BAI TAP TOAN KY THUAT

Nganh CNTT, Dién-Dién tu

Bai 1.1. Chéo héa truc giao cdc ma tradn sau
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Bai 1.2. Phan tich gia tri ky di cdc ma tran sau
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2 Tb6i wu loi

1. Khao sat tinh 16i (I6m) cia ham s6 f : C € R — R xac dinh bdi
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a) f(x) =€, C =R.

b) f(x) = —log(x), €' = (0,00)

o) flx) =2%a>0,a <1, C=(0,00)
d) f(z) = —2%0<a<1, C=(0,00)
e) f(z) = xzlog(x), C = (0, 00).

. Khao sét tinh 16i (16m) ctia ham s6 f : R? — R xac dinh béi
a) f (1, x2) = (@1 — 312)°.
b) f (x1,x2) = (21 — 322)% + (21 — 215)°.
) f (w1, 22) = (21 — 3x2)* + (21 — 220)° + 23
. Khao sét tinh 16i (16m) cia ham s6 f : ¢ € R? — R xac dinh béi
a) f (zq1,x2) = x129, vOi C' = (0, 00) X (0, 00).
b) f(z1,22) = ;- L v6i C = (0,00) x (0,00).
)

C)f(l'l,flfz
f (1, 29) m% ,voi C = (0,00) x (0,00),0 < < 1.

,voi C' =R x (0, 00).

. Khao sat tinh 16i (16m) va tim cuc tri toan cuc, néu c6, ctia ham f : R? — R xac dinh bdi
a) f(z1,39) = 22% + 23 + 1 — 225 + 5.
b)f([L‘l,ZEQ) —l'1+ $2—%$1$2—21‘1+$2+3

. Khao sat tinh 16i (16m) va tim cuc tri toan cuc, néu c6, cia ham f : R®* — R, xac dinh
bdi f(z) = 2T Az + ¢Tx + 1, v8ix = (v1, 12, 23) € R3, va
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aA)A=1] -2 1 =2 |,¢=(1,2,-1).
1 -2 1
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b)A=|1 -1 3 |,¢=(1,0,1).
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. Xét ham 16i (loss function) ctia m6 hinh hdi quy tuyén tinh f : R® — R xac dinh béi

1
flw) = 514 =yl

biét A la ma tran cdm x n, y € R™. Chiing minh rang
(a) f1a ham 16i;

(b) flaham kha viva Vf(z) = AT (Az —y)

(c) Néu phuong phép 1ip gradient d6i véi ham 16i nay.



7. Xét ham 16i (loss function) ctia md hinh héi quy logistic f : R® — R xéac dinh béi
f(0) = —lz [2;In0 + (1 — 2;) In(1 — 9)],

n <
=1

trong d6 z; = 1 hodc z; = 0. Ching minh rang

(a) f1a ham 16i;

(b) f 1a ham kha vi va tinh V f(0)

(c) Néu phuong phap lap gradient d6i véi ham 16i nay.

Phuong phap binh phuong nhé nhat

. Trong bai bao "Residual Stresses and Adhesion of Thermal Spray Coatings"(Surface
Engineering, 2005: 35-40) tac gia nghién ctru mdi quan hé gitra d6 day z( mm) ctia 16p
pht NiCrAl lang dong trén nén thép khong gi va do bén lién két y tuong ting (MPa)
v0Oi dir liéu nhu sau:

Do day | 220 | 370 | 440 | 680 | 860
Doben | 24.0 | 26.3 | 252 | 17.0 | 12.2

Gia stt z vay thoa moé hinh y = [+ 12+ 222, Hay st dung phuong phép binh phuong
nho6 nhat ude lugng cac tham sb By, 51 va fs.

. Gia str rang tdm mau thir ctia mot loai hgp kim nhét dinh dugc san xuét & cac nhiét do
khéc nhau, va d¢ bén ctia moi mau vat sau dé dugc quan sat. Cac gid tri quan sat dugc
cho trong bang

z; 105]11.0115]120]25(3.0|35|40
y; |40 |41 |43 |42 (44 |42 |43 | 42

Trong d6 z; 1a nhiét d6 ciia mau thi i va y; 1a do bén tuong ung. Hay st dung phuong
phép binh phuong nhé nhat tim cac tham s chua biét néu z va y thda

a)y = fo+ fix

b) y = fo + iz + Pz’

. Gi4 st rang méi ngudi trong s6 10 bénh nhan duoc diéu tri véi cing mot lugng cta
hai loai thudc khac nhau c6 thé &nh hudng dén huyét 4p. Cu thé, mébi bénh nhan dau
tién dugce diéu tri bang loai thubc tiéu chuan A, va sy thay déi huyét ap z; ctia ho dugce
do. Sau khi tdc dung ctia thudc hét tdc dung, bénh nhan dugc diéu tri béng mot lugng
thudc B mdi tuong duong, va sy thay déi huyét dp y ctia ho duge do lai. Nhitng thay
déi vé huyét ap nay sé dugc goi la phan ing ctia ngudi bénh vdi ting loai thude. Hon
ntta ta cting do nhip tim z, cia cac bénh nhan. Ta c6 bang dir liéu nhu sau:



119108 |11]01-01]44
x9 | 66 | 62 | 64 | 61 | 63 | 70
y [07]-10]-02|-12-01]|34

Gia st z1, z2 va y thoa moé hinh y = 5y + f1z1 + faz2. Hay st dung phuong phap binh
phuong nho nhat udc luong cac tham sO By, f1 va fa.

4. V6i dix liéu nhan duoc cho (x1, 22, y),

T T2 Y
204|355 | 3.11
2.04 | 6.07 | 3.26
3.06 | 3.55 | 3.89
3.06 | 6.97 | 10.25
408 | 3.55 | 3.11
408 | 6.16 | 13.48
206 | 3.62 | 3.94
206 | 6.16 | 3.53

dung phuong phap binh phuong nhé nhat wée lugng cac tham sb 3, trong mo hinh
a)y = Po + fiz1 + Barz + B31122.
b) y = fo + b1 + Bawa + Bsa] + faxs + Bsr17s.

Phuong phap hop ly cuc dai
1. Cho X la bién ngau nhién c6 phan phdi chuén vdéi trung binh i chua biét va phuong

sai 02 da biét. Tir bo dit liéu nhan duge ctia X, x1, 2y, - - - , 7,,, wdc lugng tham sb p béng
phuong phap MLE.

2. Cho X la bién ngdu nhién c6 phan phéi Weibull nhu sau

a pa—lo—(z/B)* > )
. — ﬂa Y iy
fla; . B) { N i
Tir bo dit liéu nhan duge ctia X, 1,29, - -+ , ¥, udc lugng tham sb «, 3 béng phuong

phap MLE va nhan xét dang an ctia nghiém.

3. Cho X la bién ngdu nhién c6 phan phdi mt véi tham s6 A chua biét. Tir bo di liéu nhan
dugc ctia X, 7y, 9, -+ , T, w6 lwgng tham sb A bang phuong phap MLE.

4. DY bén cat ciia mbi mbi han trong s6 mudi mdi han thir nghiém dugc quan trac va thu
dugc dit liéu sau (psi): 392; 376; 401; 367; 389; 362; 409; 415; 358; 375. Gid st do bén co
phan phéi chudn. Hay xay dung udc lugng MLE cho trung binh va phuong sai cho do
bén méi han.



10.

. Goi X la ty 1é thdi gian mot sinh vién duge chon ngau nhién phan b dé 1am bai kiém

tra nang khiéu nhat dinh. Gia st X ¢6 ham mat d¢ xac suat nhu sau

f(x;9)—{ 0. v ¢ [01]

vOi 0 > —1. MOt mau 10sinh vién dugc khéo sat vdi thoi gian nhu sau: z; = 0.92; 25 =
0.79: 25 = 0.90;2, = 0.65; 75 = 0.86;26 = 0.4T:27 = 0.73;28 = 0.97T: 29 = 0.94; va
T10 = 0.77.

St dung dit liéu trén uéc lugng tham sb 0 bang phuong phap MLE.

. Gia str X la mot bién ngau nhién ¢6 ham méat do

)\e_A(l’_e), x>0
f(x7)‘76)—{ 0’ .T}<(9

Vi mot mau 10 gia tri quan sét sau: 3.11,0.64,2.55,2.20, 5.44, 3.42,10.39, 8.93,17.82 va
1.30, hay udc lugng hai tham sO \, 0 bf“ang phuong phap MLE.

. Gia st X la bién ngiu nhién c6 ham mat do

11 +0z), ze[-1,1]
— 2 ) )
f@‘{ 0. xg[-1
Hay udc lugng tham sb 0 bang phuong phap MLE tir cac di liéu ctia X nhan dugce
L1, L1y 5 T

. Gid str X 1a bién ngau nhién ¢6 ham mat do f(z) = 55z’ /% 6,2 > 0. Hay udc luong

tham sb 6 bang phuong phap MLE tir cac dit liéu cia X nhan dugc x1, 21, - -+, 7.

. Gia stt X 1a bién ngau nhién c6 ham mat do f(z) = 62°~1, 0 > 0,0 < < 1. Hay udc

lugng tham s6 6 bang phuong phap MLE tir cac dit liéu ctia X nhan duge 21, 71, - - -, 2.

Gia st X 1a bién ngau nhién c6 ham mat do f(z) = %az¥, 6 > 0,0 <z < 1. Hay udc

lugng tham s6 6 bang phuong phap MLE tir cac dit liéu ctia X nhan dugc 21, x4, - - -, 2.



