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↑ HEAPHA ANTE5PA

Mainfrage

gap harpaya pege man je instan oojelar as m

pegola e n Korote . Morange Otarabar benukam croburn

wintuge (A ,
B

,
C

,
... )

,
a enemental rampreye hamm suntuntua

crobuna co glar unjekue (hij , bij , - Sij, ... ) . Numero n

A = (aij)mxn

Theystige ,
enemention Mariage A by opojele Gij, igo je

I pey ,
a j Korota y Kojoj ce opoj aijaroer.

Numero :

-

A = a a A n name A = a
: : ·( I ( IAm1 Ame---amn Am1

Apamep A=) je manage page
2x3

, mig·

A = (aij)exs m Ann = 2
,

01z = 2
,
91 = 3

,
am = 0

,
922 = -5

,
G23 = 1

gap houpuge pega uxn je kbagparate mainpage.

Anemep A = (3) Hiyabagporetto
B = (3) u2 = (00 % juybayfarette
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Quepayuge ca maniyani

① Mhoebe waruge Carapor (canap = opoj)

A = (aij) mxn-mauga, e-R-camp
Kog monutosuaw many

A carapan - going Holy

money e . A pege mxn :

to A (2 · aij) mxn

Cai .
cleare ed

. y
A in mutatio con e)

Mrecep A =/3 ) , = 7

2A = =A =(2))

② Comparte nausage
catrpamo como manage unctatpegr man a i

rueh to what u sa pesyliai yourjeno Holyranprgy
pegr Mxn :

* + B = (aij)mxn + (lij)mxnE(Gij + bij)mxn

Accep A = (3) ,
B =) ,

c = (3)
A +B = (2) +(4)= 3=)
B + C = Her cruci jep B u C Hey acros peye
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0 = Colman = (0-Hyunaufge pen a

#n =-j rispyaI
# = (i)

,
13 =/00) ,

24 = 1000000.
In je year abagpoutte !

Rotate : Have
C A

,
B

,
C manage page myn . Stage

(1) A +B = B +A (Koryusanletos)
(2) (A + B) + C = A + (B + c) (acoynjautulestacia)
(3) A + 0 = 0 +A = A

(4) to je REN , orge R . A=...
Grad Hear Cy

A
,
B rouge page mxn n 9

,
StR

. Hage
() 0 . A = 0

,
1 . A =A

(2) (a+b) A = aA + bA

(3) (9b) A = a(bA)

(4) a (A + B) = aA + aB

&es (1) 0 · A = 0 . (aij)mxn = (0 .Gij) man
= (0)mxn = 0

A A
opij Hyu Hya manuya

1 A = 1 . (Gij)mxn = (1 · Gij) mxn
= (Gij) man

: A

- 3-



(2) (a +b) A = (a+b) (aij)mxn = ((a+b)aij) mxn
= (a - Sij +8-aij) man

=

= (a . aij) man + (6 · hij)mxn = aA + SA

13) (ab)A = (ab)(aij) mxn
= ((ab)aij) man

= (a (aij)mxn =

= a (baij)mxn = a (bA)

() a (A+ B) = a)(aij)mxn + (bij)mxn) =a(aij +zij)mxn = (a(aij +Gj)mxn=
~ (aGij +abij) myn

= (aGij) mxn + (abij)man = aA + aB
#F

③ Motebe nauga

Here je A = (aij) mxn u B = (bij)nxp . Page je ipousboy

warpage A u B solar wrupge page mxp :

A . Bot)Cij) mxp ,

ige je Cij = Airbij + Aiz bzj + -- + Ain buj= air by

Lapae
,

Mockeno untokhim A-B camo ako je :

opoj Korothy A
= opoj Spare y B

Atwep A = (1xz B =( :(2x
A . B = (ij(2xz =(
( = 1 . 0 + 2-1 =2&1. Space y A u

1
. Konoe o

B

A = (3) B = (2)
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D = 1 . Kl + 2 . 2 = 3 & 1. Space y A m 2
.

Konoe o
B

A = (3) B = (2)

1 = 3 . 0 + 4 . 1 =&2 · Space y A u 1 .
Konoe o

B

A = (3) B = (2)

3 = 3 . (11 + 4 . 2 = 5 & 2 · Space y A m 2 .
Komoe o

B

A = (3) B = (2)

June
,

A . B = (235)

Apamep A = 12 lexs B= lex
A . B = (Into)=ex

gep to je A karypointe Manage e MEN
, orge

AAA
Gal Here by

A
,
B

,
C warpage . Sage

() (A . B) . ) = A . (B . C) (avoynjactulestacia
(2) A (B + c) = AB +AC

,
JA +B)C = AC + B) (guartatyltoual

9) z(AB) = (A) . B = A . (B)
,
+R

(4) Ako je A Klagpatta page u
, Offe A . In = In-A = A
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Grof Motepe Maupuye Huge Komasto, my Y
atwien arynigy A . B. B . A.

App A =(, 2) p : (2
* 2)

A B = (1) . (4) =( ) = (5)
#

B . A =(2) · (i)==

Sageyer

④ A = (5) B = ( % 5

Usparytaim :

(a) A + B

(0) 3 A

(b) B - A

(i)2A + 3B

payee (a) A + B = (825) +( =(5) = (8)
(5) 3A = 3(8225) =(g)
(b) B - A = B + (1) - A = (ii) + ()(825) = (5) + (8) =

S-=)
(i) 2A + 3B =2(8225) +3) =(10)+7601)=)

#
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②. A = (0x B =(*)2x4
UsporeyHavin :

(9) A2

(0) As

(b) A2 · B

Es (3A)" · B

(9) B . A

perebe (a) A = A - A = (01) · (1) = (330) =(i)

(8) As = A A = (09() . (2) = (93+89=G

(6) A2 B = (08) .7) =

9. 4 + 8 . (3)9 . 1 + 8 .09 . 1-1) + 8 . 09. -2) + 8 . 8

= (0 . n + 1 · (3) 0 . 1 + 10 0 . (1) + 1 . 0 0 . 72) + 1 -8 S -

=/129a I
(2) (3A)2 . B = (3A) . (3A) . B =B = (10081-800

(g) B . A High gefrtual to jep je B peg 2X4
,

a A pega 2x

a 42%
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③ A = (22)2x2
Ogpegniu monipugy B page 2x2 takly go je AB = E2.

perette
Here je B = (3). Apatumo 9

,
6
,

4
,
d

,
a stone

AB = Iz
, my:

(22) · (18) = (i)
Usparyajno Ephes A .B :

(22) . (9) =(a zen) =(oi)
2a on range owne jeghake , ropjy a ea gor nar orgy
&

jegt akes : 8: by =) a+ 1
,
b = 0, = - ,

d = 2
zat

Gamue
,
B =) Kpaj zagaitaker

Leinepuntative

Zeieprustatute Morfunge A je opoj Rojn gogezyjer range
A.

Otanaba ce a detA mus 1A1
. Seceprusaue ce ge

future om or kbagpointe roupage.
Allo getuveno detA sa A page 1x1

,
CX2 n 3x3

,
a

otga en sa NXM
,

31 n34 .

(1) A = (a) -

raifuge pego 1x1

det A at a
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(2)A = (9) pega 2x2

Parritumo:
detA = 19) = ad-be

(3) A =( page 3x Farina : 1
det =/ = nei +bfgtdh-gee-handa

gamemo upbe
2 Konate

Atuep (1) 1231 = 2 . 9 - 0 . 3 = e

(2)/231 = 2 . 3- e . 3 = 0

(3)(123)= = 15 + 2H2 +302 213-2-k 50-

= 5 - n +0 - 6 + 2 - 0 = -3

Cage upenasun
He one myraj

.

A = a-ge pena1
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Heko je Aij nautayes page (n-1)x(n-1) Kojig going kog
us A opecuenc i-my speninga j-iny Koroty

.

Mijdetdet(Aij) we zobe uuxp monique
A.

Zarpretattury of A parytamo no poprym :

detA = anMen-Anz Maz + als M1z---- +-1) Gen Men
B -

genepruttattus genspruatul pegr
pege nxn (n-1)x(n- 1)

Homoty one opopayme gieprntatting pages in clager He n-1,

no view permettur popryng ge goonjero genepritating
page n-2

,
wa n-3 wing gor He limiters go page 3 an 2

Prep A =10)
An=) ,

Mm = dett= = ( . 1 -7 .5 = -3

An =-) ,
Me = det= 01-0500

An==(1) ,
Max =det =-

det A = an Man-G1zM1z +Als Mis = 1 . (34) - 2 . (30) + 2 . 6 = 38
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Girl tro cy AuB Klarport rouage not peyo , orga

chet (A - B) = det A . det B

Ahunep A: 5) ,
B = (2) ,

det (A - B) = ?

1. Homet : A . B =(5) . ( : ) =It is ( = (i)

det (A . B) = 1_ ) = (-3) - (- 16) - ( -11) · (10) = 48 - 110 = - 62

2. Homest : detA = 1
.3 = 2 . 8 - (3) . 5 = 31

detB = 1_? ) = 1 . (-2) - (-1) . 0 =2

det (A .B) = detA . det B = 31 . (-2) = - 62

zagage

① Uspruytaius genepruftature

(a)1i 1 . 121551 , 11/1251 1/3 I
presse

(a) (832) = 3 . 1 - 8 . 2 = - 13
, (5)/58) =0 . 6 - 5 - 1 = - 5

4) (127 = 731 +15 + 22 - 432-15-12

(s/ -5
6

-5 = (5)01+603 +H7 - 30H - 2015 -175

- 11-



② A =(· iii) ,
retA = 2

6 -711

2533

peepe Koprimo popryny
det A = and Men-dez Mez + GizM1z + Gau Min

= 0 . M1 - (1) Miz + 1 . M13 + 2 . May

= Miz + M13 + 2 Man

Min =1315 = 33 + 12 + 5 .63-2 -15-31-3-

Mex = 13 53 = 3 - (-7)3 +4.2 + 565 - 2 - (75 -53.

Min = /31/3 = 3 - (73 + 4 - 12 +165-271-5-36

Kontauto
,
detA = Miz + M13 + 2 Myn = 64 + 78-2 . 98 = -54 E

③ A = (5) ,
B =) ,

detAB-

prese Kopenwo popry det (AB) = detA det B

detA = 10 = 20 - 1 + 38 · 7+H - 06 - 70(-62-103
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detB =/n = 12 . 8+ 235+320-53-03 . - 8 .42

Kottamto
,

det (AB) = detA . detB = 72 . (-481 = - 3456 D

Kpaj zagaitaker

Upstar rhie

gap . Montage B je netbepste rouge rampurge A gro je
A . B = B . A = In

Mtlepsy Macey of A starabaro co A

Ms geep - bugno go e rojans untbepare morige gepeture
wro zo slagparte rouge
Guat two je detA = 0

, orga He montage A?

Ages: Afeinociuabu cyponto go inocitoje A , zi.

A . A = A.A = In

# age je det (A . A-1) = det In
,

am

det[A . A-) = detA · det)A") = 0 . det(A
- ) = 0

det In = 1
,

so gorgeo 0 = 1
, remo je Hemotyte ,

ne A He moste

tontojam. D
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ko je det A 70
, otge Moctoje A "a

cage there lugeme
Kako e poughr.

gap .
Here je A

rouuya pega mxn
. Affyttobart routage

of A je rampage A*
= (bij)nxn page nxn

, ige je

bij = (1)" + 5
Mij , 11 jen,

a Mij ng mettope rouge A

Aurep A =),*
Cong pinytamo bij.

Mee = (2) = 0 . 1 - 3 . 7 =21
,
b = (1

+
Me = -21

M1z = 123) = 3 . 1 - 4 .3 = - 9
,

612 = (11142 Mez = 9

M13 = 12 30 = 3 . 7 - 4 . 0 = 21
,

by = (1)1
+3
Me = 21

Mz = 1 * 1 = 2 . 1 - =(1) = 9
,

621 = (1724 Mun = -9

Man = /* ) = 1 . 1 - 4.71) =5
,

822 = (1) Maz = 5

Mas = /) = 1 . 7 - 4 - 2 = -1
, 123 = (173

+3
May = 1

Man = 15 1 = 23 - 0 · #1) = 6
,

631 = (-113+
M31 = 6

M3z = /i'l = 1 . 3 - 3 . (1) = 6
,

632 : /113th M32 = - 6

May = 128) = 10 - 3 . 2 = - 6
,

633 = 711373 Maz = -6
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Kottwesto
,
A=(=

gap. Apatcontubate moutage roupage A je woregr rije by
Konotte yoprt space Mage A , my ako je

A=
912-- - ann

( anz anisI
to=
Sparep A = (23) ,

At = (3)
Heopeni Here je A kbagparutar nautpage u detA0. Hager

Moeroje A ve laste

A= actA (AT)
*

Gurd Manage A "je jeguatanfeste ,
ako tocije.

es : Have y B u C goe utbepse wpuge of A
, my

AB = BA = In u AC = CA = In

BA = In/ · => BAT = En · C =C => B =Ce
u

In

curs twoictaje A" , otge je det(t)
=A

- 15-



Zagage

① Ogpeguime utlepse many

(a) A = (7 5) , (B = (23)
, 17

= (2) , EsD
= (4 3 %)

peee (a) detA = 11 ) = 1 .5-7 . 3 = -16 70
,
in nonogi

A ter

prutaro in to popryu A"= #T *

Hippe ,

At =(E ) ,
(AT)

*

=(
My = 5

,
611 = 7)'"May = 5

Miz = 3
,
61 = (177th Miz =

- 3

M21 = 7
, 621 = (-1)2

+

M2y = -7

M2z= 1
, 622 = (1)2 Mrs = 1

Lakae
,

A" =
(0) detB = /2 / = 2 . 3-2 . 3 = 0

,
i He mocogi

B

(6) det = 1= 1 = 0 . 2-1 . (1) = 1 70
,

ve nocroge "n

(1= (c)*

c =(ii) , (2)
*

=(
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Mu = 2
, 81 = 2

Miz = - 1
,
bi = 1

M21 = 1
,
by=

M2z = 0
, bez= 0

Sotamo,
"

= F . (b) =( :)
() D Higebagpar range ,

in He novoje D. E

⑨ Ogpegnim utleps nampunge A
= ( & ) sa ad-exto.

prese deta = ad-b2 to ,
to Mocoje

A "u

A= (AT)
*

AT= 18 % ) .
(AT)*(

My = & bx1 = d

Mic = 6 812 =
- 6

M21 = C 821 = - C

M2z = a 62 =
- a

A"=
↑ oby popryng ren variiu u

Koperonim He nctity.
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⑤ Regpegris useps raupage

(9) A = (5) , (B = %
perette
(a) detA = /200 = 2 .0 -( + 06 . 7+ 1 .5 - 70.1-162-12750-7

A" = FFA (A
+ )

*

At =(0) ( +

)
*

= (ij(ax

Mic = 18 -2) = 0 .+2) - 51 = -6
,

bx = (1)1t Mu = - 6

Mez = 11 -2) = 0 .(2) -1 . 1 = -1
, 612 = ( 1)1

+2
Miz = 1

Mis = 1,00 = 0 .6-1 . 0 =0
,

613 =0

M21 =1 l = - 52 , 821 = 52

M2z = 12 -El = -11
,

822 = - 11

Mis = /?51 = 7 1 82z = - 7

631 = 5

M- 632 = - 2

Mas = 1851 = 0
, 633 = 0
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Gore
, A

(0) det B =/%3108 = -45 -1 = -63

B-= (BT)
+

BT = (0032) , (BT)=Gij)e

M . = 181 = 21
,

bu = 2

Miz = 1051 = 15
,

81z = -15

M13 = 1303) = - 9
,

613 = -9

M21 = 18 21
= 21

,
821 = - 21

Muz = 10= 62 = - 6

M2z = (03) = 9
,

823 = 9

M31 = 13 51 = - 21 ,
821 = - 21

M32 = 18 5 1 = 0
,

632 = 0

M33 = 18 : 1 = 0, 633 = 0

- 6B=9)=
Kpaj zagaitaker
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Cucina surpass jegaretto

Annep Flath Nagrabe 9
,
6

,
CEI

y peakyei
a He + 60e + cHeO

H : Ca = 2 =a = c =25

Y cumize 2 jetamente Ca3 Herostome
0 : 26 = C

a u e cho respasane ipero S,
te yearo pography Apaghores

6 = 1 n unaro a = c = 26 = 2
, wij

2 Hz + 02 -> 2H20

gerp . Muterpha jegnamenta a n Hetostau je jegtamta obso

91x + a20 +... + anx = b
,

an
,

92, ..., an ,
be R

,
a sh

....,
On ly Heoscie

gep .
Curren i ruteaptur jegtarute N Heirstam je

an34 + . . + G1m62n = 61

S ⑯D21611 + . . + An an = be

i
Am Sh + --- + amnon = Om

ige cy aij ,
bit R

,
9 Sc....n Cy Herostate

Koreup Yinstor terro ware Myraj m = n = 3.

geop . Give jeorvie ako je bi =62 = - - -Em =0.

gep . Peruse unvano je leake n-oppo ( , ...,
and Koji

zegobarabe be jegtaunte
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cyi prestor cutane je

R = &(x ,
· ..

,
xu) - MY dire + ---tains = bi

,
2= 1

,
2, ...,my

yes R Moske One : uprsat, jegowatt whe Jeckotarac.

Apunep (1) y obig wave whe 1 peepeT y

(2)Y obj water ste peepa (wij R=

(3) sy1Y obj never ur Jeckotauto u peela
x= a

, y = 1- a
,
aeR

gup . Harpe water je A = (i) mi
Mautye crosoftie poupryujeme je B=mi
koifuge Neostai je X = In
Given spate immemo : A . X=

Aurep Loin je maven : x+ y = 3

2x-

3y = 1

A = (2 =3)
,
B = (f)

,
X = (y)

Utina Star A - X = B ?

A- x = (2) · (j) = (3)
A X = B()(y) = (9)()
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gep .
ko je m =1 y curvey ⑪, offe geprtuato

genepuntattuy Given Ka D * detA.

Atmnep Deepentative curieme je

D = /??3) = 1 . (3) - 2 . 1 = -5

Menage so pewabape warenes

① Menager zauerte -

us jegs jegnarmte uspasumo jegty
Herotamy no Baretuno

y
ottante

Atenepx + y + z = 12

2x -

y + z = - 6

↓ uspasumo
43 3 . jeget ~ Yayum

x -

zy
-zz = 1 =) x= zy+ 3z +181 . 42 .

(2y +3z+1) +y+z = 12

2 (2y +3z+1) -

y + z = - 6 Y segnao
3y + 4z = 11 ↓ uspazio y us goyit u

3y + 7z=8 = y= yoaguro y pay

3 . Ez + 4z =11 yopegumo
- 37 = 19

Z = -19-yayuno y y ve ya

y=18
x= zy +3z +1 = 2 . 1 + 3 . 7 ,(9) +1 = E
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laten uno jegaanbetto pereste (3 , % , 7) = (55609-

② rapunto pealable cratano

Okay newing Kopicivno caro y anyragy M=Mr DFO.

A . X = B) ·Alic rese unpatte muttuan)

A
-1 AX = A+ B
-

In

In - X = A " B

X = A"B- perfette witho

Atuhep Umano wou curren
of nowipe
: + y + z = 12

2x -

y + z = - 6

m = n =3k
x -

2y
-3z = 1

- R,A-

A-1 = (AT)
*

= T - (+)
+

At=) (A)*

- 13-



Me = In"-2) = 5 611 = (-1)1
+1

. 5 = 5

Mez = 1 = 321 = -1 612 = (-1)1
+2

. (-1) = 1

Mas = In) =2 613 =2

M21 = 12 -3) = - 7 821 = 7

M22 = ( ? -3) =
- Y 622 = - 4

M2s = / ? = - 1 023 = 1

M31 = ( - (2) =3 831 = - 3

M3z = (2) = - 632 = 3

M33 =1 ) = - 3 633 = - 3

·
(5) . 12 - 5 -6 - 5-1

=> perebe mivemo je (x , J ,5) = (56,09

③ Iperepolo importan
Okay newing inkote Kopicivno caro y anyragy M=Mu DFO.

rving there ainwith of anyuajy M = M = 3.

- 24-



Lai je we : anx + by + Gz = dr

92x + b2y + (2z = dz

anx) +by +Cz= d3

A = (c) , Data

Leefruttrueno jou 3 genepentative :

Du = Iy A saretupayouty
Ry =La Mbamest 2 . Rona

Dz =/he d sameber 3. ona

# aga je persede cittemor garto ca :

= y=

Haepx + y + z = 12

2x -

y + z = - 6

x -

2y
-3z = 1

D= =3.

DoI 1 36 +1 +2+-18 = 5I I
- 25



t
=5

, y=

=> perebe mivemo je (x , J ,5) = (56,09

Athep Peruire criven : 2x + y - z = 3

2y - 4z = 6

-

3y +67 = - 9

D=1 = 24-24 = 0
,
n ropanoopeninaI reinoy sorene

2x +y z = 3

2y - 4z = 6

-

3y +67 = - 9 =) y == = 3 +27 * yayua y 1
. 42.

2x + (3+2z) - z = 3

S2 (3+2z) - 47 = 6
Seguro

2x + z = 0 =) z =20

6 = 6 - yber matto

Curren una jeckottareto toto presenta :

x = aER
,

z = -29
, y = 3 - 40 jug

R = <29
,
3-49

, - 2a)/at) -

eye perveltr
- 26-



Athep Peruire criven : 2x + y - z = 3

2y - 4z = 6

-

3y +67 = 0

D=1 = 24-24 = 0
,
n ropanoopeninaI reinoy sorene

2x +y z = 3

2y - 4z = 6

-

3y +67 = 0 = y = 27

2x+ 2z - z = 3

3
2 . 27-47 =6egu

2x + z = 3

0 = G -

Hemozyhe
=> grine cutan Her pereste

Bagazen
① Pernim witel

(a)2x +3y + z = 1 (0) -x y + z = 1

xity = 2 32 - 127 = 0

Hy + z = 3

peure(a)2x +3y + z =14
xity = 2 => = 2 - x

2x+3(2- x) +z= 1

- x + z = - 5 =) x = z +5

z =+ER-inpousbsto Cactem nina Jeerottcetto raoi

perfetta :

x = t + 5
, y = 2- (t +5) = t - 3

(x,y, z) = (t+5
,

- t- 3
,

t)
,
teR

- 27 -



(5)
- x - y + z = 1

32 - 127 = 0

Hy + z = 3

D =/ - = -not= 3o8

Ropeetuno Sparepol pobua
&

x= = 3 +4

So
=> Umaro jeguacubetto perebbe

6=2 ,y
② Y soltoron of porce att paymie craver

x+ y = 1 x+ 2y + az = 1

(a)aSe (O) x+

zy = 3 (b) x- y - z = 0

Gocty = 1 x+y + z = a

perebe (a) as +y
= 1 =) y = 1- ax

4x + ay =2)

4x+a(1- ax) = 2 yapegaro Ako je (2-a)(2+a) +0,

x((n - a2) = 2 - a -orga mostero go nofetur
be cor ive

,
a ako je

(2-a)(2+a) =0 He motteas
&

-((2 - a)(2+a) = 2 - a i unord 3
cyrage

- 28 -



n0a = 2

·(l2-a)(2+a) = 2 - a iocutaje x
. 0 . % = 0

,my 0 =0 &

=> a rotte Turne auto mu , ij. x = teR.

=> y
= 1 - ax = 1 -2t

Looum cro Terrottanto rhoto pagetter :

(x
, y) = (t

,
1-2t)

,
+=R -

20a = - 2

·(l2-a)(2+a) = 2 - a iocutage 3 . 4 . 0 =4
,my

0 : 4 eve

je Hewitte in arreu of bone crynajy Her pereste
3 are n at -2

x((e - a)(2+a) = 2 -a) : (2 - a)(2+a)

x =

1 - je+a)=a

y = 1 - ax = 1- a.
a

Gareu un jegufarbesto parebe :

(x , y) =Ita) .

(5) x+ y = 1 = x = 1 -y
x+ zy =3)
Gocty = 1

te Y spea

aro je 1-a to rotero go genee cor na
,

a ako Hige He roster

- 29 -



1 1-970
, mj at1

n -a)y = 1 -a) : (1- a)

y: = 1
,

and good wo y
=2

=> cute Here peretta
2) 1-9 = 0

, mija
=1

H -9)y = 1 - a inociage 0 -

y
= 0

, iy0
= 0 W

Lokas
, y

=2 u x= 1-

y
= -1

,
no unaro jegucutbesto

perceps
(x

, y) = ( - 1
,2)

(6) a+ zy + az =12
x- y - z = 0 =) x=

y +z

x+y + z =a

(y+ z) +

2y + az = 1

(y +z) +y + z =a) yegum
3y + (4+1)z =1

2y + 2z = a = y=
3)( - z) + (9+1)z= 1

(a - 2)z = 1 - 3

10 a = 2

(a - 2)z = 1 - 3 Montage 0 . Z = -2
, my 0 = -2

,
te

-
obon cryragy ser perfectur

20 a+2

(a - 2)z = 1 -3/ : (a-2)

ze
- 30-



y= -z =-=
x = y + z=-
zoorau zuo jegucubesto peresbe :

(0y ,
z)=

③. Openi Hurstaine Koepryigues y peokzrjanua :

(a)xNH3 + 1002 - yNO + zH2O

(5) xHeO2 - 3HeO + yOe

(6) 220H3 + n02 - y CO2 + zH20

percase (9) N : x = y

H : 3x = et

0 : 20 =

y + z

Lake wher water :

x -

y
= 0 =) x =

y
3x - 2z = 0 &

y + z = 20

3y - 27 =0

y + z = 20 =) y
: 20 - z

3(20 - z) - 2z = 0

- 52 = - 60

z = 14

y = 20 - z = 8
,

6) =

y
= z

Hottcuto : 8 NH3 + 1002 -> &NO + 12 HeO

- 31-



(5) xHeO2 - 3HeO + yOe

H : 2x = 6 => x=3

0 : 2x = 3 + 2y =) 2y = 3 =) y
= 3 - As yea Opeg

=> Heard perfettul

(6) 220H3 + n02 - y CO2 + zH20

C : 36 =

y

H : 76 = 2z =) z = 38

0 : 2x = 2y + z =) x=

2- 36
+38

= 55

Kontaunto : 2 C10H3 + 5502 -> 36 CO2 + 38 H20

⑪ Permin water x + y + z = 6

2x- y + z = 3

x + 2y - z = 2

(a) retrogor sarete ;
(o) rantor remogor ;
(6) Kporepolur uparture.

pewent (a) x + y + z = 6 = z = 6 - x - y
2x- y + z =3)
x + 2y - z = 2

2x -

y + (6 - xy) = 3

x + 2y - (6 -x- y) =23egra
x - 2y = 3 = x = 2 y - 3

2x + 3y =z-

2(zy - 3) +3y = z

7y = 14 =) y =2

- 32 -



x= 2y
-3 = 2 . 2 - 3 = 1

z = 6 -x-

y = 6- 1 - 2 =3

Carter una jegutatbesto pewebe :

(x
,y, z) = (1 ,

2
, 3)

(0) A =() ,
B = () ,

x = (
#pasture

A1

deta= = 1 + 1 + n + 1 - 2 + 2 - 770

At ) , (AT* &
ex =Min = (i ) = - 1 82s = - M23 =

- (2) = - (- 1) =

bx = - Mez = -(2) = - 13) =3 821 : M31 = 121 = 5

813 = Mis = /Pill = 2 832 = - Maz= i) = - (1) = 1

621 = - Mr=_ ) = - (3) =3 633 : Mas = (h) = - 3

822 : M2z = In) = -2

(AT)*_- 21

- 33-



X = =
=

B=:(i)
=> (x

, y ,z) = (1 ,
2

,3)

(3) D = detA=I
Dx =() = b + 2 +6 + 2 - 1-

by== 3 + + - 3 - 2 + 12 = 1

Da= 3) = 2++ 2n +6-6-n

e= = 1
, y: 2,

Kpaj zagaitaker

- 34-



AHANUTUYKA TEOMETPUJA

Bekiopu

geep . Bekop y IR" je opejetiucone gyst .
Cleare bekop ofpetem

je clojue ipsbyercrefor a unretsmirector (gystor)
Bekipe vitarabarw co , , , . - - nu iwty iorente u

paype incre,p .

AB
,

ID
,

... Wuetzie bektope i

vstarabaro r 1
.

Har bektpd c jeghako ano y

taparents ,
navot arepo e gystutte.

a=

Apurep G G 11 : /81 = /i)

I & F
-9 +

J &

gap . Hyra bekeop je bekwop ipousbobtor pabeza en creps u

untrustsvitenta 0. Ataraba ce co.

Quepayuje co bekiropuro

①caspase bekuropa
Beopen catparo tako quo importampon

-

behip my .

C Monetar of tupajof nokriagy.
Hage je zorp +E jegtak bekwopyKoji Caja Morta
of a ipej of i~

7

a
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trepambsto , impetarparrot Musko go ce woreyr of a u

vokanajy u orge je + 8 gujatosaur spaces ama Kofis

ofpityjy en n roje uu natu Monetar 100n

-
-

a

② Ogysuratebekipe
Bekop-o now with upobay n unfuettinent

,
ame Lynponat

crep of E ,
in -grprtuew 100 + (8) .

1

5
a

7

9
3

-5
V

③thoklebe beiopa corapor(opojeu) REIR
Bekitop R. je bekitop Kojn nav rai upobay Now i,

utizement
my je k ne ul wat shep kaw is

ano je ko,
a cyrpotat who je b0.

&

Hip. 9 2
_
n -

L

Gual sa imponsbaste beiope, batte

4) + 5 = 5+ /KoryuanmbHori)
(2)( + 5) + T = a + (8 +5) (acoujanultot)

- 36-



Gual Hera my, beketopu u
S

,u + /R
. Sage

(1) 1 . a = a

() - a = (-1).

(3) 0. = 5

(4) J · (M .@ ) = (xM)-

5) (1 +u) -a = ja +u
(b)j(a +e) = ja +75

Apuscep (1) E O hi Get
a Kako je+8,

9

-

t
It 104

,
50

If
+ 81 wovery He0 je

Trapan

(2) -

j, - Alge jer
=-

,
w je

& , +v = m - V = =,
1880

in CO2 Hijerapes

Paswate bekinpr

Opiorotrector ipojerzie bepitope He bekiop a je beiop
proj :

-
- gobegero n y ma Morenad

- ciycinow Hopmany us Kpoja ofHe a

-

roghtostije sopmaxe je Kpaj becipe
poj, a morewar je with No

morewar ofout

- 37 -



Curl Here y ,
I berioper e Y yeao usuety aut

Hager je universiteit of projec jeghor 181 - cosY.

kos : Paraparo infoyiao ABC
.

- No getugijn Kouttyne je· cost==A

je /proja1 = 1816054. T

Gr Here by & T bekintos en JER
. Hage

11) proje ( +5) = pay, + proj
-

(2) proja (58) = 1 proja 6.

gap . Herey,
u jeguru bekopl ste a

, y og
our : Tey ano Ostaruaw rauke

e A (1 .
0

,0)
,
B10

,
1

,% ,
(10,

0
,
1)

,
010,0

,
%

,
S

orga I :A
,- ,

t:
L

Q

Here jeM(a ,y ,
z) inporsbosto Take yR.

Bekiop OM passostemo Ha Kortoteture Ho Gegety Houst :

= /projOM1 · + /projeF1 . 5 + /Projec .E

Maoriaba e ge je

/proj gorgJay kogsa
I proj = z

&
- 38-



mij. O = x + y j +zk nuvo apote inero :

M = (01
, y ,
2)

.

-

zakue
,

Ho obaj Narut ingettrinryjero beitop OM ca

Mankom M /roja je paj not bekiope).

Otepaye ca bekirope :

· casupate (a
,
6

, 2) + (d ,
2

,7) = (a+d
,
b + e

,
c +f)

· agysunabe (a ,
6

, 2) - (d
,
2

,7) = (a-d
,
b - e

,
c -f)

· unottebe cerapom R(a
,
6

,
2) = (RG

,
RO

,
RC)

final tho je 8 = (a
, y , z) , orga je 181=C+ y + z2

Atuscep 30 = (1 ,
2

, 3)
,

8 = ( -2
,
- 1

,
7) usparyhanty :

a+,- ,
C

,
2-35

,
12-351

a + 8 = (1 ,
2

,3) + 1 - 2
,

- 1
, 7) = (1 - 2

,
2- 1

,
3 +7) = (- 1

, 1 , 10)

a - E = (1 ,
2

,3) - 1 - 2
.

- 1
, 7) = (1 - (2)

,
2 - 1 - 11

/ 3-7) = (3
,
3
, -4)

2 = 2(1 ,
2

,3) = (2
,
4

, 6)

25 - 35 = 2(1 ,
2

, 3) - 3)- 2
,
- 1

, 7) = (2,
4

, 6) - 1 - 6
.

- 3
, 21) = 18

,
7

,

- 15)

129 - 381 = 15624724(15)2 = 558 = 1352

AtwepDypeguet petojabe Manake A4) u B10
,62

M Parijane je IABI , a co cruse bugumo go
A
jeB=B- = (0,

6
, 2) - (-1

,
3
,3) = (1

,
3

,
-2)

,

·
B

· y in je IAB1= V+32+ 7212 = Nh

L

Q
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Carpen , beuropean r recobrith pousboy

geep. Here by Hexyue bekinoper un 4 for usuety House .

Granath iprebogM je
&. 11 · 181. Los Y

(pesyntax je opoj , rig: corp).

Atwep 2 = (1 ,
0

,0) , 3 = 10
,
1

,01 ,
R = 10

,
0
,1)

,

181 = 181 = 181 = 1

Old impo bekinoper my
Ho Oy a z-ver ita by jiwu urety

Har 900
T ·j = 181 · 181 · 10s900 = 1 - 1 . 0 = 0

j . E = 1 - 1 . 0 = 0

R . i = 1 - 1 - 0 =0

9. = 121 · 171 · 2000 = 1 - 1 . 1 = 1

j . g = 1 - 1 . 1 = 1

. E = 1 - 1 - 1 = 1

Cual Head C,
5, ipousbobtu bakicope . Mage

G)a . E = 8. (Korynanubitoir
(2) (2) · 8 = : (5) = x( : )

(3) (a +8)= @ . 5 + 5 . 5 /guanymulous
Gual two je = (0 ,y ,2) en E = (S .

t
, u) , orge

& . E = xs + yt+ zu

gas : zairer I Morhy i, jut :

a =x +yj + zk

E = Si + +j + uk

- 40-



aE = (x5 +yj + zk) -(i + + j + uk) =

= xs(o 2) + x(t (j) + x(k) +

- un

1
O E

↓ys) + yt(j , j) + ye)
~

⑧ 1 8

+ zs(2) + zt) +zu
O E

= xs + yt + zu.

Cal Kocryz your I usefy beiope n je

logy=
goes : gupeknit us gerehzaje a :T

.
T

Aprrep Urepete cy Koopgefame automo Hr0 y
H20 :

0 = (0,0,0) ,
H1 = (0. 958

,
0

,
0)

,
He = ( - 0. 233

,
0 . 927

,0) .

Oypegr you usurety autora H.

⑨ oth Otarumo = O , = T2

. 8 = (0 .
958

,
0

,0) : 7- 0. 239
,
0

.927
,
0) =

H = 0. 958 - /- 0
. 239) + 0 . 0 . 927+0 . 0 = -0 . 229

lat =+5582 +02+02 = 0
. 958

181 =#139)2 + 0. 927" +02 = 0
. 957

cosY= :957 = - 0
. 2498

4 = arcos (-0 . 2498) = 104 . 50
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geop . Bekinopun inporsborg beiope, y ostage
x je bekinop I oypetet c :

1. requestrict of I jegtak je robprynth tapenemo-
True roji u t oypetyjy

2
. upabay je popravent the pabax kojy art

agpetjy (wij . T je Hopmoran uHou HoE)

3
. Grep je ogpetestipaburou gete make

I
ogpetubate cruepa :

- ipainaur geroofKo,
↳ ranary Tokasyje carp of I

tho je Y you very an , orge

|x) = 11 . 181 · Sing

Arecep 30 , J ,

t stamo go by rtuentsmiento
In

notycoso opiotofanity .
Hanrobe Sekirope inporsboge

T
M y waters :

Xi5E
↳ 28 -j
L

j - 8

558

- 42-



Cal Here,8, ipousbarth beiope . Mayo
n)a xb = - (Exq)

2) ba(x5 = a x(b) = x(X)

(3)( +b) xc = ax + Ext

Gab Here je = (91
,
92

,
93) en E = (b

,
be

, 6) . Hayer
&x = 03-1

Es

Purep & = & ,
3

, 1) ,
8 = (7

,
0
,
-1)

↑x =/ = -+-2-

=
-3 +98 - 21k = - 3(1 ,

0
,0) + 9(0 ,

1
,%) - 21(0

,
0
, 1)

= (-3
, 9 ,21)

Apurep Oypequex rosperity inapevropane ABID
or incrcturus A (1,2,

01
,
B(3,

0
, -3) ,

2 (5, 2
, 6)

A

&
· D p = /Ba +B

5 = 5+A:-B =

Bo 3
= (112

,01 - (3
,
0

,
-3) = ( -2,

2
,3)

vsAXB B = 50 +% = -B :

= (5,2, 6) - (3 ,
0

, -3) = (2
,
2

, 9)
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AXBE
-E = 1 +----I

= 12 +245 - 3 = (12 , 24
, -8)

P = /AxBil =Ne+ 242 + 7812 = 28

gap . Memobuty ipourbag bekerope, ~I je

[,,&)(x) .

Ciure two je a = (9 .,
92

, 93) , 8 = (6
,
62

,6s) ,
C = (S

,
22

,
31 ,

orga
(2) =/C I 22 (3

· Mepanenuricy agpetent

Mad beciopure,
En

betobr samperetta je yapabo
V = [ ,, 5)

- 44-



Sagage

① z0 beurope a = (1 ,
2

,3) ,
8 = (0 ,

-3
,
0

,
2 = (1

,
-1

,
- 1)

agpeguic : 39, + 8
,
25-2

,
1-1

,
145

pare 39 = 3 . (1 ,
2

, 3) = (3 ,
6

,
9)

a +E = (1 ,
2

,
3) + 10

,
- 3

, 0) = (11 - 1
, 3)

28 - E = 2(0
,
- 3

, 0) - (1
,
- 1

,
- 1) = (- 1 ,

- 5
, 1)

- E = (1 ,
2

,
3) - 10. -3

, 8) = ( , 5, 3)

15 - -1 =v=+ 52 +32 = 555

- 48 = (4) (1,1- 1) = (- 4
,

4
, 4)

Hi=+2 +2 =45

②.
zo bekiope = (1 ,

2
,3) ,

8 = (0 ,
-3

,
0

,
2 = (1

,
-1

,
- 1)

agpegui: ., 5 . 3 , . (8 + 3)
,
( .3)

perebe & . 3 = (1,
2

,
3) (0

,
-3

, 0) = 1 . 0 + 2 - (3) + 3 . 0 = - 6

8 · 2 = (0
,
-3

,
%) - (11 - 1

,
- 1) = 0 . 1 + (-3) .(1) + 0 . (-1) = 3

(8 +2) = (1 ,
2

, 3). (1 ,
- 4

,
-1) = 1 - 1 +2 . ( - 4) + 3 -(1)=10

(9 . 5)8 = (1 ,
2

,3) · (1,<
,1) * = (1 . 1 + 2. (1) + 3 . (1)8 =

=

-48 = -4(0
.

- 3
,8) = (0 ,

12
,0)

8 zo bekiope = (1 ,
2

,3) ,
8 = (0 ,

-3
,
0

,
2 = (1

,
-1

,
- 1)

agpeguic : 2 = <(9 ,8)
, B : 418, 2) , U = 4(@, 2)

↑
you usarety...
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perebe Reypegamo upero de canape ipoustage n

utwettsmisent :

8. . 3 = (1,
2,3) (0

,
- 3

, 0) = 1 . 0 + 2 -(3) + 3 . 0 = - 6

8 · 2 = (0
,
-3

,
%) - (11 - 1

,
- 1) = 0 . 1 + (-3) .(1) + 0 . (-1) = 3

· = (1 ,
2

, 3) · (1 ,
- 1,1) = 1 - 1 + 2 . (1) +3 . (-1) = - 4

ra) =+2+32 = M

181=312+02 = 3

151:+112 +7112
= V3

cost= -05

↓ = arcos /- 0 , 535) = 122
, 30

cos:= = 0
, 577

B = arcog(0 ,
577) = 54

,
670

cospe= -0
,
617

g arcus /- 0,
617) = 128

,
1

:

E

④ Ogpeguir ipojekyngy beepe
= (12

,
6

,
8) Ho

8 = (3 ,
4

, 0) ,
nowa Apojekyng Ho .

parebe

proje je beetop koje un rain upabay Now t,
a utwettsmiem my je 11 · cosh

, ige je < = k(, 5).
- 46-



Carep my je wit now I aro je &190 ;apoutes

of ano je 2 > 900
. Allo Paramo 2.

cost=4202"

-800
2 = arcs(0 ,760) = 39 . 83

°

1900i u proje
unify rain crep.

abayjambe, a
181=y+02 = 25 = 5= = (5 , 5 , 0)

utwetsuite Physano morothy popuyue :

Iproje = 11.cosL =V+6+826
Kostausto,

proje =/proje = 12. 10= 0

Convento puystamo proje
↑ (8, ) = k(, ) = 2

, no je

proje = / proje 10 11.c =

= 5.1268)
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⑤ sa = (1,
1

,1) ,
8 = (1.

0
,
-1)

,
3 = 1-1

,
0
, -3) oppegnant

(9) proje

(0) proj
perebe (a) 2

= k( ,8)

=
<= arroso-90

%

=> proje = 3
I "
&

(0) B = k( , 5)

cost3

B136 ,
9790°

,
in je

proje = /proje· = 151-coss

= No.
⑥ z0 bekiope = (1 ,

2
,3) ,

8 = (0 ,
-3

,
0

,
2 = (1

,
-1

,

- 1)

agpeguic:x ,
Ex

,
(x)x(5x) .

peuelbe

x =/ = -3 + g = 190

- = 3+ Please

- 48-



(x)x(5x) =/ - 99 - 272 = 727,
-90

⑦ Ogpegre inspiranty poreno,names ABCD

ca incmesua A (1 ,
1

,
1)

,
B (3 ,

5
, 3) ,

2(-2
,

2
,

4) .

dypegrm u Korpgufaie Meretta D.

pereste P = (B x B
D

aS

P &A = Bo +O = ot-oB = (1 ,
1
,
1) - (3 ,

5,8) = (- 2
,
-4,7)

A B B = B +05=5-B = (- 2
,
2

, 4) - (3 ,
5

, 3) = (5 ,
- 3

, -4)

B x B) = I=15+-zo-z-
- 5 - 3

=

- 58 +275 - 13* = (- 5
,
27

,
-14)

P = /Bx)=-R + 27" + =14) 2 = 5558 = 30
,

8

Koopgestate ineretta D
y Koopgutane of

O

Ot = OA + An= + B = (1 ,
11 1) + (- 5

,
- 3,4) = (- 4

.
- 2

.
-3) E

⑧ be bekirope a = H , / , 1)
,
8 = 10

,
3

,31 ,
3 = (2 ,

0
,
5)

usponytai [,,).

prebe
(,, ) = /15 +- =15

O
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9 20 bekiope = (1 ,
2

,3) ,
8 = (0 ,

-3
,
0 , = (1

,
-1

,

- 1)

agpeguic : (,, 3) + 15, ,] + /2 ,

9
,
87.

peerbe

(,, 3)=3 = 3+

(8,
2

, 5) = /300 - = 3 + 9 =1

(5., 8) =/3+

Konaut
,
(a,, 2) + 15,,a] + (2 ,

9
,
8) = 12+12+12 =36

⑩. Lyn Ad ingementa je se 3 jegtae genes Marke

Bu C
. to je A (1

,
0

,
1)

,
D(3

,
3

,
7)

, ofpegui

Koopgutaie marke B u C .

parfesbe-

poopgetaine of B n C
my gipado

B e O.

B=A + AB =A +D: + -( + ob) =

=A +5(5-0) = 5 + 50 = 33(101) + 5(3
,
3

,
7) =

= (j + 1 ,
0 + 1

, 5 + 5) =( , 1 , 3)
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Carmento,

-

Oc =A +A = A + =A =G + =(A + ob) =

·A + (05-05) = 50 +5 = (1 ,
0

, 1) + 5(3 ,
3

,
7) =

= (f + 2
, 0 + 2

, y + 1) = (5 ,
2

,5)

Kpaj zagaitaker

Palant

Palan M jeguacuretto je agpetzetta
gytHutton stoprare us O Ha H* Contempo viny gett per
jegetusum Sekiropor Mo = (9

,
6
,
2)

weopen a.

Haprantu anuk jegamete patem M je :

ax +by + 15 - p =0
,

Que otruk jegtaruste pabeth M je
Ax + By + 2z + D = 0

,

ige je (A
,
B

,C) = 2 . in
,

20 HeROLO m D=

(rij out otruk je kaf Mortostraw toprinte otauk ve 2).

two je My ,
1) ipousborte marke No M u = (a

,y,z)

Heft bekutop morottage , goonjeno e bekiropu otauk

jegtarute parbetu :

. no-p = 0
.
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Awarep Kypegnu Polar M vije je jegenwerte beketop

poparame goinw -EF1) e koje je the

prciojay 10 of
0.

M : E. - 10 = 0

(oy ,
7) ·(1) - 10 = 0

& x + Ey + qz - 10 =0
Hopawath stack

Anrep Jeyharuty pabith 30 +6y-27 +21 =0 souivant

y poprostor pinky.

m = (3
,

6
,
- 2)

(1 = 55 62+72 =F

Loy jegharuty genuro co-7

3x +6y - 27 +29 =01 : (7)

-x - Ey + Ez-3 = 0 -toparante otauk

Larme in =, -E , ) , p = 3

Bekuropcar otack:M-p-o , rij

(x , y ,z)· - E, ) - 3 = 0
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Palat rosano sagaie e sopranos ne autom

M(00
,% , 70) = H

.
Otaunto To = Gro

, yo ,
zo) . Taya je

jegcustar palette ganto co:

(- ) .n = 0

Jerrep Degpegni Hopainita otaur jeghtarute polecti
roja cagpatty narky M(2 ,

17
, 3) in Hopwalta je Ho

Lexiop i = (2 ,
2

, 5) .

M : ( - 50) · n = 0

(( ,y ,z) - (2 ,
17

,3)) · (2 ,
2

,5) = 0

(x7- 2
, y

- 17
,
E - 3) - (2 ,

2
,
5) =0

2(xz) +2(y - 17) +5(z - 3) = 0

2x +2y +57 - 53 = 0

(1=2 + 52 = 53 no genero on F

1.y =

-Hope

Marep Ospegnut portant M voje je inapement
portth N : Ix-3ythz-1 =0 m congpth inarky M(-1,

-2
,

3).

↑ 11 M => bekitopre Hopmond by mas rai n = (2 ,
-3

,3)

M : ( ) ·n = 0

((x ,y ,
z) - (-1

,
-2

,3))0(2 ,
- 3

,4) =0
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(x(+1
, y + 2

,
z - 3) - (2

,
- 3

,4) = 0

2) - 3y + 47 - 16 =0 - outmin stack

Aracep Cypegnum jegharuity pabets I oypetzesty
inometance A (1, 2

,
3)

,
B (4,

-1
,
-2)

,
<(4,

0
, 3) .

Haro
B

-> geje
BX

Haparou
A o

C
He ABMAC

,
in je in bekitop

M

Hoprwat of H.

# = To +B :B- = (4,
-1

,
-2) - (1, 2

,
3) = (3,3

,
- 5)

# = T += = 0- = (4,
0

, 3) - (1, 2
,
3) = (3

,
- 2

,0)

=Ex=-(20I 3 -2

Heko je To = of

M : (- ) .n =0

((x 1y ,z) - (1 ,
2

,3)) · (-10,
- 15

, 3) =0

(x -1
, y-2

,z
-3) - (- 10. - 15

, 3) = 0

-10x2 - 15y +32 + 31 = 0 - outta Frank .
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Shake
N

Mo Apate p ogpetent je jegor dojor
⑨

inauxou Mo(00
,% ,
2) u bekinpor

P To & = (S
,
m

, n) kors je naponents
>

Hake je To = 100%, 2) bekitop inco-

L Raja nauke Mo
,
a = (,z) beitop

-> troraja ipousbarte intere Me p.
Bekop MoM je tupiverant cat ,

no jer = taz

Heko te R . C where unro :

M = Mo + MM

agrine goonjeno bekiopeky jegharuity upobe :

·= + ta

carpete jegaruste goonjero Kage bekiope upegaburo
Koopfestaut :

(x , y ,
z) = (00 ,y ,

zo) + + (l , m
,
m)

,

mij . perreapere jetaretepale cy
:

x = 0 + th

e = yo + ten

z = zo + +M

Kattocka jegharut ipace je :

-P
M

(caro zo l
,
m

,
n + 0)

- 55-



Alswep Here je pupke koja uporage pos Mo (1 ,
2

,
3) u

und bekop uporlage a = (1 ,
4

,
-2) . Cypegr bekutopary,

Kartoky en taporeape jegharute upobe p.

bekiroppe : = = (1 ,
2

,
3)

,
E = (x

, %,z)

- = T +t
,
+ ERR

(84 ,y , z) = (1 ,
2

,3) ++ (1 , 4 ,
-2)

tapareiapoe :

x = 1 + t

y = 2 +4t

z = 3 - 2t

KAKQ :

= E

Afurep Ogpegas inpe otruko jeghtarutepale P
Koje uponese impos marke A(2 ,

7
,0) n B (3 ,

5
,
-1).

puumo To=A = (2 , 7,%) m=B=-A = (1
,
-2

, -1)

bekiopke: = Fo + t

(a ,y ,z)
= (217

,0) + +(1 .
- 2

,-)

iaporettapere : c = 2 + t

y = 7 - 2t

z = - t

Kotoche :=
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Aurep Cypequim jegantlypate proje je y

upeeky palth 3x-y +27 -7 =0 m Cl+ 3y - 27 +3 = 0
.

Ostamino obe polenta co Mu Pe probl

* beitipe poprare
o in = (3,%

,
2) m

Tr = (1 ,
3

,
-2)

.

Apala p je Hoprinte He i n Hotr ,

i je Het upobay

= #nxo =/+g -G+
1

=- +8j +10t = (- 4
,
8

,
10)

Apeta nor jou iporbarter marke co peMrt ,
to

parabino wever
3x-

y +2z -7 =0 =) y
= 3x + 2z - 7

+zy - 27 +3 = 0 &

=7 T
Obj crea una Geekotauto raio prepa :

x = 2 ER

z =A
y = 32+ 7

no puero uprabato L go goonjero jefty many c p.

Hap .
2 = 1

.
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x =z
, y = 3 - 1+10

- 7 = 0
,
z =7 = 2

Lakas
,
Mo(1 ,

0
,
2) =p i upalay og pje= 4

,
8

,
10),

so je
p:=

I Harva : agpeguno 2 mance A
,Bep n orga Nao y

upeimoghou ipureG

Zagager
① Laura cy mereto incupaegpe A(2 ,

1
,
0

, B(1, 3
,

5) ,

c (6,
3

,
4)

, D(0 ,
-7 , 8) . Ogpegnim jegaretty upable Roji

carpete ukny AB r pegrity ubage CD.

perebe Here je Eegrure of CD , uj.

=c + 1 . [D = ot + (b- ) =

= =op +E = &(0 ,

- 7 ,8) + &(6
,
3

, 4) = (3 ,
- 2

,
6)

Conne
,
E(3

,
-2

,
6).

Tako Sekirope ABEpuiagogy polth, best
lekop topreve je : AB x*E.

*B =B -E = (1 ,
3

,
5) - (2 ,

1
,0) = ( - 1

,
2

,5)

* = GE- = (3
,
- 2

,6) - (2
,
1
,% = (1

,
- 3

, 6)

=/E = 27 += (27 lo
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Heko je To =F = (2,
1

,0) .

M : (- ) .n =0

((x 1y ,z) - (211 ,8)) · (27 ,
11

, 0) =0

(x- 2
, y- 1

, z) · (67 ,
11

, 0) =0

3 (pt-2) + 11(y-1) = 0

27x) + 11 y - 65 =0 - vitume other. T

② Ogpegnir patast koje cagpotte marke
A (1

,
1

,01
,
B(0 ,

0
,
1)

,
22-1 ,

3,1) .

payebe u =Ax

B A=B- = (0 ,
0

, 1) - ( , 1 ,0) = (1 ,
-, )

A a # = ot-t = (-1 ,
3,1) - (1 ,

1
,0 = (2

,
2

,
-1)

/F=-2

Heko je To = Et = (1 , 1 , 01 .

M : (- ) .n =0

(( 1y ,z) - (1 ,
1

,07) · (- 1,3,3) =0

(x( , y c
, z) - (- 1,3,3) =0

- (x- 1) - 3(y -1) - 4z =0

- x -

3y -4z + 4 = 0 - actualtr
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8 Osteguim =polyo uperey Rabeth M : +y +z-1 =0

↑ : 2x-

y
- 3z + 14 =0 .

percede p : Mr T

x = (1 ,
1

, 1), p = (2
,
-2
, -3)

=x =( = 72,
↑upasay of p
Ogpeguno jegty way sta p

= MrP :

o+ y+z1 =

0
-y-37 +4 =0 =) y

= 2x -37 +14

3x -27 +13 =0 =) z=
perfebe curve : (x ,%,

z) = (2 ,
24-3 .3 +14,

Heka je Mo auxa sa L= 1 :

(1
,

2-1- 3.
+3

+14, ) = (1, - 8 , 8)

Lokae
,
to :Ot = (1

,
-0

, 8)
,
no je

p : T = Fo ++

(0x ,y ,z) = (1 ,
-8

,8) + + (- 2
, 5, -3).

- 60-



&) HKUUJE BUTE MPOMEHAUBUX

Octobe geefrettryuje e proteste

Lo
cage and e opera cro or pystynyare

jegt exponential (Hip . f(zl = >2
, f(x) = sinss

,
-.. )

,

an fytkynga roste urouty u buxe upometAmbe

Murmep (1) -fp,y) = < + ye
Hp . f(0 , 11 = 03 + 12 = 1

, f(3 ,5) = 32 + 5
2

= 34

12) &NO +O2 - [NOe

Excrepumettiano je godiged sorost opsute perynge :

T = R . [NO] ? · [02]

T je ykyuge 2porettable - better Spegitocin sabrer
~ of Komerunte NO m of Konwenge Or

housemowikes" sorive on 0 e(x,y) = Kay , ige je
ze koawwe NO

,
a
y

O2.

Muscep Horoje i yyige banxe of e importetambe , Hop

f(x ,y ,
=

,+) = xy
- z2+ -Since ·

gap. Beaute pyyrge gor uponeambe je apeenukababl
f : D-R

, ige je DER?

- 61-



gap .

Here je F : De
,
DER" e Mo(ao

,yo) -> D. Frontuate

Seghout (wree) Ayayge Flay) y Mo je GeIR avo

(F2> o)(78 >0)(EyleD)tec+-you => If( , y) - al < E
.

Tugemo :

him fxy

gap . Chykyngo F : De /R
,
De je Herpekeughta of

Moloo
,yo) D

ano jelimfoy)
= flo,To

Topzujaue usbogen
tho

y ofyyig fix , y) recequencepromentally y , ii.

ysmero y
= yo = kottaitauer

, orga je Cytkyge g(x) = f(x ,yo)

Aytkyja 1 uporettante en rostero joj agpeguim usbog.

Hip . F(y) = City · glass
=+y =1 g'(c) =2x

Heu spoj
Custo

,
rostero precipi 0:06 m goin orgthying it

y : flyl = flay) => hyl =2 y .

Of y yapalo tapzigants usboge.

gap . Tapyujarth usbog Ayyig flay) To x y marke

(0 , yo) je

(0 ,yo lim6 +h ,y
- f(00

,y)

Tapgujara usbog Ayyige fixy) in y y marke
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(0 , yo) je

f (0 , yo dlim
60

, yo +h
- f(x0,y

Aurep (1) f(D iy) = x
2

-

3xy + by -5

= 20 - by ,
f

= -3

↑areageealter ↑amemumgenealter

(2) f(x , y) = en (02- xy)

of (ex -y),any (2)
b) f(x , y) = ex - 2 coy + t

=-22.

hockeno parypau e usboge buyet page :

=

(
Kopenmo e Stoke : Fa= fif , to ming.

- 63-



Mumep ogpegui fox , fory , fo , figy sa flosyl-05+ong
- en(as+y)

An=-50 +y <f
7 = E= (f(x) = G (5x +y

- my) =20 +ji
fing= )==
fijn:(f) +y=

T (y)= (x-) =c

Apurep 30 f(x, g) = very - try agpeguit
fir (1 , 3)

m Forg (0, 4).

Allo agreguro to e fay ,
no orga yoaguno Apeghi.

f=x=f

fly = Etity If

fig = (f'y)=tiny Y)= (e) ·: . 22 =

-

Dirty I

-typ = Fing (041 = cotta = 0
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Themep 30 f(0 , y ,
z) = xy +yz - z3

egpequate che ipyageant
usboge 2

. page .

fix = y , fly :1+z
, flz =

y
- 3z2

fix : (b) = 0
, F: (fy) = 1 ,

Fi= (f) =0

flyn= (f) = 1
, Fyy: (fly) =0

, fiz : if (fz) : 1

f = (f) = 0
, fly= (fy) = 1

,
f z= (i) = 6z

Amaep 32 F(xy ,
7) : Nyz opegun Fin (1,

2
, 8)

f=
-in ():. .

I==t

zij= ) = 2xx-(
1603 yz ·

tyz

=ya. .

- 123 - 16 + 1 = 113

f (1 , 2
, 8)=8
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lokantu exciterguer oykyuga
bure iporexube

gep . Ohytinggi i iporettil f : D + R
,
DIR"nome

vokeesta rakuge (rutuhyr) y Marke (d ..., an)-D ako

varoje okomute I Turke (G-,
an) rug sa Clarke

(x
,

. . .,-ED leath

& loa , ..., xm) < flay, ..., and (f(xa , ..., xm) > fla , ... , an)) ·

Apeeep f(x ,y) = x ty2 g(x) = -x?yz
Z

Z A

& fund

. . witegy
cost

g&

>
y

& gui
u -------- rakcunyr
L y (0 ,%)

d

geep. Here je f : D-R
,
D = R ? Hakel (00

,y)5Ding
= (00

, y0) = 0 u Fy(y) =0

sole ce caynottape Monda yayage f
Graynotafute insuke by Kongregants 39 rokaute excivehyme.

Musep flopy)= .

y , fin=y , fly=a
=> 10

,01 je viaynottapte auku.

- 66-



Apeep f(x,y) = x 2 - y2 + 3x + 4y + xy

fu = 2x +3 +y , fy =Cy +4 +x

La ou sno offegrne craynottapite marke, parabino curver

2x +3 +y
= 0 =) y

=2- 3

-
8=7

=> (2 . -7) je Gayrosape Marker.

#leopend Here je f : DeR
,
DIR2u (0

,yo) + D anaynotaphe
nauco Cytkyige f e Hefe racivojeuapynjenth retarge

gyiot pego . Hage ofwn wanth akcenyu of 16 ,%) ako je

Fox blo
,yoOnALE)l,

gor I und lokanth retrye y (o ,yo ano ji
E (00

, yo)
fax (20

,yok O u An I7 (10 ,y
0)plO

the
je AO , If Here no . excep , y Do

,yol , a ano je A
=0

He stone go an je
10

, yo] nor . excuerye.

Murep F(x , y) = x
2

- y 2 + 3x + 4y + xy
fu = 2x +3 +y , fy =Cy +4 +x

I ipainoghou ipurepy o appequal go je (2 ,
-7) lay. in
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= (7) = 2
, forg = (fly) = 1

-> in = (7) = 1
, Fig = Eg(Fy)--2

=> A = 1 ,21 = - 500
, in f Herrnok

. excemym y (2,
- 7)

#experi Here je f : DeR
,
DIR3 u Ko

,yozleD anaynotaphe
nauco Cytkyige f e Hefe racivojeuapynjenth retarge

gyiot pego . Hage ofwn wanth akcenyu y 16 ,%,) ako je

IFox(
,yoz1O ALEYou are

I
Fix (10

,% , z0) Fig (0 , yo , zo) Faz (00
, yo , zol

IM B = fig(0 ,y , 20) Fyy (020 , 40 , 20) Fyz(oo ,y , 20) < 0

Fix (00 ,% , 70) fly(00 , 40 , 70) 7zz(00 , yo , z0)

gor f una rokanth
Muttye

(o
,yozo) ano je

fax(0
,/30 ,

A30 m BC 0
·

the
je AO , If Here nor . excep , y Do

,yo ,zol ,
a no je A

=0

He stone go an je 10.%, 201 Mos . excuerye.

Aurep F(x
,y ,
z) = x+y +zi + 4x - 6y + 27

f'x = 2x + y =0 =) x) =2

fy
=

zy - 6 = 0 =3 y
= 3 Y (-2

,
3

,
-1) je craynostapete tanke

fz = 2z +2 =0 = > z= - 1

- 68-



= (f) =2
, For=y =0

,
fiz: (fz) = 0

f"yo=) = 0,=y =2
& "zn= (f() =0

, fly= (fy) = 0
, fi: (fz) =2

= a = 182) = 40

=> (2,
3

, -11 je marko rokantor

=100& weeryna e or je jegstak
=(2

,
3
,

- 1) = (21 " + 32+7-112+ 4 . 121 - 6 . 3+2 .(11 =

fnu(-2 ,
3

,1) = 2 >0 = - 14

Sagayn

① Mutaith rokante exepenyme fyynge fly)
=S -x -z5y

payeme fr = 4x- 2x- 2y = 0
, fly = -ex =0

=> (0,0) je maynosape narro

Fix = 1202-2
, foly : -2

, fijn = -2

, figy :C

fix (0 , 0) = 12 . 02- 2 = -2

=Al To:: Yo,

Aytgage Heave excep . Y 10
,
%. E
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⑳ Mutante rokante exepenyme fyyage floyl
= x .Any + 2

persese th = eny +1 = 0 => luy = -1 = y = e" = E

fly : y = 0 = sto

=> (0 ,2) je Gagnon auto Marki

↓ x
= 0

, fiy : Y , fij = y , fig = - **

fig(0,)= = e
, fi (2): e , f): = 0

A = 1e) = -eno ( Huge excenym

⑥Miniat rokante exepenyme fyynge fly) = >+ Oy3- Go2y +5
.

payee fa = 3x2- by = 0 => y = &x)

#
24- Ex 6x = 0

6x4 - 6x =0/ : 6

x" - x = 0

3) (x3- 1) = 0 =) x= 0 man x = 3 = 1

y = Exo y : Es =]

=> Unmo 2
unayeotapete

nauke (0,
0) n (1 , 2) .

- 70-



fix = 6x
, fing = -6

, fijc = -6
, fiyy = 48y

Hpbo umtyjero (0, 0) :

A = 1% / = -360
,
i 100 tije excpye

Conge (1 , 2) :

A =1. ) = 10830
= (1, 2) je marke roxeneY buttmaryour i we rust . Je

fix (1 , 2) =S0 f(1, 2) =4

① Unite rokante exeperyme yyage
f(x , y) = x(y - x-

y +6x +3

pereme

I
-

3ry = - S

Vy = 2/2
y

= u = 0= 25y = 4

Lakas
,

ummo jegty maynotapiny moury 14
,

4).
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F = -2
, Fay : cry , Fig cy , fig:-re

Fig (4, 4) = fig (4, 7): :

Fy (4, 4)
:- =t

A =/ = i > O

Y => (4,4) je inaura nor .
Make .

er of je jegsto
fi (4 , 4) =2O &(4, 4) = 15. . E

⑤ Mutante rokante exepenyme yayage flopy) : Sincising .

perfense fu = cosx = 0 =) x= E +Ri
,
keY

flyz cosy
=0 => y= +1+, 1+7

=> umaro deckottato Moto Gray Marako ( + R, +C) ,
klt .

fam = -since
, fily : o -fijr , flyg-siny

fi ( + R+, +C) = - sin (E+Rπ) = - (1)
*

= (1)2+1

f( + ki, +C) = - sin (E +hi) = 71)2 + 1

A = /kektex) = (+
1+2 + 2

1 e+k EupH : A =10

1) 11 Rampio : (+0 = ( + R, +C) jenor .
Make

1)21 Hetapho : (-113 +>0 = ( + R, +C) Book Mut
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2 R +1 Hetapeto : A =-10 =) ( + R , E +C) Higs nor

excoperyou
⑥ Vivian rokante exeperyme yyaje

f(x ,y ,
z) = - 2x2- y +

z - x - zy - 67

perfelbr
fu =- hx) - 1 = 0 = x= 4

fig : - zy - 2 = 0 =) y
: -1

fi = Iz - S = 0 =) z = 3

=> (t ,

-1 ,3) je waywortapts Tankil

fi tiny Finz

II fir Fir fire):/0 = 1

fin fig fz

= B = 16 > 0 A = 10 "21 = 50
,
fin--410

, w

je (t ,

-1 ,3) woua rokanot makcuaya e at je jegstam
↑ (t ,

- 1 ,3) = - 2 . (2 (12 + 73)" - E -2 . (1) - 6 . (3) =E

⑦ Vivian rokante ekempenyme yyaje
&( ,y ,z) = x(3 + y3 - z4 + xy - 4z

pewebe
Fr = 3x2 +y

= 0

Ay = 3y + x = 0

fz = 4z" 4 =0 => z3=-1 =) z:-1
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3x2 +y
= 0 = y = - 3x]

-+ x = 0 S

33 (- 3x2)2+x=0

3. 90" +x =0

3)(2703 +1) =0 = 00 va B =-Emp . x:
- 5

Unor & cray . Marke

a= 0
, y = -3x2 =0

,
z= -1 mx - 5 , y =

-3= - 5 , z=

ing
: (0 ,

0. -1) u (-5
,
-5

,
-1) .

fnn = 60 Fy = 1 Faz : O

f"yu = 1 figg =

zy fyz = O

fir =
p fig= fiz = -12 z2

Allo unimiyjeno (0 ,
0

, -1) :

A = 101 = 1 so
,
no more My exper
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