Cach giai:
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Cdch 1. (N§i suy da thirc) — (Tham khao thém cach giai ¢ Cau 12 — Phén 6n tap)
bity = P(x) = ap + a;x + a,x? + azx3
y' = a; + 2a,x + 3a;x?

Thay céc gié tri vao ta dugc:

X Phuong trinh
11 y= 352 ag + 1.1a1 + 1.21a2 + 1331a3 = 352
1.7 y=33 ap + 1.7a; + 2.89a, + 4.913a; = 3.3
33 y=4.5 ao, + 3.3a; + 10.89a, + 35.937a; = 4.5
1.8 y’ =2.8 a, +2x18a, + 3 X 3.24a; = 2.8
Tir hé phuong trinh ta c6 ma tran: (Dung may tinh VINACAL dé giai)
1 11 121 1.331 3.52
A=(1 17 289 4913 . B = 3.3
1 33 10.89 35937’ 4.5
0 1 3.6 9.72 2.8

a, = 19.94834071
a, = —28.92976669
a, = 15.40996246
a; = —2.443014213

Thay vao y(2.4) = P(2.4) = ay + a;x + a,x* + azx> = 5.506055943

- C=A"1B=

Cdch 2. (N§i suy Lagrange)

Da thitc ndi suy Lagrange c6 dang L3 (x) = Y3_, p¥(x). y, trong d6 p% dugc xac dinh 1a:

o (= x)(x —x5)(x — x3) (x—1.7)(x —2.4)(x — 3.3) A
Ps ) = G — ) e —x) - l— L)(LI— 240 (L1-33)  —1716
L (x —x0)(x — x5)(x — x3) (x—1.1)(x—24)(x —3.3) B
ps(x) = Gty — %) (6 — %)ty — x3) (1.7 — 1.1)(1.7 — 2.4)(1.7 — 33) _ 0.672
. (x —xg)(x — x)(x — x3) (x—1.1)(x—1.7)(x — 3.3) C
Pi(0) = 0 —x) (G — 1) 24— LD@2A—L7)(24—33)  —0819
5 (x —x0)(x — x)(x — x3) (x—1.1D)0x—-1.7)(x —2.4) D
i) = N n — ) — 1) - B3-11D(B3 1733 —24) _ 3.168

3.52A+3.3B+ aC +4.5D
-1.716 0.672 —-0.819 3.168

Nhic lai: (w.v.w) = u.v+v.w+w.u
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3.524" 3.3B’ aC’ 4.5D'

V') =10 = 735 T 5672 T Z0819 T 3168
- % [(x — 1.7)(x — 2.4) + (x — 2.4)(x — 3.3) + (x — 3.3)(x — 1.7)]

+ 0.36.32 [(x—11)(x—24)+ (x—24)(x —3.3) + (x —3.3)(x — 1.1)]
+—oors [0 = LD = 17) + (¢ = 17)(x = 3.3) + (x = 3.3)(x — 1.1)]
+% [ — 1.1)(x — 1.7) + (x — 1.7)(x — 2.4) + (x — 2.4)(x — 1.1)]
y'(1.8) = _1'.716 x 0.69 + 0.672 x (—0.57) + 819 % (—-1.13) + 3.1'68 x (—=0.41)

=28

Bim may: SHIFT — SOLVE X = o = 5.506055913

Ti SAI PHAN CAP 1: (trén doan [Xy , Xis1])

YVi+1 — Yk

f[xk o
k+1 — Xk

TI SAI PHAN CAP 2: (trén doan [Xy, Xys2])

f[xk+1 ) Xpaz] — f Xk Xkt1]
f[xk » X +1 :xk+2] =

Xk+2 — Xk

NOQI SUY NEWTON:
Newton Tién: N,El)(x) =y + flxg, x11(x — x;)
+fxg, %1, x51(¢ — x0) (X — x)+. oo+ X0, X1, ooy X 1 (X — x0) (X — x1) o (X — X3)

Newton Lui: N,Ez) (x)
= yn + f[xn—lixn](x - xn) + f[xn—zrxn—llxn](x - xn—l)(x - xn) + ..

+ flxg, X1, eoes X 1 (6 — x) (X — x5) ... (x — X))

Ta co:

L,(x) = NP (x) = NP
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Vi du: Cho bdng gid tri ciia ham sé y = f(x):

X 2 4 7 8
y 3 6 7 9

Ding da thirc ni suy Newton tién xudt phdt tir miit x, ciia ham sé y = f(x), h@y xdp xi dao

ham cap 1 va gid tri cua ham so tai x = 0.5.
Cach giai:

Ta 1ap bang ti sai phan (TSP):

Xi f(xy) TSP 1 TSP 2 TSP 3
2 3

(6-3)/(4—2)=3/2
4 6 ~7/30

(7-6)/(T—4)= 1/3 13/120
7 7 5/12

(O-7)(8=T)=2

8 9

Theo cong thiic ndi suy Newton tién:

D1y 224D D) L AV 2) D V(e — ) (o —
N, (x)—3+2(x 2) 3O(x 2)(x 4)+120(x 2)x—4)(x—-7)

3
Y =3~ 2l =2) + (x— )

+%[(x—2)(x—4)+(x—4)(x—7)+(x—7)(x—2)]

Pap so:

267 1081

y(0.5) = ~x Y 0.5) = Teo
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SPLINE BAC 3: Da thtrc bac 3 g(x) c6 dang:
Ir(x) = ay + b (x — x;) + ¢, (x — %)% + d (x — x)°
Nhiém vu can tim ay, by, ¢y, dy dé suy ra da thic gi(x).
ho = (1 —x0); by = (2 = x1)5 v 5 Ay = (X — Xnq)
SPLINE BAC 3 TU NHIEN:

Dét 2 ma tran A va B c6 dang nhu sau:

1 0 0 0 0 0
hy 2(hg+ hy) h, 0 0 0
a-|0 h, 2(hy +h;)  h, 0 0
0 0 h, 2(h, + h3) hs 0
0 0 0 hs 2(h; + hy) h,
0 0 0 0 0 1
[ye=n_=n)
Y2 — V1 Y1 — Yo
3 -3
hy hyo
33’3 o % | 33’2 — W1
| R hy
- 33’4_3/3 _33’3 — V2
hs h,
Ys —Ya Y4 — Y3
32— 3=
\ h, hs /
0
Giai hé AC = B ta tim dugc ma tran C = (¢, €1, ..., Co.1, Cn) -

Cac hé s0 cua gi(x) dugc xac dinh nhu sau:

Ak = Yk
— h
b, = y—k+;l e _ ?k(ck+1 + 2¢)
k
Cr+1 — Ck
d =———m ,Vk=0,1,..,n—1
kT T 3p, n
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Vi du: Xay dung spline bdc 3 tw nhién

noi suy bang so:

X 0 1 2 3
y 1 2 4 8
Cach giai:
Cdch 1. Tacé: n=3,hg=h;=h,=1.
1 0 0 0 1 0 0 O
A= ho  2(ho + hy) hy 0 1_(1 4 10
0 h, 2(hy + hy) h, 0 1 4 1
0 0 0 1 0 0 0 1
0
33’2 Y1_3)ﬁ Yo 0
B = h’l ho V 3
N 33’3_}’2_3}’2_)’1 16
h, hy 0
0
Giai h¢ phuong trinh: (Vi spline bac 3 tu nhién nén ¢y = 0 va c; = 0).
{401 + 1c, =3 o {cl =2/5
1C1+4’C2 == 6 Cz =7/5
ap =Y =1 a =y, =2
- h - h
Ipy =220 0 420y =13/15 va {b, =222 (¢, 4 2¢,) = 19/15
ho 3 h, 3
C1 —CO Cz _Cl
L do 3h, /15 \ i 3h, /3
( k=2
a, =y, =4
— h
Ip, =222 "2 4 2c,)=46/15
h, 3
C3_C2
= =-7/1
( % =30 /15
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1+ (13/15)x + (2/15)x%, x € [0,1]
gx) =42+ 19/15)(x -1+ 2/5x—-1D*+(1/3)(x-1)3,  x€[1,2]
4+ (46/15)(x — 2) + (7/5)(x — 2)? — (7/5)(x — 2)3, x € [2,3]

Cdch 2. (Tham khao cdch giai phan Spline rang budc)

Vi du: Cho bang sé:

X 1.3 1.7 2.3 2.7
y 1.2 8.6 47 6.6

Sir dung Spline bdc ba tw nhién néi suy bang sé trén dé xdp xi gid tri ciia ham tai x = 1.4

vax = 2.5.

Pap sb: g(1.4)=3.6346 2(2.5)=5.0319

SPLINE BAC 3 RANG BUOQC:
g@=a;gbd=p
Ma tréan A va B cua Spline rang buc c6 chiit khac biét so vdi Spline ty nhién:

2h, ho 0 0 0 0
hy 2(ho +hy) hy 0 0 0

hy 2(hy + hy)  hy 0 0

0 hy,  2h+hy) ks 0
0 0 hs 2(hs + hy) hy
0 0 0 h, 2h,

Y1— Yo
/ 3= 3 \
Y2—W1 Yi— Yo
3 -3
hy ho
}’3_}’2_3)’2_3’1
h, hy
J’4_3’3_33’3_J’2
h h,
YS_Y4_33’4_3’3
hy h;
Y5 = Ya
383 /
\ 38-3T
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Giai hé AC =B ta tim dugc ma tran C = (co, C1, .-, Co.15 Cp) -

Céc h¢ s6 cua g (x) dugc xac dinh nhu sau:

Ak = Yk
- h
by = Yin 7 Ve T (Cr41 + 2¢1)
hy 3
Ck+1 — Ck
dy=——,Vk=0,1,..,n—1
kT T3 n
Vi du: Cho bang sé sau:
X 1.1 1.6 2.0
y 6.4 57 6.4

St dung spline bdc ba g(x) thoa diéu kién g'(1.1) = 1.5, g'(2) = 0.5 néi suy bang s6

trén dé xdp xi gid tri ciia ham tai x = 1.4 va x = 1.8.

Cach giai:

Bai todn thudc loai Spline rang budc véi o= 1.5vap =0.5

ax = Yk > hy = Xip1 - Xk ; hy=0.5 ; h; =04

A= Yk+;lk— Yk

Ma trin B = 3(Ag4q — Ag)

2h, hy 0 1 05 0
Ma trén A= h() 2(h1 + ho) h1 = <05 1.8 04)
0 h, 2h, 0 04 0.8

Matran C = A"L.B

— h h
b, = Thwr = e _ —k(Ck+1 + 2¢,) = Ay — = (Cr+1 + 2¢k)
hy 3 3
Cr+1 — Ck
d, = 21— Tk
k 3h,

Néu b, # o thi bai toan sai.
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Xk hy ag = yx Ax B Ck by dy
2611
1.1 6.4 oa=1.5 - 8.7 S —
0.5 180 1.5 %
-14 209
1.6 5.7 9.45 _—
1.75 18
19 5305
0.4 1511 | 34 |~ >an
2.0 6.4 B=05 -3.75 E—— 360 288
144
k g bk Ck dk
0 6.4 15 B 2611 1567
180 90
1 . o 95
360 18 288
Ta ¢6 2 ham sb:
2611 1567
gx)=64+15x—-1.1) - 50 (x—1.1)%+ 90 (x —1.1)3, x €[1.1,1.6]
19 209 5305
=57+—(W—1. —(x—1.6)% — —1.6)3 € |1.6,2.
glx) =5 +360(x 6) + 18 (x 6) 588 (x 6)°, x € [1.6,2.0]
Papsé:  e(1.4)=60146  ; g(1.8) = 6.0276
Vi du: Cho bang sé sau:
X 1.1 1.6 2.1
y 2.2 5.3 6.6

Sir dung spline bdc ba g(x) théa diéu kién g'(1.1) = 0.2, g'(2.1) = 0.5 néi suy bang s6

trén dé xap xi gid tri cua ham tai x = 1.4 va x = 1.9.

Pip sb: g(1.4)=3.7558 g(1.9) =

(Xem 10i giai & Cau 2 — Phan 6n tip)

6.4148
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XAP Xi HAM THUC NGHIEM:

C6 3 dang don gian thudng gip trong thuc té cua f(x) 1a:
f(x)= A+ Bx

f(x) = A + Bx + Cx*

f(x) = A.p(x) + B.q(x)

* Truwong hop f(x) = A + Bx:

Vi du: Tim ham f(x) = A + Bx xdp xi t6t nhdt bang so:

X 1 1 2 2 2 3 3 4 5 6
y i 2 2 3 4 4 5 5 6 7

Cach giai:

BAm may: MODE = STAT = A+BX = Nhap X va Y = Nhan AC dé Thoét.
Nhan SHIFT = 1 = REG = Doc céc gid tri A, B.

Pap sb: A =0.7671 ; B=1.0803 = f(x) = 0.7671 + 1.0803x

* Truwong hop f{x) = A + Bx + Cx’:

Vi du: Tim ham f(x) = A + Bx + Cx’ xdp xi tot nhdt bang s6:

X 1 1 2 3 3 4 5
y 4.12 4.18 6.23 8.34 8.38 12.13 | 1832
Cach giai:

BAm may: MODE = STAT = _+CX* = Nhdp X va Y = Nhin AC dé Thoit.
Nhan SHIFT = 1 = REG = Doc céc gid tri A, B, C.

Pap so: A=430; B=-0.71; C=0.69 = f(x) =4.30 - 0.71x + 0.69x*
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* Truong hop f(x) = A.p(x) + B.q(x)

Vi du: Tim ham f(x) = ANx + B.cos(x) xdp xi tot nhdt bang so:

X 1.0 1.2 1.4 1.6 1.8 2.0
y 2.27 2.37 2.45 2.52 2.60 2.62

Cach giai:

Cich 1 (Nén dung): (Nhé d6i qua Radian vi ham chira lwgng gidc)

BiAm may: SHIFT = MODE = Miii tén xuéng = STAT = Frequency = ON
MODE = STAT = A+BX = Cot X nhép VX, cotY nhap cos(X), nhan AC.
SHIFT = 1 = SUM = Y, x? = SHIFT-STO-A

SHIFT = 1 = SUM = ), xy = SHIFT-STO-B

SHIFT = 1 = SUM = Y, y* = SHIFT-STO-D

SHIFT = 1 = DATA = Nhap Y vao cdt FREQ (khéng dwgcc nhiap & buéc trén)
SHIFT = 1 = VAR = X¥ = x = SHIFT = 1 = VAR = n = SHIFT-STO-C
SHIFT = 1 = VAR = y = x = SHIFT = 1 = VAR = n = SHIFT-STO-M
Giai hé phuong trinh sau:

{Ax+By=C
Bx+Dy=M

Gid tri x, y tim dugc 1a hé s6 A, B cua f(x) = A.p(x) + B.q(x) = 2.0050v/x + 0.4867.cos(x)
Cich2: Pat  Vx=gx) ; cos(x) = h(x)

BAm may: (Nh6 d6i qua Radian vi ham chira luong gidc)

A=A+ g*(x):B=B+ gx)h(x):C=C+ g(x)Y:D =D+ h?(x):M =M + h(x)Y
A, B, C, D, M ban dau nhéap = 0

X, Y nhdp theo bang cho dén hét. Cho mdy chay dén khi tinh xong M thi dirng.
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Giai h¢ phuong trinh sau:

{Ax+By=C
Bx+Dy=M

Céach bdm nay mdy tinh s& héi X sau khi hoi A, va hoi Y sau khi héi B va C. Nén chi y

nhap can than, néu khong s& phai nhap lai tir dau.

Vi du: Cho bdng sé:

X 1.2 1.3 14 15 1.7
y 6.4 2.5 5 45 5.5

Sir dung phwong phdp binh phwong bé nhdt, tim ham f(x) = AVx3 + 2.5 + Bcosx xdp

XI tot nhdt bang so trén.

Pip so: A=19288 ; B =1.9233

Vi du: Cho bdng sé:

X 1.2 1.3 1.4 1.5 1.7
y 2 2.5 5 4.5 55

Sir dung phwong phdp binh phwong bé nhdt, tim ham f(x) = AVx? + 1 + Bcosx xdp xi

10t nhdt bang sé trén.

Pap so: A=26702 ; B =-5.0235

Vi du: Cho bang so:

X 0.7 1.0 1.2 1.3 1.5
y 3.1 2.0 4.5 2.6 6.7

Sir dung phwong phdp binh phwong bé nhdt, tim ham f(x) = A + Bsinx + Ccos?x xdp

xi tot nhdt bang sé trén.
Pap sob: A =144.0806 ; B =-138.2293 ; C=-88.7070

(Xem 10i giai & Cau 11 — Phén 6n tip)
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CONG THUC SAI PHAN:

e Xét bang sb 2 diém:

X Xo X4

y Yo Yi

Sai phdn tién:

e+ ) = f(xo)

f'(xo) = n
Sai phan lui:
F1(xy) = f(xo) — Z(xo —h)
e Xét bang s6 3 diém:
X X X1 X2
y Yo Y1 y2

DPao ham cép 1:

Sai phan tién (tai x,):

=3f(xp) +4f(xo + h) — f(xo + 2h)
2h

f'(xo) =
Sai phdn huong tam (tai x;):

ot h) = fxo —h
fry = L0 T S0 2 )

Sai phan lui (tai x;):

f(xo —2h) — 4f (xo — h) + 3f (x0)
2h

f'(xo0) =
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Pao ham cép 2:

Céng thitc tong qudt:

2 — 2Y1 + Yo
h2

L' (x) = 4

Sai phén tién (tai x,):

f(xo +2h) = 2f(xo + h) + f(x0)

[ (x) = h2

Sai phdn huong tam (tai x;):

flxo+h)—2f(xp) + f(xo — h)

f"(x0) = A

Sai phan lui (tai x;):

f(xo) = 2f(xg —h) + f(xo — 2h)

£ (xo) = ~
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Vi du: Cho ham sé: f(x) = e*In(x* + 1) — 4x. Sir dung sai phdn hwéng tam, xdp xi gid

tri dao ham cd'p 1va cifp 2 tai diém c6 hoanh dé x = 1.25 véi bude h = 0.25
Cach giai:
Cong thtrc sai phan hudéng tam:

 flo +h) = f(xg — h)

f'(xo) = o
1" f(x0+h)—2f(x0)+f(xo—h)
f (xO) = hz
BAm may: eXIn(X*+1)—4X CALC
Nhap xo=1.25 ; h=0.25
X Xo+h Xo—h X0
SHIFT — STO A B C
1.25) = 2= 8 _ g3848
(1. =, =8
; A-2C+8B
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CONG THUC HINH THANG:
Sai so:
Hinh thang:

Mz(b - a)3
Al < ——
o 12

Hinh thang mo rong:

AI < nM2h3 _ Mz(b - a)3
- 12 12n?

Trong do6:

M, = max |f"(x)|
x€[a,b]

Vi du: Tinh gan diing tich phdn sau bang céng thirc hinh thang mé réng khi chia doan

[0,1] thanh n = 10 doan nho.
[1 dx
| =
o 1+x

Cach giai:

bat f(x) =

;a=0;b=1;h= =—
1+x ¢ n 10

BiAm may:
h
A=A+E[f(X)+f(X+h)]:X=X+h

Nhip A ban ddu =0 ; X ban dau béng can duoi (= a).
Nhan ddu = dén khi X = b — h. Nhén tiép du bang dé tinh ra két qua A = tich phan.

Pap sb: Tich phan = A = 0.6938.
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Vi du: Cho bang sé:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
fix) 4.0 3.3 2.4 4.3 10.2 6.2 7.4

Sir dung cong thirc hinh thang mé réng hdy xdp xi tich phan:

2.2
I = (xf?(x) + 4.4x3) dx
1.0
Cach giai:
Pt F(X,Y) = XY2 +44X3 ; h=2x44— X =0.2
Bim may:
h
A =A+E[f(X,Y)] XB:X=X+h
X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) 4.0 3.3 2.4 4.3 10.2 6.2 7.4
B 1 2 2 2 2 2 1
Céch nhép B: 12 ->2->52->..) -1

Nhip A ban dau béng 0 : X ban dau béng can dudi hodc dau bang (= 1.0)
Nhap Y = f(x): theo bang.
Nhap B: theo bang.

Pap s6: Tich phan = A = 101.4579

Vi du: Hay xdp xi tich phdn sau bang céng thirc hinh thang mé réng véin = 8.

2.3
I = f InV2x + 2dx
1.1

Pap s6: 1= 1.0067.
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CONG THU'C SIMPSON:
Sai so:
Simpson:
M, (b — a)®
ANl < ————
- 25%x90

Simpson mo rong:

< nM4,h5 _ M4,(b - a)s
~ 180  180n*

Trong do:

M, = max |f(4) (x)|

x€[a,b]

Vi du: Tinh gan diing tich phdn sau bang céng thirc Simpson mo réng khi chia doan

[0,1] thanh n = 10 doan nho.
I_jl dx
1+ x

Cach giai:

bat f(x) =

;a=0;b=1;h= = —
T+x' " 2n 20

BAm may:
h
A=A+3fX)XB:X=X+h
Nhap A ban ddu =0 ; X ban dau bang can dudi (= a).
B =1, (4,2,4,2,...) nhan ddu bang dén khi X bang cin trén (= b) thi nhap B =1.

Ta dugc gid tri A = tich phan.

Pap s6: Tich phan = A = 0.6931. (So sanh két qua véi CT Hinh thang mé rong)
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Vi du: Cho bang sé:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
fix) 2 3.3 2.4 4.3 5.1 19.84 7.4

Sir dung cong thirc Simpson mo réng hdy xdp xi tich phan.:

2.2
I = (3.2xf?(x) + 2.5x2) dx
1.0
Cach giai:
Dit f(X,Y) = 3.2XY2 + 2.5X% ; h =344 — X = 0.2
Bim may:
h
A =A+§f(X,Y) XB:X=X+h
X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) 2 3.3 2.4 4.3 5.1 19.84 7.4
B 1 4 2 4 2 4 |
Céach nhap B: 14 ->52->4->52->54->..) -1

Nhép A ban dau bing 0 ; X ban ddu bang can duéi hoic diu bang (= 1.0)
Nhép Y = f(x): theo bang.
Nhip B: theo bang.

Pap sb: Tich phian = A = 766.1944

Vi du: Tinh gan diing tich phdn sau bang céng thirc Simpson mo réng khi chia doan

[0.2;6.8] thanh n = 6 doan nho.

dx

1_16'82x2+3x+1
N o2 X3+x+6

Pap sb: [ =4.1421
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CONG THUC EULER:

X(trey1) = X1 = X + R f(E X, Vi)

Y(tr+1) = Yer1 = Vi + b g (e, X, Vi)
k=0,1,2,..,n

x"(t) =42x" +2t>x+26, 1<t<18

Vi du: Cho bai todn Cauchy: { x(1) = 1.2 (1) =1

Puea vé hé phwong trinh vi phdn cdp 1. Sir dung cong thire Euler, gidi gan ding x(1.2) va
x(1.8) voi budc h = 0.2.
Cach giai:
baty(t) =x'(t) - y'(t) = x""(t). Ta dugc hé phuong trinh:
x'(t) =y
y'(t) = 4.2y + 2t%x + 2.6
xo =x(1) =1.2
Yo=x'(1D=y1)=1

to=1; h=0.2

Tacé1biéntva2ham: f=x'(t) =yvahamg =y'(t) = 4.2y + 2t%x + 2.6

Bémméy: Quy udc: t—>F ; x—>X ; y—>Y

A=02Y: B=0242Y+2FX+26): F=F+02: X=X+A: Y=Y+B

h.f h.g tang bién t Xy +hf Yy t+h.g

Nhin CALC.
Nhép Y ban dau = y, = 1, X ban diu bing xo= 1.2, F ban ddu =ty = 1

Doc gié tri nghiém tai X:

t 1.2 1.4 1.6 1.8
X 1.4000 1.9680 3.2784 6.1021

Papsd:  x(1.2)=1.4000  x(1.8)=6.1021
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y"(x) =2y" +xy' +x*y+928 , 1<x<18

Vi du: Cho bai toan Cauchy: { Yy =32 ; YD) =14 ; y"(1) =11

Puea vé hé phwong trinh vi phdn cdp 1. Sir dung cong thire Euler, gidi gan ding y(1.2) va
y(1.8) voi budc h = 0.2.

Céch giai: (C6 thé tham khao cach giai khdc & Cau 13 — Phin on tap).

bat. z=y'vav=y" - z' =y"=v; v’ =y". Taduoché phuong trinh:
( y'(x) =z
zZ’(x)=v
v'(x) =2v +xz + x?y +9.28

3 Yo =y(1) =32

zo=2z(1)=1.4

vy =v(1) =11

\ Xo=1; h=02

Tacé1biénxva3him: y(x)=z ; zZ(x)=v ; v'(x)=2v+xz+x%y+9.28

Bim may: Quyuéc: x—->X; y—o>Y:; z->F; v—>D
Céu 1énh Y nghia

A=02F: h.y'(x) = h.z
B=0.2D: h.z'(x) = h.v
C=0.202D + XF+ X’Y +9.28) : h.v'(x) = h. Qv + xz + x%y + 9.28)
X=X+02: x=x+h
Y=Y+A: Vier1r = Vi + h.y'(x)
F=F+B: Zyr1 = Z + h.Z'(x)
D=D+C Viyr = UV + h.v'(x)

Nhén CALC. Nhap cdc gia tri ban dadu: xo=1: Vvo=32;20=14;vy=1.1

Doc gidtrio Y:

X 1.2 1.4 1.6 1.8
Y 3.4800 3.8040 4.3006 5.1689
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CONG THUC EULER CAI TIEN:

( Kix = h. f (tr) Xk, Vi)

Kiy = h. g(te, X, Yic)
Ky = h. f(ty + hyxp + Ky, Y + Kly)
Koy = h.g(t, + h, xp + Kix, Vi + Kiy)

1
X(tgs1) = Xpyq = X + 5 (Kyx + Kzy)

1
V(i) = Vier1 = Yk +E(K1y + KZy)
\ k=0,1,2,..,n

y®)=y—t*+1, 0<t<2

Vidu: Cho bai todan Cauchy: { y(0) = 0.5

Sir dung phwong phdp Euler cdi tién dé xdp xi nghiém véin = 10 va nghiém chinh xdc la:

y(t) = (t + 1)? — 0.5¢¢

Cach giai:
a=0b=2, K=" 7% 05 i —0,y,=05
n 10
Bim may: Quy udc: t—>X ; y—>Y
Cau Iénh Y nghia
A=02(—X?+1): Kiy =h.(y—t*+1)
X=X+02: t=t+h
B=02(Y+4A—-X?+1): Kyy = h.[(y + Kyy) — (t + B)? + 1]
Y=Y+ (A+B)+2 yk+1=yk+(K1y:—K2y)

Nhan CALC. Nhdp Y ban dau = y,= 0.5, X ban ddu = xo =0

Nhan ddu = dén khi X = b —h = 1.8 thi bam d4u bang ta duoc két qua Y

Pap s6: Y =5.2331
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x"(t) =4x' +t*’x+26 ; 1<t<16

Vidu: Cho bai todn Cauchy: { x(1)=03 ; x'(1)=1.1

Puea vé hé phirong trinh vi phdn cdp 1. Str dung cong thite Euler cdi tién, gidi gan ding
x(1.2) va x(1.6) voi buoc h = 0.2
Cach giai:

bat y(t) = x'(t). Ta dugc hé phuong trinh:

x'(t)=y
y'(t) = 4y + t?x + 2.6
x, = x(1) = 0.3

Yo =y(1) =x'(1) =11
to=1; h=0.2

Tacé1biéntva2ham: f=x'(t) =yvaham g = y'(t) = 4y + t>x + 2.6

Bémméy: Quy udc: x—>X ; y—>Y ; t—>F ; h -> E

Céu 1énh Y nghia
A=EY: K, =hy
B=E4Y + FF’X +2.6) : Ky = h.(4y + t%x + 2.6)
F=F+E: t=t+h
C=E(Y +B): Kye = h.(y + Kyy)
D=E4(Y +B)+F{(X+A) +2.6): K,y = h.[4(y + Kyy) + £2(x + Ky + 2.6]
X=X+A+C)+2: xk+1:xk+—(K1x;K2x)
Y=Y+(B+D)=:2 y"“:y’ﬁw

Nhan CALC. Nhép céc gid tri ban dau: X =x0=03 ; Y=y,=1.1 ; F=ty=1

Doc gia tri 6 X:

t 1.2 1.4 1.6
X 0.6660 1.6301 3.9626
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CONG THUC RUNGE-KUTTA BAC 4:

( Ky = h. f(tk, Xk, Vi)
Kiy = h. g(ty, Xk, Vi)

Ko = hf 0+ 2,0+ 0y 4 2
K3y = h.g(t; +g,xk +%,yk +%
K3y = h. f(t, +g,xk +%,yk +%
< K3y = h. g(tx +g,xk +%,yk+%

Ky = h f(tx + h,x + Ksy, Y + KBy)
K4y = h.g(tx + h,x; + Ksy, yic + K3y)

1
X(tps1) = X1 = X + 5 (Kix + 2K, + 2K3, + Kyy)

1
Y(trs1) = Yes1 = Vi + E(Kly + 2K;, + 2K3,, + K4y)
\ k=0,1,2,..,n

y' =x—32xsin(x+35y) , x=11

Vidu: Cho bai todn Cauchy: { y(1.1) = 0.4
Sir dung phwong phdp Runge-Kutta béc 4 xdp xi y(1.3) véi bude h = 0.2.
Cach giai:

bat f(X,Y) =X —32Xsin(X+3.5Y); h=02 ; x,=11; y,=04

BAm may: (NhG chuyén sang Radian vi ham chua lugng gidc)

hf(X,Y)] - CALC
X X0 Xg + h+2 X+ h+2 Xo+h
Y Yo yo + A2 yo + B2 yo+C
Két qua —0.2013 —0.3587 —0.4669 —0.4681
SHIFT-STO A B C D

Vi=Yo+(A+2B+2C+D) =6

Pap sé: y, =0.0132. Tinhy,, y3,... tuong tu.
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PHUONG PHAP SAI PHAN HUU HAN:

{P(x)y”(X) +qx)y' (x) +r(x)y(x) =f(x), a<x<b
y@=a, y(b)=p

Ta dua vé hé phuong trinh ¢6 dang:

{ Vo=@ , Yn=8
Pr Gk 2px Pr 4k
(ﬁ_ﬁ)yk—l‘l'(rk_?>YR+(ﬁ+E)YR+1:fk
2py P1 q1
/ﬁ‘? nton 0 0 )
P2 _ 2 _22 P2 @
a| 2w PTR gt }
0 Ps_4s 25 P55
h? 2h 3 h2 h2 ' 2h
Ps Qy 2104/
\ 0 0 2 2n T
P1 41
fi= ()
f2
B =
fn—z
pn—l qn—l
fn—l_( hz + Zh)ﬁ

Y = (yl Y2, "'!yn—l)T
Giai h¢é phuong trinh: AY =B

Vi du: Cho bai todn bién tuyén tinh cdp 2:

{(x +3.5)y" +x3y' =30y =3.2x(x + 1), x €[0.5;1.5]
y(0.5) =3.2 ; y(1.5) =27

Sir dung phwong phdp sai phan hitu han, héy xdp xi gid tri ciia ham y(x) trén doan
[0.5;1.5] voi buce h = 0.25.

Cach giai:
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Déi chiéu véi hé phuong trinh:

{P(x)y”(X) +qx)y' (x) +r(x)y(x) =f(x), a<x<b
y@=a, y(b)=p

px)=x+3.5
3 a=0.5 x;=a+h=0.75
qgx) =x alpha =3.2
b=1.5 X, =a+2h=1.0
r(x)=-30 beta = 2.7
h=0.25 x3=a+3h=1.25
f(x) =3.2x(x + 1)

Bam may:

A=p(x)+h2:B=q(x)+2+h:C=A—B:r(x)—2A:D=A+B:f(X)—MC—YD

CALC
Lan bam X M Y

1 X1 alpha 0

2 Xo 0 0

3 X3 0 beta
Két qua:
A B C r(x) — 2A D f(x)—MC - YD
68 | 0.84375 67.15625 | —166 (a;) 68.84375 (by) —210.7 (dy)
72 2 70 (ap) | — 174 (by) 74 (c,) 6.4 (d,)
76 | 3.90625 72.09375 (bs) | — 182 (c3) 79.90625 —206.746875 (d3)

Tl cac gia tri trong bang ta c6 hé phuong trinh:

ax + bly + 0z = d1
azx + bzy + C2Z == d2
OJC + b3y + ng = d3

Nghi¢m ctia phuong trinh lan luot 12 céc gid tri y(0.75) , y(1.0) , y(1.25).

Papsé:  y(0.75) = 1.8664 , y(1.0)=1.4397 , y(1.25) = 1.7063
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PHAN ON TAP (PE CUOI KY 2011 —2012)
Cau 1. Cho phuong trinh f (x) = e* + 2x? 4+ cosx — 10 = 0 trong khodng cdch ly
nghiém [1, 2]. Sir dung phwong phdp Newton, tim nghiém gan diing x, ciia phirong trinh
trén va ddnh gid sai s6 ciia nd.
Cach giai:
Nh¢é d6i qua Radia vi ham chira lwgng gidc.
f(x)=e*+2x*+cosx —10;a=1;b =2
f'(x) = e* + 4x — sinx
f"(x) =e*+4— cosx

Tinh m = min|f’(x)| Sau d6 luu vao bién A (SHIFT-STO-A)

| %EEH+EF{E +coS b fnseh
5.876810544 5.876810544
Néu f(a).f"(a) > 0 chon xo = a. Néu f(a). f"(a) < 0 chon x, = b.
Bim may:
x-x-190 YD
¥ o x\ eX +2X?% + cos(X) — 10 : leX + 2X? + cos(X) — 10|
eX + 4X — sin(X) A

CALC X =x9 = x; =1.6566 = Ax; =0.1096

X =Xx; = X, = 1.5973 = Ax, = 0.0028

Cau 2. Cho bang s6 sau:
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Sir dung spline bdc ba g(x) thoa diéu kién g'(1.1) = 0.2, g'(2.1) = 0.5 ndi suy bang s6

trén dé xdp xi gid tri ciia ham tai x = 1.4 va x = 1.9.
Cach giai:
Bai todan thudc loai Spline rang budc véi o =0.2 va  =0.5
d = Yk 5 hy = X1 - X
A= Yk+;lk Yk
Ma trin B = 3(Ag41 — Ay)
2hg ho 0 1 05 O
Matrdin A=| hy 2(hy+hy) hy |= (O,S 2 0,5)
0 hy 2hy

Matrin C = A"L.B

— h h
bk = M — —k(Ck+1 + ZCk) = Ak A~ (Ck+1 + ch)
hye 3 3
Ck+1 — Ck
dy = —F—
k 3hy

Néu by # o thi bai todn sai.

Xk hy ax = Y A B Ck by dy
1.1 2.2 a=0.2 18 23.55
0.5 0.2 -23.1
6.2
1.6 53 -10.8 -11.1
2.6
0.5 6.425 6.9
2.1 6.6 B=0.5 -6.3 -0.75
2.2 0.2 23.55 -23.1
53 6.425 -11.1 6.9
Nguyén Tan Hop — MO15KMT Trang 50




Phuong Phap Tinh http://bit.ly/nguyentanhop

Ta c6 2 ham so:

{g(x) =22+02(0 —1.1) +2355(x — 1.1)2 — 23.1(x — 1.1)%,  x € [1.1,1.6]
g(x) =53+ 6.425(x — 1.6) — 11.1(x — 1.6)2 + 6.9(x — 1.6)*>,  x € [1.6,2.1]

Pap sb: g(1.4) = 3.7558 ; 2(1.9) = 6.4148

Cau 3. Cho hé phuong trinh:

1.34%, + 29x, — 3.24x; = 15.73
1.18x, — 4.87x, + 32.6x; = 18.42

Sir dung phwong phdp Gauss-Seidel, véi x” = (0.1, 0.3, 0.4)", tim vecto x.

Cach giai:

A=(12.89-2.73B + 1.85C) + 34 : B=(15.73 - 1.34A +3.24C) + 29 : C=(18.42 -
1.18A +4.87B) +~ 32.6

CALCB=0.3=,C=0.4=, (khong nhap A)

Nhan dau = va doc cdc gid tri x

x x@ X&)
A =0.3768 A =0.3680 A =0.3661
B =0.5697 B =0.5965 B =0.5971
C=0.6365 C =0.6408 C =0.6410

* Chi y: Néu dé cho phwong phap lip Jacobi ta s& bAm may nhu sau:

X=(12.89-2.73B+1.85C) +34: Y =(15.73 - 1.34A + 3.24C) + 29 : C=(18.42 —
1.18A +4.87B) + 326 : A=X:B=Y

CALCB=03=,C=04,A=0.1=

Nhan dau = va doc cédc gia tri x
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X(1) X(2) X(3)
A =0.3768 A =0.3653 A =0.3663
B =0.5825 B =0.5927 B = 0.5969
C =0.6062 C=0.6384 C =0.6404
Nhan xét két qua 2 phuong phap Jacobi va Gauss-Seidel.
Cau 4. Cho bang s6 sau:
X 0.7 1.0 1.2 1.3 1.5
y 3.1 2 4.5 2.6 6.7

Sir dung phwong phdp binh phwong bé nhdt, tim ham f(x) = Ax + Bcosx xdp xi tot nhat

bang so trén.
Cach giai:

Cich 1 (Nén ding): (Nhé @6i qua Radian vi ham chira lwgng giac)

BAm may: SHIFT = MODE = Miii tén xuéng = STAT = Frequency = ON
MODE = STAT = A+BX = Co6t X nhép X, cOt Y nhép cos(X), nhén AC.
SHIFT = 1 = SUM = Y x? = SHIFT-STO-A

SHIFT = 1 = SUM = ), xy = SHIFT-STO-B

SHIFT = 1 = SUM = Y, y? = SHIFT-STO-D

SHIFT = 1 = DATA = Nhép Y vao cit FREQ (khéng dwgic nhap & buéce trén)
SHIFT = 1 = VAR = X¥ = x = SHIFT = 1 = VAR = n = SHIFT-STO-C
SHIFT = 1 = VAR = ¥y = x = SHIFT = 1 = VAR = n = SHIFT-STO-M
Giai hé phuong trinh sau:

{Ax+By=C
Bx+Dy=M

Gia tri x, y tim dugc 1a hé s6 A, B cua f(x) = A.p(x) + B.q(x) = 3.5255.x — 0.621.cos(x)
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Cich2:bat  x=g9() ; cos(x) = h(x)

BAm may: (NhG dbi qua Radian vi ham chua lugng gidc)

A=A+ g*(x):B=B+ gx)h(x):C=C+ g(x)Y:D =D+ h?(x):M =M + h(x)Y
A, B, C, D, M ban dau nhap =0

X, Y nhap theo bang cho dén hét. Cho mdy chay dén khi tinh xong M thi dirng.

Giai hé phuong trinh sau:

{Ax+By=C
Bx+Dy =M

Cdch bam nay mdy tinh s& hoi X sau khi hoi A, va hoi Y sau khi hoi B va C. Nén ban chu

¥ nhap can than, néu khong s& phai nhap lai tir dau.

Céu 5. Cho bang so:

X 0.1 0.3 0.6 0.9
y 24 3.7 3.2 4.3

Sir dung da thirc ni suy Lagrange, hay xdp xi dao ham cdp 1 cua ham tai x = 0.5.
Cach giai:

bit P(x) = ay + a;x + a,x? + azx3

DPao ham: y'(x) = P'(x) = a; + 2a,x + 3a;x?

Giai h¢ phuong trinh:

X1 —Xo X —x§ x3—=x5 | y1—¥o 0.2 0.08 0.026
X, —Xg X2—x3 x3—x35 | Y2—Yo|=!05 035 0.215
08 08 0.728

X3 — Xg x32.—x§ xs?"_xg Y3~ Yo

a, 5171/240
(az> = (—1723/36)
as 1135/36
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5171 N
240

1135

1723
! = P, = 2 2 = 2_ (— —) . 2
y'(x) (x) = a; + 2a,x + 3azx T +3 T

CALC X =0.5=1y(0.5) =—2.6694

Cau 6. Cho tich phan sau: 1 = [ In(vx + 6)dx
Hay xdp xi tich phan I bang cong thirc hinh thang mé réng véin = 8.

Cach giai:

a
=0.15

fX)=In(Vx+6); a=13; b=25 ;h:b
BAm may:
h
A:A+E[f(X)+f(X+h)]:X=X+h

Nhép A ban ddu =0 ; X ban dau bang can dudi (= a).
Nhan ddu = dén khi X = b — h. Nhan tiép du bang dé tinh ra két qua A = tich phan.

Pap s6: I = 1.2395

Cau 7. Cho bang s6:

X 1.0
f(x) 2

1.2
3.3

1.4
2.4

1.6
4.3

1.8
5.1

2.0
6.2

2.2
7.4

Str dung cong thitc Simpson mo rong tinh tich phan I = | 12_;)2 [xf2(x) + 2.2x3] dx
Cach giai:

Pat f(X,Y) = XY? + 2.2X°3

h= Xi+1 — Xj = 0.2
X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) 2 3.3 2.4 4.3 5.1 6.2 7.4
B 1 4 2 4 2 4 1
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BAm may:
A=A+ B.%.F(X,Y):X =X+h
Nhép A ban dau bing 0 ; X ban dau bang can duéi hodc dau bang (= 1.0)
Nhap Y = f(x): theo bang.
Nhap B: theo bang.

Pap s6: I = 59.8250

. o (¥ =2x+xsin(x +2y), x=1
Cau 8. Cho bai todan Cauchy: { y(1) = 2.4
Sir dung céng thirc Runge-Kutta cdp 4 hay xdp xi y(1.2) véi bude h = 0.2
Cach giai:

Dit f(X,Y) =2X + Xsin(X +2Y) ; h=02 ; xo=1 ; y,=24

BAm may:
hl[f(X,Y)] - CALC
X X0 Xo + h+2 Xo + h+2 Xo + h
Y Yo yo + A2 yo + B+2 yo+C
Két qua 0.3071 0.4233 0.4488 0.6184
SHIFT-STO A B C D

Vi=Yo+(A+2B+2C+D)+6

Pap sb: y(1.2) = y, = 2.8449

Néu mé rong bai toan xip xi dén y, = y(1.4):

x;=1.2,y,=2.8449.... (Luu gi4 tri y, vira tinh dugc vao bién F (SHIFT-STO-F))

Ta st dung cong thirc Runge-Kutta mot 14n nita nhu sau:
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X X1 X; + h+2 X; + h+2 X;+h
Y F F+ A+2 F + B+2 F+C
Két qua 0.6168 0.7721 0.7789 0.7563
SHIFT-STO A B C D

Két qua: y(1.4) =y, + (A + 2B + 2C + D) + 6 = 3.5908

y"'(x) =42y +2x*y+26,1<x<138

Cau 9. Cho bai todn Cauchy: { ,
Y y)=12,y'(1) =1

Puea hé vé phirong trinh vi phdn cdp 1. Str dung cong thite Euler cdi tién, gidi gan ding
phuwong trinh voi budc h = 0.2.
Cach giai:

bat z=y" - z'=y”" - z(1)=y'(1) = 1. Ta dugc hé phuong trinh:

Kl = hZ
Y =2z ( y
, 5 K, = h.(4.2z + 2x*y + 2.6)
z' =42z + 2x°y + 2.6 Koo = h K
2(1) = 1 2y = h.(z+ Ky;)
y(1) =12 Ky, = h.[4.2(z + Ki,) + 2(x + h)?(y + Ky,) + 2.6]
Xog = 1 y Yo = 1.2 y Zg = 1
Bam may: Quyuéc: h—E ; x> X ; y—>Y ; z—>F
Cau Iénh Y nghia
A=EF: Ky =h.z
B = E(4.2F + 2X°Y +2.6) : Ky, = h.(4.2z + 2x%y + 2.6)
X=X+E: x=x+h

D = E@4.2(F + B) + 2X3(Y + A) +2.6) :

Ky, = h.[4.2(z + Ki,) + 2(x + h)?(y + Ky,) + 2.6]

Y=Y+(A+O=2: Yk+1=J’k+w

K, +K
F=F+(B+D)+2 Zirs = 7 (HJZF—Zz)
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Nhan CALC. Nhép céc gid tri ban dau: xo=1 ; yo=12 ; zo=1 ; h=0.2

Doc giatri¢ Y:

X 1.2 1.4 1.6 1.8
y 1.5840 2.7996 6.1311 15.0246

Céu 10. Cho bai todn bién tuyén tinh cdp hai:

{Xy” + xzyr _ 46y =24 Z(x + 2)2 , 04<x<1.2
y(0.4) = 0.3 , y(1.2) = 2.6

Sir dung phirong phdp sai phdn hitu han, hdy xdp xi gid tri ciia ham y(x) trén doan
[0.4,1.2] vi bucc h = 0.2.

Cach giai:
Péi chiéu véi hé phuong trinh:

{p(x)y”(x) +qx)y' () +r(x)y(x) =f(x), a<x<b
y@ =a, y(b)=p

p(x)=x
) a=04 x;=a+h=0.6
qx) =x alpha =0.3
b=1.2 x,=a+2h=0.8
r(x)=—4.6 beta=2.6
, |h=02 x3=a+3h=1.0
fx)=2+2(x+2)

Bam may:

A=p(x)+h*:B=qx)+2+h:C=A-B:r(x)-2A:D=A+B: f(x) ~MC - YD

CALC
Lan bAm X M Y
1 X1 alpha 0
2 X2 0 0
3 X3 0 beta
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Két qua:
A B C r(x) — 2A D f(x) —-MC - YD
15 0.9 14.1 —34.6 (a)) 15.9 (by) 11.29 (d))
20 1.6 18.4 (ay) —44.6 (by) 21.6 (cy) 17.68 (d)
25 2.5 22.5 (bs) —54.6 (c3) 27.5 —51.5 (d3)

Tl cdc gid tri trong bang ta c6 h¢ phuong trinh:

alx + bly + OZ == dl
a,x + b,y +c,z =d,
O0x + b3y + c3z = dj

Nghiém cua hé phuong trinh lan luot 1a céc gid tri y(0.6) , y(0.8) , y(1.0).

Papsé:  y(0.6)=—0.3821 , y(0.8)=—0.1215 , y(1.0)=0.8932

Cau 11. Cho bang s6:

X 0.7 1.0 1.2 1.3 1.5
y 3.1 2.0 4.5 2.6 6.7

Sir dung phwong phdp binh phwong bé nhdt, tim ham f(x) = A + Bsinx + Ccos?x xdp

xi tot nhdt bang sé trén.
Cich giai: (Nh6 chuyén sang Radian vi ham chira lugng gidc)

f(x) = A+ Bsinx + Ccos*x = (A + C) + Bsinx — Csin’x = a + bsinx + csin’x

Két qua tinh dugc a b c

Y nghia A+C B -C

BAm may: MODE = STAT = _+Cx’. Chon dang ham s a + bx + cx*

X sin(0.7) sin(1.0) sin(1.2) sin(1.3) sin(1.5)
Y 3.1 2.0 4.5 2.6 6.7

Sau khi nhép bang sd, nhdn AC dé thot.

Bam tiép SHIFT = 1 = REG = DPoc cic gid tri a, b, ¢
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Pap sb:
A+C=a A = 144.0806
B=b - B = —138.2293
—-C=c C = —88.7070
Cau 12. Cho bdng s6:
X 1.1 1.7 2.4 3.3
y 1.3 3.9 4.5 o

Sur dung da thirc ngi suy Newton, tim gid tri cua o dé da thirc ngi suy cé gid tri xap xi

dao hamtaix = 1.51ay’(1.5) = 2.8.

Cach giai:

bit P(x) = ay + a;x + a,x? + azx3

Pao ham: y'(x*) = P'(x*) = 1a, + 2a,x" + 3a;x*% = y*
Theo dé baitacé x* = 1.5vay* = 2.8

Giai h¢ phuong trinh:

X, — Xy xX2—x2 x3—x3 | Y2="Y0|=|13 455 12493
) 1 3 6.75

xp—xo xF—xf xX3—x3 | yvi—Yo (0.6 1.68 3.582
1 2x* 3x*2 y

2.6
3.2)
2.8

Nghiém cua h¢:

a —22.6446 ... SHIFT — STO - C

<a1> ( 448105 ... SHIFT - STO - B )
as 3.8405... SHIFT - STO - D

Ma: y; = ag + a;x; + a,x? + azx? véii = 0,1,2. Thay gid tri x; va y; bat ky ta duoc:
Ao = y; — Q1x; — ayx? —azx? =Y — BX — CX* — DX?3
a, = —25.7032798 SHIFT - STO - A
a=7y; =ay+ a;x; +ax2 + azx3

Bim may: A + BX + CX? + DX?3 CALC X =33 = Pap so: o =13.5876
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Cau 13. Cho bai todn Cauchy:

{y”’(x) =4y" —xy' +2x*y+2, 1<x <18

y(1) =12, y(1) =11, y"(1) =21
Diing hé phurong trinh vi phdn cdp 1. Sir dung cong thitc Euler, gidi gan diing phwong
trinh vi phdn voi buce h = 0.2

144

bBiaty, =y, y2=y" =y.=»'
H¢ phuong trinh tré thanh:

Yy, = 4y, — xy; + 2x%y + 2

y(1) =1.2
y1 (1) =11
y2(1) = 2.1
xo = 1
Co s 1y thuyét phuong phap Euler:
Bién A=D B
Y nghia Y1 Y2

yi=y, —A=A+hB

yg =4y, —xy; +2x’y+2 —> B =B+ h(4B — XA+ 2X?Y + 2)
y'=y; -»Y=Y+hA

Tuy nhién, ciu Iénh sau (Y = Y + hA) phai sir dung A ban dau nén phai muon bién tam Ia

D dé luu gia tri A tinh duge (D = A + hB). Cau Iénh cudi s& gan lai A=D. Gid trih = 0.2

Bam may:

D=A+hB:B=B+h@B-XA+2X’Y+2):Y=Y+hA:X=X+h:A=D

CALC
Bién A B Y
Gidtribandau | y,(1) =1.1 y,(1) = 2.1 xo =1 y(1) =1.2
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Doc gid tritai Y:

X 1.2 1.4 1.6 1.8
Y 1.4200 1.7240 2.2056 3.0410
Papsé:  y(1.2)=14200 y(1.8) =3.0410

Cau 14. Cho ham f(x) = (x? + 1)e?* — In(x* + 2) sin(3x + 1). Sur dung sai phan
huéng tam xdp xi f(0.7), f'(0.7) véi buée h = 0.15

Cach giai:
Cong thtrc sai phan hudéng tam:

fGo +h) = f(xo —h)

f'(x) = o
f”(xo) — f(xo + h) - Zf}EZxO) + f(xO - h)

BAm may: (X2 + 1)e? —In(X* +2)sin(3X +1) CALC

Nhéap xo=0.7 ; h=0.15

X Xo+h Xo—h Xp

SHIFT — STO A B C

’(07)—A B—207721
f'(0.7) = o = 20

. A-2C+B
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PE CUOI KY 122 (THI NGAY 10/06/2013)

m+2n+13

M = voi m, n 1a 2 chit s6 cudi cung cua MSSV. Két qua cudi cung phai lam tron

dén chir s6 1é thit 4 sau ddu phay. Thiéu cdc thong sd trén, bai thi s& khong hop 18.
Cau 1. Cho phuong trinh f(x) = 3* + Mx? + sin(x) — 10 = 0 trong khoang cach ly
nghiém [1;2]. St dung phuong phap Newton, chon x, theo diéu kién Fourier, tim nghiém

gan ding x, cua phuong trinh trén va danh gia sai so cua no.

Xy = AXZ =
Céu 2. Cho hé phuong trinh {1.34x,+18.5Mx,—3.24x; = 15.73 voi x©@ = (2.3)
1.18x,—4.87x,+17Mx; = 18.42 3.4

Str dung phuong phap Gauss-Seidel, tim vecto lap x.

X1(3) — Xz(3) — X3(3) —

Céau 3. Cho bang sé:

X 1.3
y 1.1IM

1.6
4.3

23
6.6

Str dung spline bac ba g(x) thoa diéu kién g’(1.3) = 0.3, g’(2.3) = 0.5 noi suy bang s6

trén dé xap xi gid tri claham tai x = 1.4 vax = 2.1.

g(14) = g(2.1) =

Cau 4. Cho bang s6:
X 0.7 1.0 1.2 1.3 1.6
y 33 M 4.5 1.1IM 6.1

Str dung phuong phap binh phuong bé nhét, tim ham f(x) = Avx + Bcos(x) xép xi tbt

nhat bang so trén.

A = B =

Cau 5. Cho bang s6:
X 0.1 0.3 0.6 0.9
y 1.3M 3.2 1.4M 4.3
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Str dung da thtic ndi suy Lagrange, hiy x4p xi dao ham cdp 1 ctia ham tai x = 0.5.
y'(0.5) =

Céu 6. Cho tich phan I = [ In(vZx + M) dx

Hiy xap xi tich phan I bang cong thtic hinh thang mé rong véin = 8.

I=

Cau 7. Cho bang sé:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) M 32 | 1.5M | 45 5.1 6.2 74

St dung cong thirc Simpson m¢ rong tinh tich phan I = ff_f [f2(x) + 1.1Mx3]dx.

I=

y =M+ Dx +xsin(x+My) , x=>1

Cau 8. Cho bai todn Cauchy: { y(1) = 1.2M

Str dung cong thirc Runger-Kutta cdp 4, hiy xap xi y(1.2) véi buéc h = 0.2.

y(1.2) =

y"'(x) =23My' + Mx3y +13M , 1<x <138

4u 9. Cho bai todn Cauchy:
Cau 9. Cho bai toan Cauchy { y(1) = 0.6M , y'(1) = 0.5M

Pua vé hé phuong trinh vi phéan cap 1. Str dung cong thuc Euler, giai gan dung phuong
trinh véi budc h = 0.2.

y(1.2) = y(1.8) =

Cau 10. Cho bai todn bién tuyén tinh cap 2:

{xy” +12y' —23My =M +2(x + M)? , 04<x <12
y(04) =13 , y(1.2) = 2.3M

Str dung phuong phap sai phan hiru han, hiy x4p xi gid tri cia ham y(x) trén doan
[0.4,1.2] v6i buoc h =0.2.

y(0.6) = y(0.8) = y(1.0) =
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PE CUOIKY 131

m+2n+12

M = voi m, n 1a 2 chit s6 cudi cung cua MSSV. Két qua cudi cung phai lam tron

dén chir s6 1é thit 4 sau ddu phay. Thiéu cdc thong sd trén, bai thi s& khong hop 18.

Cau 1. Cho phuong trinh f(x) = 3* + (M + 0.2)x? + sin(x) — 11 = 0 trong khoang
cdch ly nghiém [1;2]. Str dung phuong phap Newton, chon x, theo diéu kién Fourier, tim

nghiém gan ding x, cua phuong trinh trén va danh gid sai so cua né.

X2 = AXZ =
17Mx,+3.1x,—2.3x; = 8.19 0.4
Cau 2. Cho hé phuong trinh {2.5x; +18Mx,—1.8x; = 8.75 véi x(© = (o.z)
2.2x;—4.1x,+19Mx; = 9.47 0.3

Str dung phuong phap Gauss-Seidel, tim vecto lap x.

= ) = ) =

Céau 3. Cho bang sé:

X 1.0 1.2
y M 25

1.4
3.7

Str dung spline bac ba g(x) tu nhién ndi suy bang s trén dé xap xi gid tri ciia ham tai

x=1.1vax=1.3.

g(1.1) = g(1.3) =

Céau 4. Cho bang s6:
X 0.7 1.0 1.2 1.3 1.6
y 3.5 2M 4.3 M 6.4

Str dung phuong phap binh phuong bé nhét, tim ham f(x) = A + Bsin(x) + Ccos(2x)

xap xi tot nhat bang so trén.

A= B= C=

Céu 5. Cho bang s6:
X 1.1 1.8 2.2 3.4
y M 7.3 5.5M o
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Str dung da thirc ndi suy Newton, tim gid tri clia o dé da thirc noi suy théa diéu kién
y'(1.5) =24

o=

Cau 6. Cho tich phan I = [} s==—dx

Hay x4p xi tich phan I bang cdng thiic Simpson md rong véin = 8.

I=

Céu 7. Cho bang sé:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) 2M 3.2 M 4.4 5.1 6.2 7.5

Str dung cong thire Simpson mé rong tinh tich phan I = | 12.;)2 [f%(x) + 1.2Mx3]dx.

I=

x'(t) = 3cosx + 2Msint , t > 0.5

Cau 8. Cho bai toan Cauchy: { x(0.5) = 0.2M

Str dung cong thirc Runger-Kutta cdp 4, hiy xap xi gid tri x(0.75) v6i bude h = 0.25.

KZ = X(O75) =

x"(t) =2Mxx' — 0.5x> +1.2t+M , t=>0.25

Cau 9. Cho bai todn Cauchy: { x(0.25) = 02M , x'(0.25) = 0.5

Pua vé hé phuong trinh vi phan cap 1. St dung cong thirc Euler cai tién, giai gin ding
phuong trinh tai t = 0.75 véi bude h = 0.25.

x(0.75) =

Cau 10. Cho bai todn bién tuyén tinh cap 2:

{y”(t) +(t24+M)y'(t) —12My(t) = —4(t +1)° , 0<t<1
y(0)=05M , y(1)=M

Str dung phuong phap sai phan hiru han, hdy xp xi gid tri ciia ham y(t) trén doan [0;1]
v6i bude h = 0.25.

y(0.25) = y(0.75) = y(1.0) =
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PE CUOI KY 161 (THI NGAY 20/12/2016)

10+m+n

M = voi m, n 1a 2 chit s6 cudi cung cua MSSV. Két qua cudi cung phai lam tron

dén chir s 1é thir 4 sau ddu phdy. Thiéu cdc thong sd trén, bai thi s& khong hop 18.
Cau 1. Cho phuong trinh e* + 1.7x2 + sin(x) + M — 9 = 0 c6 khoang cach ly nghiém
[1;2], chon x, 13 diém Fourier trong 2 diém bién, tim nghiém gan dung x, theo phuong

phap Newton va sai sO Ax,.

X, = 1.2126 Ax, = 0.0148
21Mx; + 2.7x, — 1.8x; = 12.8 0.1
Céu 2. Cho hé [1.3x1 + 22Mx, — 3.2x; = 15.7 véi x© = (0.3)
1.1x; — 4.8x, + 23Mx; = 18.4 0.4
Duing phuong phép lap Jacobi tim x*.
X% = 0.2606 X" =0.3272 x;? = 0.3721
21Mx, + 2.7x, — 1.8x; = 12.8 0.1
Cau 3. Cho hé [1.3x1 + 22Mx, — 3.2x3 = 15.7 véi x© = (0.3)
1.1x; — 4.8x, + 23Mx; = 18.4 0.4
Ding phuong phép 1ip Gauss-Seidel tim x .
X, = 0.2606 x," =0.3271 x Y =0.3721
Cau 4. Cho bang s6:
X 1.2 1.3 1.4 1.5
y 2M 2.5 3.6 a

Str dung phuong phap ndi suy da thir, tinh a dé y'(1.35) = 3.0.

a=27.1000

Cau 5. Cho bang s6:

X

1.2

1.3

1.4

L.5

1.6

y

2M

2.5

5.0

4.5

5.5
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Dung phuong phéap binh phuong cuc tiéu, tim ham y(x) = AVx3 + 2 + Bcos(x) x4p xi

bang s0 li€u trén.

A =2.0993 B =-1.0361

CAu 6. Ham sb f(x) cho theo bang sb liéu:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
fix) 2.0 3.3 24 4.3 5.1 M 7.4

Tinh tich phan I = [ 12.;)2 [x/f (%) + 2.5x%] dx theo phuong phép Simpson.

1=12.2315

Cau 7. Cho ham y(x) = cos*(vx + M) — sin(x). Tinh gan ding gié tri dao ham cép 1

va cap 2 ctia ham tai diém x = 1.0 véi budc h = 0.1.

y'(1.0) =-0.5239 y"(1.0) = 0.8880

Céau 8. Giai phuong trinh vi phan y’ = cos(x — y) véi diéu kién y(1.0) = M.
Tim y(1.25) v6i budce chia h = 0.25 theo cdng thirc Runge-Kutta.

y(1.25) = 2.3869

!

n A : y =X : —0- =
Cau 9. Cho hé phuong trinh {Z, by iM y(1)=0;z(1) =1

Giai theo phuong phap Euler cai tién, tinh gan dang y(2.0), z(2.0) véi bude h = 0.2

y(2.0) = 1.5000 z(2.0) =7.5244

. e (xy" +x3y" =30y = Mx(x + 3)
10. Ch
Cau 10. Cho bai todn bién { $(0.5) =M ; y(15) = 2.5
Dung phuong phép sai phan tinh gan ding y(0.75), y(1.0), y(1.25) véi budc h = 0.25

y(0.75) = 0.3903 y(1.0) = 0.1467 y(1.25) = 0.7130

(Cho gia tri M = 2.3)
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PE CUOI KY 162 (THI NGAY 07/06/2017)

10+m+n

M = voi m, n 1a 2 chit s6 cudi cung cua MSSV. Két qua cudi cung phai lam tron

dén chir s 1é thir 4 sau ddu phdy. Thiéu cdc thong sd trén, bai thi s& khong hop 18.

Cau 1. Cho phuong trinh e* + 1.5x2 + sin(x) + M — 10 = 0 ¢6 khoang céch ly nghiém

[1;2], chon x( 14 diém Fourier trong 2 diém bién, tim sai s0 Ax, cila nghi€ém gan ding x,

theo phuong phap Newton.
Ax, = 0.0082
10Mx; + 2.7x,—1.8x3 = 12.8 0.4
Cau 2. Cho hé {1.3x1 +20Mx, — 3.2x; = 15.7 véi x©@ = (0.3)
1.1x,—4.8x,+30Mx; = 18.4 0.2
Dung phuong phép lap Jacobi, tim x.
x,¥ = 0.4963 x,¥ = 0.3176 x3 = 0.2584
10Mx; + 2.7x,—1.8x3 = 12.8 M
Cau 3. Cho h¢ {1.3x1 +20Mx, —3.2x3 = 15.7 véi x©@ = (M)
1.1x;—4.8x,+30Mx; = 18.4 M
Dung phuong phép l3p Gauss-Seidel, tim x*?.
x,? = 0.4813 X, = 0.3187 x;? = 0.2587
Cau 4. Cho bang s6:
X 1.2 1.3 1.4
y a 2.5 2M
Str dung phuong phap ndi suy da thuc, tinh a dé y'(1.25) = M
a=2.2500
Cau 5. Cho bang s6:
X 1.2 1.3 1.4 1.5 1.6
y 2M 2.5 5.1 4.5 5.5
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Dung phuong phéap binh phuong cuc tiéu, tim ham y(x) = AVx3 + 2 + Bsin(x) x4p xi

bang s0 li€u trén.

A =2.9028 B =-1.8857

Cau 6. Ham f(x) cho theo bang sb liéu:

X 1.0 1.2 1.4 1.6 1.8 2.0 2.2
f(x) 2.0 3.3 24 4.3 5.1 3M 7.4

Tinh tich phan I = [ 12.;)2 [x V) — xz] dx theo phuong phap Simpson.

I1=0.0310

Cau 7. Giai phuong trinh vi phan y’ = cos(x — y) véi diéu kién y(1.0) = M
Tim y(1.5) véi bude chia h = 0.1 theo cong thirc Euler cai tién.

y(1.5) = 2.6327

Céau 8. Giai phuong trinh vi phan y’ = cos(x — y) véi diéu kién y(1.0) = M
Tim y(1.2) véi bude chia h = 0.2 theo cong thirc Runge-Kautta.

y(1.2) = 2.5314

y' =x

Z=z+y+M ; y(1.0)=0; z(1.0)=1

Cau 9. Cho h¢ phuong trinh {

Giai theo phuong phap Euler cai tién, tinh gan ding y(2.0), z(2.0) véi bude h = 0.2.

y(2.0) = 1.5000 z(2.0) = 7.8649

A e (V' xy' =3y=M(x+2)
Cau 10. Cho bai todn bién {y(O.S) M y(15) =20
Dung phuong phép sai phan tinh gan ding y(0.75), y(1.0), y(1.25) véi budc h = 0.25
y(0.75) = 1.2928 y(1.0) = 0.9071 y(1.25) = 1.1749

(Cho gia tri M = 2.5)
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PE CUOI KY 162 (THI NGAY 26/06/2017)

3m+n+10

M = vGim, n 1a 2 chit s6 cudi cung cua MSSV. Két qua cudi cung phai lam tron

dén chir s 1é thir 4 sau ddu phdy. Thiéu cdc thong sd trén, bai thi s& khong hop 18.

Cau 1. Cho phuong trinh f(x) = e* — Mx? = 0 trong khoang c4ch ly nghiém [-1;0]. Su

dung phuong phap Newton, tim nghiém gan dung x, va danh gia sai s6 ciia n6.

X, =—0.6387 Ax, = 0.0024

Céu 2. Cho bang sé:
X 1.2 14 1.8
y M 1.2M 2.4

Str dung Spline béc ba g(x) thoa diéu kién g’(1.2) = 0.2, g’(1.8) = 0.5 dé noi suy bang s6

trén va tinh xap xi gid trictaham taix = 1.3 vax = 1.5.

g(1.3) = 1.3800
Cau 3. Cho hé phuong trinh: | 1.2x; + 14.5Mx,—1.8x; = 2.45 v¢ix© =

Str dung phuong phap Gauss-Seidel, tim vecto lap x.

x;¥'=0.0610

x,P =0.1350

g(1.5) = 1.8056

1.8%, — 0.16x,+16.3Mx; = 2.06

x5 = 0.0931

0.1
0.3
0.4

Cau 4. Tim ham f(x) = Ax + Bv/x + 3 + C x4p xi tot nhat bang sb:

X 1.2 1.3 1.4 1.5 1.6
y M 1.2M 2.4 2.1 2.3
A =-155.6000 B =663.2886 C=-1171.3743
Cau 5. Cho bang s6:
X 0.2 0.4 0.6 0.8
y 1.7 1.5M 3.5 4.1
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St dung ndi suy Lagrange tinh g(0.5).

g(0.5) =2.7031

2
Cau 6. Tinh tich phan | = [ =12

dx bing Simpson mé rong véin = 3.
1 x3+x+M & p ng

I=0.3358

Cau 7. Cho ham s6 f(x) dudi dang bang:

X 0.2 0.4 0.6 0.8 1.0 1.2
y 1.7M 1.5M 3.5 4.1 3.2 5.0

., , A _ 1.2 5 3 N IS 2 A
Tinh tich phan [ = J 7 x*f°(x) dx bang hinh thang m¢& rong.

I=36.7429

y'cosx — ysinx = Mx? + Mx

Cau 8. Cho phuong trinh Cauchy: { y(0)=0 , h=02

Dung phuong phap Runge-Kutta 4, tinh y(0.2) va y(0.4).

y(0.2) = 0.0301 y(0.4) =0.1430

Mx"(t) —tx'(t) + 2t + M)x(t) =t

Cau 9. Cho phuong trlnh:{ x(1) =0, ¥(1) =1, h=02

Dung phuong phap Euler tinh nghiém cia phuong trinh vi phan tai t = 1.4.

x(1.4) = 0.4615

Cau 10. Giai bai toan bién sau bang phuong phép sai phan hitu han:
{ y'+xy' — My =xe™*
y(1)=02 , y(2)=0 , h=0.25

y(1.25) = 0.0822 y(1.5) = 0.0214 y(1.75) =—0.0011

(Cho gia tri M = 1.3)
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B mén Todn tGng dung PE SO: 1933

KIEM TRA GIUA KY
MON PHUONG PHAP TINH
THOI LUONG: 40 PHUT - NGAY ... .ccf.........

(Sinh vién dugc st dung tai liéu va may tinh)

10.

. Biét A c6 gia tri gidn ding 1a a = 0.3102 v6i sai s6 tuong d6i 1a J, = 0.30%. Ta lam tron a thanh

a* = 0.31. Sai s6 tuyét doi cua a* la:

@ 0.0012 ® 0.0013 © 0.0014 @ 0.0015 @® Céc cau khéac déu sai.

. Cho a = 0.3708 véi sai s6 tuong d6i 1a §, = 0.51%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + zy + y>. Biét x = 3.8071 £ 0.0063 va y = 0.4495 + 0.0008. Sai s6 tuyét doi ctia f
la:
@ 0.2801 ® 0.2802 © 0.2803 @ 0.2804 ® Céc cau khdc déu sai.

. Phuong trinh f(z) = 523 + 14z — 17 = 0 trén khodng cdch li nghiém [0,1] c6 nghiém gan ddng

2* = 0.94. Sai s6 nhé nh4t theo cong thic ddanh gia sai s6 téng quat cha z* la:
@ 0.0223 ® 0.0224 © 0.0225 @ 0.0226 @© Céc cau khac déu sai.

Cho phuong trinh f(x) = 223 — 1322 + 8z — 9 = 0 trong khodng cédch li nghiém [5,6]. Theo phuong
phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 59531  ® 59631  © 59731 @ 59831 (@ Céc cau khac déu sai.

. Cho phuong trinh = = /7z + 4 thoa diéu kién lap don trén [2,3]. St dung phuong phap lip don,

chon zo = 2.9, tinh s6 14n 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@ 16 ® 17 © 18 @ 19 @© Cac cau khac déu sai.

. Cho phuong trinh = = /22 + 13 thod diéu kién lip don trén [2,3]. N&u chon 29 = 2.6 thi nghiém

gan ding z» theo phuong phép lip don la:
@ 2.6333 B 26334  (© 26335 @ 26336 (@ Céc cau khac déu sai.

. Cho phuong trinh z = /2x + 13 thoa diéu kién 14p don trén [2,3]. N&u chon zq = 2.6 thi sai sd tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0004  ® 0.0005  © 0.0006 @ 0.00007 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 423 — 1122 4+ 162 — 21 = 0. V6i zg = 2.0 nghiém gin ddng z; tinh theo

phuong phap Newton la:
@ 2.0500 ® 2.0501 © 2.0502 @ 2.0503 ® Céc cau khdc déu sai.

Cho phuong trinh f(z) = 523 + 822 + 152 + 17 = 0 trong khodng cédch ly nghiém [-1.4,-1.3]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0053  ® 0.0054  © 0.0055 @ 0.0056 (@ Céc cAu khac déu sai.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

4 1 7
Cho A= | 3 5 7 |.Phan tich A = LU theo phuong phap Doolittle, téng cac phan ti
1 1 5
tr(U) = Uy1 + Uss + Uss cia ma tran U la:
@ 11.1912 ® 12.1912 © 13.1912 @ 14.1912 ® Céc cau khéc déu sai.
2 -5 —4
Cho A= | —5 15 —2 |. Phan tich A = BB theo phuong phap Choleski, phan tit B3, clia ma
—4 -2 69
tran B la:
@ —7.5895 ® —7.5893 © —7.5801 @ —7.5889 ® Céc cau khéc déu sai.
9 10 -2
Cho A = 10 « -2 |.Véidiéu kién nao cla o, ma tran A do6i xing va xdc dinh duong
-2 =2 3
@ a>11.130 ® o> 11.131 © o> 11.132 @ o >11.133 © Céc cau khac déu sai.
4 =7 7
ChoA=| -7 —8 —4 |.S6 diéu kién tinh theo chudn vo cing clia ma tran A la:
-6 -7 -3

@ 100.0567 ® 100.0667 © 100.0767 @ 100.0867 ® Cdc cau khdc déu sai.

ry = 2y =3 ygi 40 — 0.4,0.3]7, sai 8 Az? cta vectd 2(?) tinh
—4x1 + 8x2 = 5

theo phuong phdp Jacobi, sit dung cong thiic hau nghiém va chuin vé cung la:
@ 0.0800 ® 0.0802 © 0.0804 @ 0.0806 ® Céc cau khdc déu sai.

Cho hé phuong trinh {

111‘1 - 2:62 = 3 L. (0) o T o . .
501 + 1219 = 6 ° Véi 2\ = [0.7,0.8]", st dung phuong phap Jacobi,

tinh chi s6 n nhé nhat @é ||z — z(»D||, < 0.0400.
@ 0 ® 1 © 2 @ 3 © Cac cau khac déu sai.

Cho hé phuong trinh {

14z + Trg = 2

51 (0 — T (3) ¢
32 4 1wy 4 Vé6i x [0.7,0.5]", vecto z'°) tinh theo phuong

Cho hé phuong trinh {

phap Jacobi la:
0.011 0.013 0.015 0.017 o
€ ( 0.270 ) ® ( 0.268 > © ( 0.266 ) @ < 0.264 ) © Cac cau khéc deu sai.

dri 5wy =2 g (0 = [0.5,0.7]7, sai s6 Az clia vecto z(?) tinh
—3r1 + 1llzg = 5

theo phuong phap Gauss-Seidel, st dung cong thic tién nghiém va chudn vo cung la:
@ 0.0772 ® 0.0774 © 0.0776 @ 0.0778 ® Cédc cau khéc déu sai.

Cho hé phuong trinh {

1027y + 4z = 2
51‘1 + 7£L‘2 = 2

Seidel, tinh chi s6 n nhé nhat dé ||z — 2(»~1||; < 0.0200.

@ 4 ® 5 © 6 @7 © Cdc cau khédc déu sai.

Cho hé phuong trinh { . V6i 209 =[0.4,0.4]", sit dung phuong phap Gauss-

Wz = 5wy L vei 0 = [0.2,0.7]7, vecto () tinh theo phuong

Cho hé phuong trinh { 221 + 1329 = 2

phap Gauss-Seidel la:
0.260 0.262 0.264 0.266 e A AR ot
@ ( 0.196 ) ® < 0.194 ) © ( 0.192 > @ < 0.190 ) © Cdc cau khdc déu sai.
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B mén Todn tGng dung PE SO: 9346

KIEM TRA GIUA KY
MON PHUONG PHAP TINH
THOI LUONG: 40 PHUT - NGAY ... .ccf.........

(Sinh vién dugc st dung tai liéu va may tinh)

10.

. Biét A c6 gia tri gdn ding 1a a = 4.1675 v6i sai s6 tuong d6i 1a §, = 0.77%. Ta lam tron a thanh

a* = 4.17. Sai s6 tuyét doi cua a* la:

@ 0.0345 ® 0.0346 © 0.0347 @ 0.0348 ® Céc cau khéc déu sai.

. Cho a = 1.3380 véi sai s6 tuong d6i 1a §, = 0.86%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + zy + y>. Biét x = 4.9494 £ 0.0051 va y = 4.4214 + 0.0059. Sai s6 tuyét doi ctia f
la:
@ 0.7724 ® 0.7725 © 0.7726 @ 0.7727 © Céc cau khac déu sai.

. Phuong trinh f(z) = 223+ 72— 13 = 0 trén khodng cdch li nghiém [1, 2] c6 nghiém gan ding z* = 1.28.

Sai s6 nhé nhat theo cong thic ddnh gid sai s6 tong qudt cta z* 1a:
@ 0.0118 ® 0.0119 © 0.0120 @ 0.0121 @© Céc cau khac déu sai.

. Cho phuong trinh f(z) = 423 — 1322 4+ 132 — 10 = 0 trong khodng céch li nghiém [2, 3]. Theo phuong

phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 22969  ® 2.3069  © 23169 @ 2.3269 (@ Céc cau khéc déu sai.

. Cho phuong trinh = = /5x + 4 thoa diéu kién lap don trén [2,3]. St dung phuong phap lip don,

chon zy = 2.6, tinh s6 1an 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@ 16 ® 17 © 18 @ 19 @© Cac cau khac déu sai.

. Cho phuong trinh z = /22 + 5 thod diéu kién lip don trén [2,3]. N&u chon z( = 2.1 thi nghiém gan

ding z, theo phuong phdp ldp don la:
@ 2.0946 ® 2.0947 © 2.0948 @ 2.0949 @© Céc cau khac déu sai.

. Cho phuong trinh = = /2z + 5 thod diéu kién lip don trén [2,3]. N&u chon z = 2.1 thi sai s6 tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0002  ® 0.0003  © 0.0004 @ 0.0005 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 423 — 11224+ 8x — 15 = 0. V6i 29 = 2.5 nghiém gin ding x; tinh theo phuong

phap Newton la:
@ 2.5446 ® 2.5447 © 2.5448 @ 2.5449 ® Céc cau khac déu sai.

Cho phuong trinh f(z) = 223 + 622 + 182 + 17 = 0 trong khodng cédch ly nghiém [-1.3,-1.2]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0002  ® 0.0003  © 0.0004 @ 0.0005 @ Céc cau khac déu sai.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

8 6 5
Cho A= | 7 8 9 |.Phan tich A = LU theo phuong phap Doolittle, téng cac phan ti
1 8 6
tr(U) = Uy1 + Uss + Uss cia ma tran U la:
@ 29318  ® 39318  © 49318 @ 59318  (® Céc cau khac déu sai.
4 3 4
Cho A= | 3 5 3 |.Phan tich A= BB? theo phuong phap Choleski, phan ti B3, clia ma tran B
4 3 7
la:
@ —0.0006 & —0.0004  @© —0.0002 @ 0.0000 @ Céc cau khic déu sai.
7 =8 6
ChoA=| -8 « —6 |.Véi diéu kién nao ctia o, ma tran A d6i xiing va xac dinh duong
6 —6 8
@ «a>9.399 ® « > 9.400 © a>9.401 @ a > 9.402 @© Caéc cau khac déu sai.
-6 -8 -7
ChoA=| -8 -2 8 |.S6 diéu kién tinh theo chuidn v6 ciing cia ma tran A la:
8 5 2

@ 22.9993 ® 23.0093 © 23.0193 @ 23.0293 ® Cdc cau khdc déu sai.

8:)’;1 - 2$2 = 4
201 + 8z = 2
theo phuong phap Jacobi, st dung cong thic hau nghiém va chudn vo cung la:

@ 0.0374 ® 0.0376 © 0.0378 @ 0.0380 ® Céc cau khdc déu sai.

Cho hé phuong trinh { . V6i 20 = [0.4,0.6]7, sai s6 Az(? cia vecto 2(?) tinh

18$1 + 4:1,‘2 =
4r1 + 1bzy =
tinh chi s6 n nhé nhat @8 ||z — (||, < 0.0400.

@ 1 ® 2 © 3 @ 4 @© Cdc cau khédc déu sai.

Cho hé phuong trinh { j . Vé6i (9 =1[0.6,0.7)7, stt dung phuong phép Jacobi,

Cho hé phuong trinh ITr 4 212 = 2 ey 0) = [0.8,0.2]T, vecto () tinh theo phuong phap
—2x1 + Tx9g = 5
Jacobi la:
0.026 0.028 0.030 0.032 A L 2A .
@ ( 0.720 ) ® ( 0.718 ) © ( 0.716 ) @ < 0.714 ) © Cdc cau khdc déu sai.

12z, — Tey = T e 0 [0.9,0.4]7, sai s6 Az(? cta vecto 2(?) tinh
—6x1 + 1ldzy = 4

theo phuong phdp Gauss-Seidel, stt dung cong thic tién nghiém va chudn vo cung la:
@ 0.1923 ® 0.1925 © 0.1927 @ 0.1929 © Céc cau khac déu sai.

Cho hé phuong trinh {

13$1 — 3.192 = 4 c . (0) T 5 £ _
5, 4+ 150 — 6 ° Véi 2\ = [0.2,0.3]*, st dung phuong phap Gauss

Seidel, tinh chi s6 n nhé nhat dé ||z — 2= ||; < 0.0600.
@ 2 ® 3 © 4 @ 5 © Cac cau khac déu sai.

Cho hé phuong trinh {

L8z 20y T Ve 2O = [0.8,0.2]7, vecto z() tinh theo phuong

Cho hé phuong trinh { —4x; + 1329 = T

phap Gauss-Seidel la:

0.431 0.433 0.435 0.437 R N )
@ ( 0.676 ) @ < 0.674 > @ ( 0.672 ) @ < 0.670 > @ Cac cau khac deu sai.

CHU NHIEM BO MON



Truong Pai Hoc Bach Khoa TP. HCM

B mén Todn tGng dung PE SO: 1363

KIEM TRA GIUA KY
MON PHUONG PHAP TINH
THOI LUONG: 40 PHUT - NGAY ... .ccf.........

(Sinh vién dugc st dung tai liéu va may tinh)

10.

. Biét A c6 gia tri gin ding 1a a = 4.7847 v6i sai s6 tuong d6i 1a J, = 0.94%. Ta lam tron a thanh

a* = 4.78. Sai s6 tuyét doi cua a* la:

@ 0.0496 ® 0.0497 © 0.0498 @ 0.0499 @® Céc cau khéac déu sai.

. Cho a = 3.6631 véi sai s6 tuong d6i 1a §, = 0.24%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + zy + 3. Biét x = 3.8195 £ 0.0076 va y = 3.7032 + 0.0074. Sai s6 tuyét doi ctia f
la:
@ 0.6933 ® 0.6934 © 0.6935 @ 0.6936 ® Céc cau khéac déu sai.

. Phuong trinh f(z) = 223 + 12z — 15 = 0 trén khodng cdch li nghiém [1,2] c6 nghiém gan ddng

x* = 1.06. Sai s6 nhé nh4t theo cong thic ddanh gia sai s6 téng quat cha z* 1a:
@ 0.0055  ® 0.0056  © 0.0057 @ 0.0058 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 223 — 622 + 13z — 5 = 0 trong khodng cdch li nghiém [0, 1]. Theo phuong

phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 0.4844 ® 0.4944 © 0.5044 @ 0.5144 ©® Céc cau khéc déu sai.

. Cho phuong trinh z = /22 + 13 thod diéu kién lap don trén [2,3]. St dung phuong phép ldp don,

chon zy = 2.6, tinh s6 1an 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@7 ® 8 © 9 @ 10 @© Céc cau khac déu sai.

. Cho phuong trinh 2 = /8z + 11 thod diéu kién lip don trén [3,4]. N&u chon 29 = 3.4 thi nghiém

gan ding z» theo phuong phép lip don la:
@ 3.3603  ® 3.3604  © 3.3605 @ 3.3606  (® Céac cau khac déu sai.

. Cho phuong trinh z = /8z + 11 thoa diéu kién 14p don trén [3,4]. N&u chon zq = 3.4 thi sai sd tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0026  ® 0.0027  © 0.0028 @ 0.0029 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 523 — 722 + 192 — 16 = 0. V6i 29 = 0.9 nghiém gin ding x; tinh theo phuong

phap Newton la:
@ 0.9497 ® 0.9498 © 0.9499 @ 0.9500 ® Céc cau khdc déu sai.

Cho phuong trinh f(z) = 423 + 622 + 172 + 22 = 0 trong khodng cédch ly nghiém [-1.4,-1.3]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0008  ® 0.0009  © 0.0010 @ 0.0011 @ Céc cau khac déu sai.
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20.

1 5 3
Cho A= | 5 4 4 |.Phan tich A = LU theo phuong phap Doolittle, téng cac phan ti
2 2 1

tr(U) = Uy1 + Uss + Uss cia ma tran U la:
@ —20.8095 ® —19.8095 © —18.8095 @ —17.8095 ® Céc cau khéc déu sai.

4 4 2

ChoA=| 4 6 —4 |.Phantich A= BB” theo phuong phap Choleski, phan tif Bs, cia ma tran
2 —4 22

B la:

@ —4.2426 ® —4.2424 © —4.2422 @ —4.2420 ® Céc cau khéc déu sai.
13 -2 -3

ChoA=| -2 «a 7 |.Véidiéu kién nao clia o, ma tran A d6i xiing va xdc dinh duong
-3 7 4

@ o> 13.231 ® o> 13.232 © o> 13.233 @ o > 13.234 ® Céc cau khéc déu sai.
6 —4 —4

ChoA=[ 7 5 9 |.So diéu kién tinh theo chudn v6 cung cia ma tran A la:
2 —6 9

@ 4.0318 ® 4.0418 © 4.0518 @ 4.0618 ©® Cédc cau khéc déu sai.

Cho hé phuong trinh { 1121 = 972 = 3y ) _ (08 0.6)7, sai s6 Ac® cda vects 2 tinh

201 + 1320 = 4

theo phuong phdp Jacobi, sit dung cong thiic hau nghiém va chuin vé cung la:
@ 0.1574 ® 0.1576 © 0.1578 @ 0.1580 ® Céc cau khdc déu sai.

7:61 + 7CL‘2 3 cr (0) _ T 5 P .
7w, 4 120y = 3° Vi 2\ = [0.8,0.4]", st dung phuong phéap Jacobi,

tinh chi s6 n nhé nhat dé ||z — 21|, < 0.0600.
@ 9 ® 10 © 11 @ 12 ©® Céc cau khéc déu sai.

131‘1 - 2:62 = 6
—6z1 + 159 6

Cho hé phuong trinh {

Cho hé phuong trinh { . V6i 29 =0.3,0.3]T, vecto 2(®) tinh theo phuong

phap Jacobi la:
0.550 0.552 0.554 0.556 R N )
@ ( 0.621 ) @ < 0.619 > @ ( 0.617 ) @ < 0.615 ) @ Cac cau khac deu sal.

drp = 20 = 0 g0 = [0.9,0.2]7, sai s6 Az clia vecto z(?) tinh
—Tx1 + 1ldao = 4

theo phuong phap Gauss-Seidel, st dung cong thic tién nghiém va chudn vo cung la:
@ 0.0279 ® 0.0281 © 0.0283 @ 0.0285 ® Céc cau khdc déu sai.

Cho hé phuong trinh {

1021 + 6a2 = 4 2o (0) _ T 2 .
6z, 4 120y = 5 ° Véi 2% =1[0.2,0.7]", st dung phuong phap Gauss

Seidel, tinh chi s6 n nhé nhat dé ||z — z(»~D||; < 0.0800.
@ 2 ® 3 © 4 @ 5 @© Cac cau khac déu sai.

Cho hé phuong trinh {

1021 + Tao = 7

51 £(0) — T (3) 45
5z, 4 180 = 6 Véi x [0.7,0.6]", vecto z'®) tinh theo phuong

Cho hé phuong trinh {
phap Gauss-Seidel la:

0.387 0.389 0.391 0.393 .
€ ( 0.441 ) ® < 0.439 ) © ( 0.437 > @ < 0.435 ) © Cac cau khac deu sai.

CHU NHIEM BO MON



Truong Pai Hoc Bach Khoa TP. HCM

B mén Todn tGng dung PE SO: 3482

KIEM TRA GIUA KY
MON PHUONG PHAP TINH
THOI LUONG: 40 PHUT - NGAY ... .ccf.........

(Sinh vién dugc st dung tai liéu va may tinh)

10.

. Biét A c6 gia tri gidn ding 1a a = 0.9738 v6i sai s6 tuong d6i 1a J, = 0.23%. Ta lam tron a thanh

a* = 0.97. Sai s6 tuyét doi cua a* la:

@ 0.0059 ® 0.0060 © 0.0061 @ 0.0062 @® Céc cau khéac déu sai.

. Cho a = 1.3657 véi sai s6 tuong d6i 1a §, = 0.23%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + zy + 3. Biét x = 2.1785 £ 0.0031 va y = 4.6169 + 0.0043. Sai s6 tuyét doi ctia f
la:
@ 0.3427 ® 0.3428 © 0.3429 @ 0.3430 ® Céc cau khdc déu sai.

. Phuong trinh f(z) = 223 + 142 — 30 = 0 trén khodng cdch li nghiém [1,2] c6 nghiém gan ding

x* = 1.59. Sai s6 nhé nh4t theo cong thic ddanh gia sai s6 téng quat cha z* la:
@ 0.0149  ® 0.0150 @ 0.0151 @ 0.0152 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 323 — 622 + 82 — 12 = 0 trong khodng cdch li nghiém [1,2]. Theo phuong

phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 17656  ® 17756  © 1.7856 @ 1.7956  ® Céc cau khéc déu sai.

. Cho phuong trinh = = /6x + 7 thoa diéu kién lap don trén [2,3]. St dung phuong phap lip don,

chon zo = 2.9, tinh s6 14n 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@ 12 ® 13 © 14 @ 15 @© Cac cau khac déu sai.

. Cho phuong trinh = = /6z + 14 thod diéu kién lip don trén [3,4]. N&u chon 29 = 3.2 thi nghiém

gan ding z» theo phuong phép lip don la:
@ 3.2166 ® 3.2167 © 3.2168 @ 3.2169 @© Céc cau khac déu sai.

. Cho phuong trinh z = /6x + 14 thoa diéu kién 14p don trén [3,4]. N&u chon zq = 3.2 thi sai s8 tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0005  ® 0.0006  © 0.0007 @ 0.0008 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 223 — 622 + 92 — 10 = 0. V6i z¢ = 2.0 nghiém gin ddng z; tinh theo phuong

phap Newton la:
@ 1.9998 ® 1.9999 © 2.0000 @ 2.0001 ® Céc cau khdc déu sai.

Cho phuong trinh f(z) = 32% + 112% + 62 + 8 = 0 trong khodng cdch ly nghiém [-3.4,-3.3]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0048  (® 0.0049  © 0.0050 @ 0.0051 (@ Céac cau khac déu sai.
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7 1 8

Cho A= | 7 4 5 |.Phan tich A = LU theo phuong phap Doolittle, téng cac phan ti
2 49

tr(U) = Uy1 + Uz + Uss cia ma tran U la:

@ 19.4286 20.4286 (@ 21.4286 @ 22.4286 (@ Céc cau khéc déu sai.

3 3 3
Cho A= | 3 5 4 |.Phan tich A = BBT theo phuong phap Choleski, phan tif B3, clia ma tran B
3 47

@ 0.7067 ® 0.7069 © 0.7071 @ 0.7073 ® Céc cau khdc déu sai.

8
Cho A = ( -10 a —7 |.Véi diéu kién nao clia o, ma tran A d6i xiing va xéc dinh duong

6
@ o> 8.356 @ a>8357 ©a>8358 @ a>8359 @ Cac caukhic déu sai.
4 2 2
ChoA=| -5 7 —8 |.S6 diéu kién tinh theo chudn vo cing cla ma tran A la:
7T =2 5

@ 30.9375 ® 30.9475 © 30.9575 @ 30.9675 ® Cdc cau khdc déu sai.

1221 + 9Ty = b
—6x1 + 1229 = 4
theo phuong phdp Jacobi, sit dung cong thiic hau nghiém va chuin vé cung la:

@ 0.1175 ® 0.1177 © 0.1179 @ 0.1181 @© Céc cau khac déu sai.

Cho hé phuong trinh { . V6i 29 = 10.5,0.3]7, sai s6 Az® cia vecto z(?) tinh

121‘1 - 5.%‘2 = 4 < (0) _ T 2 z .
dry b Tee = 5 Vai %) = [0.8,0.8]", st dung phuong phap Jacobi,

) — z(=1]| < 0.0700.
@ 1 ® 2 © 3 @ 4 @© Cdc cau khédc déu sai.

Cho hé phuong trinh {

131‘1 - 4:62

51 (0 — T (3) ¢
C5rp + 18 Vé6i x [0.3,0.5]", vecto z'°) tinh theo phuong

Cho hé phuong trinh { Z .

phap Jacobi la:
0.664 0.666 0.668 0.670 o s )
@ ( 0.400 ) @ < 0.398 > @ ( 0.396 ) @ < 0.394 ) @ Cac cau khac deu sal.

Iy = 6r2 = 2y 00 [0.2,1.0]7, sai s6 Az(? clia vecto z(?) tinh
3r1 + ldxo = 4

theo phuong phap Gauss-Seidel, st dung cong thic tién nghiém va chudn vo cung la:
@ 0.1568 ® 0.1570 © 0.1572 @ 0.1574 ® Céc cau khdc déu sai.

16.2191 — 21‘2 = 3
—2x1 4+ 17z = 3
(™ — (=]} < 0.0050.

@ 2 ® 3 © 4 @ 5 © Cdc cau khédc déu sai.

Cho hé phuong trinh {

Cho hé phuong trinh { . Véi 2 =[0.3,0.5]7, sit dung phuong phip Gauss-

1521 + Taxo = 3

51 £(0) — T (3) 45
C5r 4 16w e Véi x [1.0,0.3]", vecto z'®) tinh theo phuong

Cho hé phuong trinh {
phap Gauss-Seidel la:

0.072 0.074 0.076 0.078 A o )
€ ( 0.273 ) ® < 0.271 ) © ( 0.269 > @ < 0.967 ) © Cac cau khac deu sai.

CHU NHIEM BO MON



Truong Pai Hoc Bach Khoa TP. HCM

B mén Todn tGng dung PE SO: 2664

KIEM TRA GIUA KY
MON PHUONG PHAP TINH
THOI LUONG: 40 PHUT - NGAY ... .ccf.........

(Sinh vién dugc st dung tai liéu va may tinh)

10.

. Biét A c6 gia tri gdn ding 1a a = 1.1822 v6i sai s6 tuong d6i 1a J, = 0.18%. Ta lam tron a thanh

a* = 1.18. Sai s6 tuyét doi cua a* la:

@ 0.0041 ® 0.0042 © 0.0043 @ 0.0044 © Céc cau khac déu sai.

. Cho a = 6.6371 véi sai s6 tuong d6i 1a §, = 0.77%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + 2y + y3. Biét 2 = 4.6724+0.0011 va y = 0.9111 4 0.0010. Sai s6 tuyét doi ciaa f
la:
@ 0.0800 ® 0.0801 © 0.0802 @ 0.0803 © Céc cau khac déu sai.

. Phuong trinh f(z) = 323+ 72— 28 = 0 trén khodng cdch li nghiém [1, 2] c6 nghiém gan ding z* = 1.75.

Sai s6 nhé nhat theo cong thic ddnh gid sai s6 tong qudt cta z* 1a:
@ 0.0205  ® 0.0206  © 0.0207 @ 0.0208 (@ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 223 — 62% + 112 — 23 = 0 trong khodng cdch li nghiém [2,3]. Theo phuong

phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 25681  ® 25781 © 25881 @ 2.5981 @ Céc cau khéc déu sai.

. Cho phuong trinh = = /3z + 6 thoa diéu kién lap don trén [2,3]. St dung phuong phap lip don,

chon zy = 2.4, tinh s6 1an 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@ 13 ® 14 © 15 @ 16 @© Cac cau khac déu sai.

. Cho phuong trinh z = /4z + 6 thod diéu kién lip don trén [2,3]. N&u chon z( = 2.5 thi nghiém gan

ding z, theo phuong phdp ldp don la:
@ 2.5240 ® 2.5241 © 2.5242 @ 2.5243 ® Céc cau khdc déu sai.

. Cho phuong trinh z = /4x + 6 thod diéu kién lip don trén [2,3]. N&u chon zq = 2.5 thi sai s6 tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0014  ® 0.0015  © 0.0016 @ 0.0017 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 423 — 1622+ 142 — 3 = 0. V6i 29 = 2.9 nghiém gin ding x; tinh theo phuong

phap Newton la:
@ 2.8729 ® 2.8730 © 2.8731 @ 2.8732 ® Céc cau khdc déu sai.

Cho phuong trinh f(z) = 323 + 622 + 132 + 13 = 0 trong khodng cédch ly nghiém [-1.3,-1.2]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0002  ® 0.0003  © 0.0004 @ 0.0005 @ Céc cau khac déu sai.



11.

12.

13.

14.

15.

16.

17.
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20.

9 7 4
Cho A= | 8 1 4 |.Phan tich A= LU theo phuong phap Doolittle, téng cac phan ti
8 8 6
tr(U) = Uy1 + Uss + Uss cia ma tran U la:
@ 43735  ® 53735  © 63735 @ 7.3735  (® Céc cau khéac déu sai.
3 2 =2
Cho A = 2 4 —4 |. Phan tich A = BB” theo phuong phap Choleski, phan ti Bs, cia ma
-2 —4 7
tran B la:
@ 16330 (B 16328 (© —1.6326 @ —1.6324 @ Céc cau khac déu sai.
13 8 —14
Cho A = 8 «a —9 |.Véidiéu kién nao clia a, ma tran A d6i xiing va xdc dinh duong
—4 -9 2
@ a>60498 B a>60499 © a>60500 @ a>60.501 @ Céc cau khac déu sai.
—6 7 5
ChoA=[ -9 —8 -9 |.S6 diéu kién tinh theo chudn vo cing cla ma tran A la:
4 3 7
@ 12.5680 (B 125780  © 12.5880 @ 12.5980 @ Céc cAu khéc déu sai.
Cho hé phuong trinh { 1071~ 9% = 2y 0 _[0.2,0.9)7, sai s6 Az® ciia vects 2 tinh
=31 + 17z9 = 2

theo phuong phdp Jacobi, sit dung cong thiic hau nghiém va chuin vé cung la:
@ 0.1058 ® 0.1060 © 0.1062 @ 0.1064 ® Céc cau khdc déu sai.

15{51 + 5£L‘2 3 cr (0) _ T 5 P .
C6r, 4 1209 = 4° Vi 2\ = [0.2,1.0]", st dung phuong phéap Jacobi,

tinh chi s6 n nhé nhat @é ||z — z(D||, < 0.0200.
@ 5 ® 6 © 7 @ 8 © Cac cau khac déu sai.

Cho hé phuong trinh {

Wz A4 5 3 Vi 20 — [0.5,0.2]T, vecto 2 tinh theo phuong

Cho hé phuong trmh{ 52, + 20129 = 2

phap Jacobi la:

0.273 0.275 0.277 0.279 R N )
@ ( 0.024 ) @ < 0.022 > @ ( 0.020 ) @ < 0.018 ) @ Cac cau khac deu sal.
201 + 8xo = 2

theo phuong phap Gauss-Seidel, st dung cong thic tién nghiém va chudn vo cung la:
@ 0.0074 ® 0.0076 © 0.0078 @ 0.0080 ® Céc cau khdc déu sai.

Cho hé phuong trinh { . V6i 20 =10.2,0.4]T, sai s6 Az(? cta vecto z(?) tinh

1221 + 6rs = 4
51 + l1llxg = 2
Seidel, tinh chi s6 n nhé nhat dé ||z — z(»~D||; < 0.0500.

@ 2 ® 3 © 4 @ 5 @© Cac cau khac déu sai.

Cho hé phuong trinh { . V6i 29 = [0.7,0.9]7, st dung phuong phap Gauss-

192¢ + 629 = 3

5i £(0) = T () ti
Az, 4 150 = 5 ° Véi x [0.3,0.8]", vecto z'®) tinh theo phuong

Cho hé phuong trinh {
phap Gauss-Seidel la:

0.048 0.050 0.052 0.054 S
@ ( 0.346 ) @ < 0.344 ) @ ( 0.342 > @ < 0.340 ) @ Cac cau khac deu sal.

CHU NHIEM BO MON
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10.

. Biét A c6 gia tri gin ding 1a a = 4.6675 v6i sai s6 tuong d6i 1a J, = 0.67%. Ta lam tron a thanh

a* = 4.67. Sai s6 tuyét doi cua a* la:

@ 0.0337 ® 0.0338 © 0.0339 @ 0.0340 @® Céc cau khéac déu sai.

. Cho a = 1.6542 véi sai s6 tuong d6i 1a §, = 0.65%. S6 chit s6 ddng tin trong cach viét thap phan cia
ala:
@ 1 ® 2 © 3 @ 4 @© Cac cau khédc déu sai.

. Cho biéu thic f = 23 + zy + 3. Biét x = 0.3603 £ 0.0041 va y = 3.3347 + 0.0093. Sai s6 tuyét doi ctia f
la:
@ 0.3286 ® 0.3287 © 0.3288 @ 0.3289 ® Céc cau khéac déu sai.

. Phuong trinh f(z) = 52 + 10z — 24 = 0 trén khodng cdch li nghiém [1,2] c6 nghiém gan ding

x* = 1.31. Sai s6 nhé nh4t theo cong thic ddnh gia sai s6 téng quat cha z* la:
@ 00134  ® 00135  © 00136 @ 0.0137 @ Céc cau khéc déu sai.

Cho phuong trinh f(z) = 323 — 1522 + 152 — 26 = 0 trong khodng cach 1li nghiém [4,5]. Theo phuong
phép chia d6i, nghiém gin ding x5 ciia phuong trinh la:
@ 42969  ® 43069  © 43169 @ 4.3269 (@ Céc cau khac ddu sai.

. Cho phuong trinh z = /42 + 10 thod diéu kién lap don trén [2,3]. St dung phuong phép ldp don,

chon zy = 2.8, tinh s6 1an 14p nhd nhat dé dugc nghiém véi sai s6 nhé hon 10719,
@ 11 ® 12 © 13 @ 14 @© Cac cau khac déu sai.

. Cho phuong trinh = = /3z + 15 thod diéu kién lip don trén [2,3]. N&u chon 29 = 2.9 thi nghiém

gan ding z» theo phuong phép lip don la:
@ 2.868%8 (B 28689  (© 2.8690 @ 2.8691 (@ Céc cAu khac déu sai.

. Cho phuong trinh z = /3z + 15 thoa diéu kién 14p don trén [2,3]. N&u chon zq = 2.9 thi sai s8 tuyét

doi nhé nh4t ctia nghiém gin ding x» theo cong thic tién nghiém la:
@ 0.0005  ® 0.0006  © 0.0007 @ 0.0008 @ Céc cau khéc déu sai.

. Cho phuong trinh f(z) = 52% — 1622 + 132 — 18 = 0. V6i zg = 2.7 nghiém gin ddng r; tinh theo

phuong phap Newton la:
@ 2.7310 ® 2.7311 © 2.7312 @ 2.7313 @© Céc cau khac déu sai.

Cho phuong trinh f(z) = 223 + 1622 + 122 4+ 6 = 0 trong khodng cédch ly nghiém [-7.3,-7.2]. Trong
phuong phdp Newton, chon z; theo diéu kién Fourier, sai s4 cia nghiém gan ding z; tinh theo
cong thic sai s6 tdng quat l1a:

@ 0.0013  ® 0.0014 @ 0.0015 @ 0.0016 (@ Céc cau khac déu sai.
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8 7 8
ChoA=| 3 6 6 |.Phan tich A= LU theo phuong phap Doolittle, téng cac phan ti
1 4 2
tr(U) = Uy1 + Uss + Uss cia ma tran U la:
@ 85972  ® 9.5972  © 105972 @ 11.5972 @ Céc cau khéc déu sai.
3 2 4
ChoA=| 2 4 3 |.Phan tich A = BBT theo phuong phap Choleski, phan tif B3, clia ma tran B
4 3 9
la:
@ 0.2037  ® 02039  © 02041 @ 0.2043 (@ Céc cAu khac déu sai.
9 —6 4
Cho A=| -6 « 7 |.Véidiéu kién nao cla o, ma tran A déi xing va xdc dinh duong
4 7 5
@ a>3299 B a>33000 ©a>33.001 @ a>33.002 @ Céc cau khéc déu sai.
2 5 -2
ChoA=| 4 —4 —5 |.So diéu kién tinh theo chudn v6 cung cia ma tran A la:
4 5 —9
@ 17.8616 (B 17.8716  © 17.8816 @ 17.8916  (@® Céc cau khac déu sai.
Cho hé phuong trinh { 0¥t = 002 = 2 g 0) _102,0.2]7, sai s6 Az® cia vects 2 tinh
—2x1 + 920 = 2

theo phuong phdp Jacobi, sit dung cong thiic hau nghiém va chuin vé cung la:
@ 0.0598 ® 0.0600 © 0.0602 @ 0.0604 ® Céc cau khdc déu sai.

14z, + 6xo
4r, + ldzy =
tinh chi s6 n nhé nhat dé ||z — 21|, < 0.0100.

@ 4 ® 5 © 6 @ 7 © Cac cau khac déu sai.

Cho hé phuong trinh { Z . Vé6i 20 =[0.2,0.9]7, sit dung phuong phép Jacobi,

1221 4+ 322 = 5

51 (0 — T (3) ¢
6z, 4+ 131y _ Vé6i x [0.6,0.7]", vecto z'°) tinh theo phuong

Cho hé phuong trinh {

phap Jacobi la:
0.252 0.254 0.256 0.258 o
@ ( 0.639 ) @ < 0.637 > @ ( 0.635 ) @ < 0.633 ) @ Cac cau khac deu sal.

6z o+ dre = 2 ygy 0 = [0.6,0.6], sai s6 Az clia vecto z(?) tinh
—4xr1 4+ 1529 = 7

theo phuong phap Gauss-Seidel, st dung cong thic tién nghiém va chudn vo cung la:
@ 0.0521 ® 0.0523 © 0.0525 @ 0.0527 ® Céc cau khdc déu sai.

Cho hé phuong trinh {

10.2191 — 41‘2 = 5 ©r . (0) _ T 5 <
Az, 4 151e = 5 Véi 2% =[0.8,0.5]", st dung phuong phap Gauss

Seidel, tinh chi s6 n nhé nhat dé ||z — 2~ ||; < 0.0060.
@ 0 ® 1 © 2 @ 3 @© Cac cau khac déu sai.

Cho hé phuong trinh {

= 5wy 2 Vei 20 = [0.9,0.2]7, vecto () tinh theo phuong

Cho he phu’o’ng trinh { —3x1 + 1llas = 4

phap Gauss-Seidel la:
0.012 0.014 0.016 0.018 e A AR s
@ ( 0.372 ) ® < 0.370 ) © ( 0.368 > @ < 0.366 ) © Cdc cau khdc déu sai.

CHU NHIEM BO MON



DAP AN DE 1933:
1a,2¢c,3¢,4b,5a,6b,7a,8a,9a,10d,11a,12a,13a,14b,15a,16d,17a,18a,19a,20b

DAP AN DE 9346:
1b,2b,3c,4b,5a,6a,7b,8a,9a,10c,11b,12d,13b,14¢,15b,16¢,17¢,18b,19a,20c

DAP AN DE 1363:
1b,2b,3c,4c,5a,6¢,7a,8b,9¢,10b,11a,12a,13b,14b,15a,16b,17¢,18b,19b,20a

DAP AN DE 3482:
lc,2¢,3b,4b,5a,6b,7b,8¢,9¢,10c,11b,12¢,13b,14a,15d,16d,17b,18b,19b,20a

DAP AN DE 2664:
1d,2a,3d,4b,5b,6a,7a,8a,9¢,10c,11¢c,12a,13c,14d,15¢,16a,17b,18¢,19¢,20a

DAP AN DE 8385:
1b,2b,3d,4d,5a,6¢,7d,8b,9d,10d,11b,12¢,13b,14a,15b,16¢,17b,18a,19d,20c



