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Ilepuaumuja 1. K wnome ckasaapa, V cryn
sexmopa. (V,K,+,:) aexkmopcru npocmop Ham K
aKo je:

1° (V,+) Abenosa rpyma.
2° Bake Je THAKOCTU:
k-(U4+wW)=k-v+4 k-,

—

(k+m) - v=k-U4+m-,



Ilepuaumuja 1. K wnome ckasaapa, V cryn
sexmopa. (V,K,+,:) aexkmopcru npocmop Ham K
aKo je:

1° (V,+) AbGemoBa rpyma.

2° Bake Je THAKOCTWU:
k-(U4+wW)=k-v+4 k-,
(k+m) - v=k-U4+m-,
k-(m-v)=(k-m)-v,



Ilepuaumuja 1. K wnome ckasaapa, V cryn
sexmopa. (V,K,+,:) aexkmopcru npocmop Ham K
aKo je:

1° (V,+) AbenoBa rpyma.

2° BaKe Je THAKOCTU:
k-(0+wW)=k-v+ k-,
(k+m)-v=k-U4+m-v,
k-(m-v)=(k-m)-v,
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Hedbununuja 2. Heka je U £ 0, U C V. Jlunean
Han U je ckyn

C(U):{alﬁl—l—agﬁg—l—...—l—anﬁn\ﬁi c U,a; EK}

3a U kaxkemo na eenepuuwe L(U).

Jlepununuja 3. JlumeapHo He3zaBuUcaH CKym B
KOoju remepuiie B.m. V je 6asza B.1m. V.



Teopema 1. Axo B.1. V mma 6a3y on n eaemeHa-
Ta OHIA CBaka Oa3a B.I. V mMa 1 eJeMeHaTa.
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Teopema 1. Axo B.1. V mma 6a3y on n eaemeHa-
Ta OHIA CBaka Oa3a B.I. V mMa 1 eJeMeHaTa.

Jlepmuaunuja 4. Hexka je V B.m1. mang K, ca 6azom
om n ejgeMmMeHara. Tama je n Jumewsuja B.I. V,

dim V.
Axo je V = {0}, onma je dimV = 0.



Teopema 2. Heka je V B.m. Han K mdimV = n ca
6azom B = {¥1,7s,...,U,}. Tanma ce Bekrop v € V
MO;K€ Ha JeIUHCTBEH HAYUH M3PA3UTU Yy OOJIUKY

—
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roe cy a; € K.



Teopema 2. Heka je V B.m. Han K mdimV = n ca
6azom B = {¥1,7s,...,U,}. Tanma ce Bekrop v € V
MO;K€ Ha JeIUHCTBEH HAYUH M3PA3UTU Yy OOJIUKY

—

v:a1-171+a2-172+...+an-17n,
roe cy a; € K.

Iebumnumuja 5. aq,a9,...,a, Cy Koopouxame
BEKTOpa U y OAHOCY Ha Oa3y B.

[Tucahemo U = (a1, as2,...,a,).



Teopema 3. Hexka je V B.m. man K, dimV =n

ca 0Gazom B ={U1,Us,...,Un}. Hera cy
Uz(al,ag,...,an)Mﬁz(bl,bg,...,bn).
Tana je

e U+ U= (a;+by,a0+bsy,...,a,+by);
o k-u=(k-ay,k-as,....k-ay).



OCOBUMHE BEKTOPA ¥ R?

Taurama  A(xa,ya,24) u B(rp,ys,2B)
—
nIpuIpy:KyjemMo BekTop v = AB:

U = (CUB — LA, YB — YA, 2B — ZA)-
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OCOBUMHE BEKTOPA ¥ R?

Taurama  A(xa,ya,24) u B(rp,ys,2B)
—
nIpuIpy:KyjemMo BekTop v = AB:

U = (CUB — LA, YB — YA, 2B — ZA)-

Hrmensumem BerTopa v = (x,y,2) je

¥ = /22 4+ y2 + 22.

Hyna—eexmop: 0= (0,0,0).
Bexkrop unrensurera 1 je jedunuunu sexmop.

JenuHnyHe BeKTOpe KOju MMajy mOpaBall U CMeP
KOOPDIUHATHUX OCA CY €, €, U €, NN %, ] U k.



Cranapru npoussod Bekropa a u b, a - b, je:

—
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Cranapru npoussod Bekropa a u b, a - b, je:

—

@-b=|al-|b|-cos<(a,b).
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Cranapru npoussod Bekropa a u b, a - b, je:

—

@-b=|al-|b|-cos<(a,b).

OnaBmoe modbujamo

S

a| = va-
Axo ¢y @ = (ag,ay,az) u b= (by,by,b,)

i b= azby + ayb, +a.b,.



Y KOJIUKO ]e€ .
a-b=0,

u a,b#0 Tama KakeMO Oa Cy TH BeKTOPU
0PMO20HAAHYU T TO O3HaUYaBaMo ca a | b.
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Bexmopcxu npouszsod nBa BekTOpa a u b je
BEKTOD C = a X b Koju uMma ocobOume

—

1) e = |a] - |b] - sin <(@, b);
2) cla ¢.L1b:



Bexmopcxu npouszsod nBa BekTOpa a u b je
BEKTOD C = a X b Koju uMma ocobOume

—

1) |d = |a| - [b] - sin (@, b);
2) cla ¢.L1b:

3) cMmep BekTOpa C je TakaB ma d, b u C umme
TpUujenap IOeCHe OPU]eHTalll]e.



Bexmopcxu npouszsod nBa BekTOpa a u b je
BEKTOD C = a X b Koju uMma ocobOume

—

1) |é =|al-|b]-sin<(d,b);
2) cla ¢.L1b:

3) cMmep BekTOpa C je TakaB ma d, b u & uume
TpUujenap IOeCHe OPU]eHTalll]e.

Axo cy d = (agz,ay,a,) b (by, by,b.) onma je
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[loBpmuua mapaJjenorpaMa HamgZ a 1 b je

P =1dxb

Sl
g
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[loBpmuua mapaJjenorpaMa HamgZ a 1 b je
P =|a x b|,
a MOBPIIMHA TPOyIJa HAI a U b je

x b].




Mewosumu npouszsod Tpu

13pa3

BEKTOpa «,

Ay Gy Qg

by b, b.|.




SampeMuHa Ipu3Me Hal d, b u ¢ je
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I'EOMETPNJCKE OCOBMHE BERTOPA
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= a 1 b KOJIUHEeapHHU.
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I'EOMETPNJCKE OCOBMHE BERTOPA
iub Cy KOJUHEAPHU = a4 X b=0.

a n b Hucy Hyna—BexkTopu u a X b =0
= a 1 b KOJIUHEeapHHU.

3a KoJuHeapHe BekTope a u b mocTtoju A # 0 Tako
na je a = Ab.
a, b u ¢ cy rommmanapau = d- (b x ¢) = 0.
a, b u ¢ aucy mymna—Berropu u a - (b x ¢) =0
= a, b 1 ¢ KOMIJIaHADHIU.



I'EOMETPNJCKE OCOBMHE BERTOPA
iub Cy KOJUHEAPHU = a4 X b=0.
a m gHI/ICy HYJ1a—BEKTODU U G X b=0
= a 1 b KOJIUHEeapHHU.
3a KoJIMHeapHe BEKTODe d U gHOCTOjI/I A # 0 Tako
na je a = Ab.
@, bu ¢ cy kommragapan = a- (b x &) = 0.
i, bu 5HI/ICY_)HYJI&-B€KTOPI/I na-(bxé)=0
= a, b 1 ¢ KOMIJIaHADHIU.

—

3a KOMILIaHapHe BeKTope a, b m ¢ moctoje
a, Buy, (o, f3,7) # (0,0,0), raxsu na je

ad + Bb+ ~é = 0.



3anam

1. 3.3. Hexka je
R® = {(a1, a2, as) | a1, as,as € R}
(a1,az2,a3) + (b1, b2,b3) = (a1 + b1, a2 + b2, az + bs3)
A (ar,a90,a3) = (A-ai1, A az, \-az).
a) Hoxkazaru na je (R%,R,+,:) B.1IL
0) lorazaTu ma BEKTOpU
& = (2,1,-3), & =(3,2,-5), &=(1,-1,1)

yyne 6a3y y R? u uzpasuru T = (6,2, —7) nomohy
BEKTOpa Te DOa3e.
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Pewewe. a) Hera je v = (a,b,c) m W = (m,n,p).

Y R? je + 3arBOpeHna jep je

v+W=(a+m,b+n,c+p) R’ v
AcomnmjaTuBHOCT cabupama BekTopa y R° ciaemnm
13 acolMrjaTuBHOCTHU omnepamnuje + y R. v
Heyrpamnuu exement je 0 = (0,0,0) € R3. v

NuBep3an enxemenT Bekropa U= (a,b,c) je
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Pewewe. a) Hera je v = (a,b,c) m W = (m,n,p).

Y R? je + 3arBOpeHna jep je

v+W=(a+m,b+n,c+p) R’ v
AcomnmjaTuBHOCT cabupama BekTopa y R° ciaemnm
13 acolMrjaTuBHOCTHU omnepamnuje + y R. v
Heyrpamnuu exement je 0 = (0,0,0) € R3. v

NuBep3an enxemenT Bekropa U= (a,b,c) je
CYIIPOTaH BeKTop —0U = (—a, —b, —c) € R7. ve
RomyTraruBHOCT cabupama BeKTOpa CcJenu u3
KOMyTaTuBHOCTU + y R. v

= (R’,+) je Abenosa rpymna.



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k-(v+w) = k- ((a,b,c)+(m,n,p))



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k - ((aaba C) T (manap))
= k-(a+m,b+n,c+p)

k- (¥ + )



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k- ((a,b,¢) + (m,n,p))
= k-(a+m,b+n,c+p)
= (k(a+m),k(b+n), k(c+p))

k- (¥ + )



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k- (U+ w) k - ((a,b,c)—l—(m,n,p))
= k-(a+m,b+n,c+p)
= (k(a+m),k(b+n),k(c+p))

= (ka+ km,kb+ kn,kc+ kp)



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k- ((a, b, c) + (m, n,p))
= k- ( —I—m b+mn,c+p)
(k(a+m), k(b+n), k(c+p))
= (ka—l—km kb—l—kn kc+ kp)
(ka, kb, kc) + (km, kn, kp)

k- (¥ + )



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

k - ((a, b, c) + (m, n,p))
= k- ( —I—m b+ n,c+ p)

= (k(a+m),k(b+n),k(c+p)
(ka—l—km kb—l—kn kc+ kp)

k- (¥ + )

(ka, kb, kc) + (km, kn, kp)
= k- T4k v



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

(k+m)-v = (k+m)-(a,b,c)



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

(k+m)-v = (k+m)-(a,b,c)
= ((k+m)a, (k+m)b, (k+ m)c)



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

(k+m)- U

(k+m) - (a,b,c)
= ((k+m)a, (k+m)b, (k+m)c)
= (ka + ma, kb + mb, kc + mc)



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

(k+m)-v (k+m) - (a,b,c)

= ((k+m)a, (k+m)b, (k+ m)c)
(ka + ma, kb + mb, kc + mc)
(

ka, kb, kc) + (ma, mb, mc)



300r muCcTpUOYTUBHOCTU omepamuja - u + y R je

(k+m)-v (k+m) - (a,b,c)

= ((k+m)a, (k+m)b, (k+ m)c)
(ka + ma, kb + mb, kc + mc)
(ka, kb, kc) + (ma, mb, mc)

= k-v+m-v. v



300r aconujaTuBHOCTH omeparnuje - y R je

k'(m'ﬁ) — k-(m-(a,b,c)):k-(ma,mb,mc)
= (kma, kmb, kmc) = (k-m) - U. v



300r aconujaTuBHOCTH omeparnuje - y R je

k-(m-v) = /'C-(m-(a,b,c))zk-(ma,mb,mc)
= (kma, kmb, kmc) = (k-m) - U. v

Konauno

1-v=1-(a,b,c)=(1-a,1-b,1-¢) = (a,b,c)

%



300r aconujaTuBHOCTH omeparnuje - y R je

k-(m-v) = /'C-(m-(a,b,c))zk-(ma,mb,mc)
= (kma, kmb, kmc) = (k-m) - U. v

Konauno

1-v=1-(a,b,c)=(1-a,1-b,1-¢) = (a,b,c)

%

= (R>,R, +,+) je BEKTOPCKMA IPOCTOP.



0) €1, €x 1 €3 Cy JAUHEAPHO HE3aBUCHU AKKO
a-e1+pP-ex+v-e3=0

Ma, caMoO pereme o = 3 = v = 0.



-8 +pf-E+y-é=0



a-@+B-EG+y =0
a(2717_3)+6(3727_5)—'_,7(17_171):



a-@+B-EG+y =0
a(2717_3)+6(3727_5)—'_,7(17_171):

(20, 0, =3ar) + (353,20, =56) + (v, —7,7) =



a-@+B-EG+y =0
a(2717_3)+6(3727_5)—'_,7(17_171):
(20, o, =3ax) + (383,28, =508) + (v, —7,7) =

(20&4—36—'_77&—'_26_77_3&_564_7):(07070)



-8 +pB-E+vy-e=0
a-(2,1,-3)+6-(3,2,-5)+~-(1,-1,1) =
(20, o, =3cr) + (363,20, =508) + (v, —7,7) =

(20&4—364—’}/,@4—26—’%_3@_564_7) — (07070)
ce CBOIMM Ha

20 + 38 + v = 0
a + 20 — 7 0
—3a — 58 4+ 4 = 0.



20 + 38 + v
a + 28 — v
—3a — 50 4+ #

j€ XOMOT€H.

-



20 + 38 + v

Q
—3a

_|_

je XxoMoreH. 300r

A\ =

Ma JeTMHCTBEHO PeNIeme

2
1
-3

= 0
20 — v 0
50 + ~v = 0
3 1
2 —1|=1#0
-5 1



20 + 308 + v = 0
a + 260 — 7 0
—3a — 508 + v = 0
je xomoreu. 300r
2 3 1
A=11 2 —1|=1#0
-3 -5 1

Ma JeIMHCTBEHO pememe: o = (3 =v=0, ma cy
€1, €5 U €3 JUHEeaPHO HE3aBUCHMU.



Hammomena. JlmaeapHy 3aBUCHOCT BEKTOPA
e1 = (2,1,-3), e =(3,2,-5), e3=(1,-1,1)

MOEKEMO UCIINTaTH TaKO IIITO O,Zl;pe,ZLI/IMO paHI‘
MaTpuie
2 1 =3
M=13 2 —5].
1 -1 1




Hammomena. JlmaeapHy 3aBUCHOCT BEKTOPA

€1 — (2,1,—3), €y — (3,2,—5), €3 — (1,—1,1)
MOYKEMO WCIUTATU TaKO MITO OAPEINMO PpaHT
MaTpUIE

2
M=\(3 2 =5
1

N3 r(M) =3 cnenu na mmamMo 3 JIMH. HE3aBUCHA
BEKTOpPa 517 gg %1 53.



BexTopu €], € m €3 reHepumy R®, ako ce
npousBosbaH BekTop U = (a,b,c) € R®  Mmoxe
IpPEeACTABUTH KaO:

a-e1+ 0 -e+v-€3=10



BexTopu €], € m €3 reHepumy R®, ako ce
npousBosbaH BekTop U = (a,b,c) € R®  Mmoxe
IpPEeACTABUTH KaO:

a-e1+ 0 -e+v-€3=10

2a+30+v,a+28—v,—3a—58+v) = (a,b,c).



BexTopu €], € m €3 reHepumy R®, ako ce
npousBosbaH BekTop U = (a,b,c) € R®  Mmoxe
IpPEeACTABUTH KaO:

a-e1+ 0 -e+v-€3=10
2a+30+~v,a+28—v,-3a—56+7) = (a,b,c).
M oBaj cucrem umma ucry A =1+#0 ma uma

jeIVHCTBEHO pelleme, Tj. BEKTOPU €1, €2 U €3
regepumy R°.



BexTopu €], € m €3 reHepumy R®, ako ce
npousBosbaH BekTop U = (a,b,c) € R®  Mmoxe
IpPEeACTABUTH KaO:

a-e1+ 0 -e+v-€3=10

2a+30+v,a+28—v,—3a—58+v) = (a,b,c).

M oBaj cucrem umma ucry A =1+#0 ma uma
jeIVHCTBEHO pelleme, Tj. BEKTOPU €1, €2 U €3
regepumy R°.

= B ={€},¢e,¢3} je baza B.1. R,



Hamomena. YwmecTo ga IOKaskeMO Oa BEKTOPU
€1, €y U €3 reHepumry R® MOTJIM CMO Ia MCKOPHC-
TUMO:

Teopema 4. Axo mMaMoO 7" JIMH. HE3aB. BEKTOPA Yy
B.II. V', 3a koju je dim V' = n, ouma TUX n BEKTOPAa
yyHU 0a3y B.m. V.

Osre nmamo na je dimR? = 3 u mokazanu cMo 1a
Cy BEKTOPU €1, €3 U €3 JUHEeapPHO HEe3aBUCHU, IIa
OHE unHe 0a3y mpocrtopa R?J.



2a+30+~v,a+28—v,-3a—56+~v)=(6,2,—-7)



2a+30+~v,a+28—v,-3a—56+~v)=(6,2,—-7)
20 + 38 4+ v = 6
a + 28 — v = 2
—3a — 58 + 4 =

|
|
~



(2&+36+W7&+26_/77_3&—56_'_7):(6727_7)

200 + 38 + 4 = 6
a + 28 — v = 2
—3a — 53 + ~n = -—T.
2 3 1 6 3 1

A=|1 2 —1=1,A,=|2 2 —1]=1,
-3 -5 1 7 -5 1




2a+30+~v,a+28—v,-3a—56+~v)=(6,2,—-7)

200

Q

— 3

2 3
A=1|1 2
-3 =95

2 6

AB: 1 2
-3 -7

_|_
_l_

30
20
of

_I_

_I_

|
o

y
Vo= 2
,

—7







-3 -5 1 -7 =5 1
2 6 1 2 3 6
Ag =1 2 —1|=1, A, =1 2 2 | =1
-3 -7 1 -3 -5 7
A Ag A
——2 1. 8=="2 =1 A
= « A , D A 1 7y A

F=1-8,+1-+1-6,

(6,2,—7)=1-(2,1,-3)4+1-(3,2,—5)+1- (1,—1,1).
o



2. 3.34. Horasaru ma cy Bekropu a = (1,2, 3),
b=(4,1,1) m ¢c=(-9,3,6) =rommiIaHapHu, a
3aTUM U3PAa3UTU C IPEKo a u b.



2. 3.34. Horasaru ma cy Bekropu a = (1,2, 3),
b=(4,1,1) u c=(-9,3,6) roMmMmIanapuu, a

3aTUM U3PA3UTHU C IPEKo a u b.

Pewewe.

S|

VR

S

X

24

I

=~ =
O = DN
Sy M W

|

-




2. 3.34. Horasaru ma cy Bekropu a = (1,2, 3),
b=(4,1,1) m ¢c=(-9,3,6) =rommiIaHapHu, a
3aTUM U3PAa3UTU C IPEKo a u b.

Pewewe.
3 1 2 3
a-(bxcé)=14 1 1| =0
-9 3 6

= a, b u ¢ TMHEeapHO 3aBUCHU



2. 3.34. Horasaru ma cy Bekropu a = (1,2, 3),

b= (4,1,1) mw ¢c=(-9,3,6) KOMILIaHADHMU,

3aTUM U3PA3UTHU C IPEKo a u b.

Pewewe.
1 2 3
a-(bxc)=14 1 1]=0
-9 3 6
= a, bucn JTUHEAPHO 3aBUCHU
= a, bucx KOMIIJIaHADHA.

a



2. 3.34. Horasaru ma cy Bekropu a = (1,2, 3),
b=(4,1,1) u c=(-9,3,6) roMmMmIanapuu, a

—

3aTUM U3PA3UTHU C IPEKo a u b.

Pewewe.
1 2 3
a-(bxc)=14 1 1|=0
-9 3 6
= a, buc JIVHEAPHO 3aBUCHU
= a, b u C KOMILJIAHAPHMU.

(—9,3,6) = (1,2,3) + 8(4,1,1)



rewemwe. 1 92 3
a-(bxc)=14 1 1]=0
-9 3 6
= a, buc JMHEAPHO 3aBUCHU
= a, b 1 ¢ KOMIJIaHADHIU.

(—9,3,6) = a(1,2,3) + 5(4,1,1)

a + 48 = -9
naje cucreM 2o + [ = 3
Ja 4+ [ 6



rewemwe.

1
i-(bxd)=|4
-9

JUNS N
S = W
|
-

= a, b 1 ¢ TuHEeapHO 3aBUCHU
= a, bu

1 C KOMIIJIAHADHIU.

(—9,3,6) = (1,2,3) + 8(4,1,1)

a + 43 = -9
naje cucreM 2o + [ = 3 Koju wuMma
3a + [0 = 6
pemewme o =3 u 3 = —3, Tj.

(—9,3,6) =3-(1,2,3) —3-(4,1,1). =



3. 3.21. Ilatu cy BexkTOopm
u=(6,1,1), v=(0,3,—1) u w = (-2, 3,5).

Onpemuru t Tako ga oOyme u + tv L w.



3. 3.21. Ilatu cy BexkTOpm
u=(6,1,1), v=(0,3,—1) u w = (-2, 3,5).

Onpenutu t Tako ga oyae u + tv L w.

Peweme.
Osmauumo & =u +1t -0 = (6,14 3t,1 —1).



3. 3.21. Ilatu cy BexkTOopm
u=(6,1,1), v=(0,3,—1) mu w = (—2,3,5).

Onpenutu t Tako ga oyae u + tv L w.

Pewemwe.
O3zgauyuMoO T = U



3. 3.21. Ilatu cy BexkTOpm
u=(6,1,1), v=(0,3,—1) u w = (—2,3,5).

Onpenutu t Tako ga oyae u + tv L w.

Pewemwe.
Osmauumo T =4+t -0 = (6,14 3t,1 —1).

rlw < x-w=0.

(6,14+3t,1—t)-(—2,3,5)=—124+(34+9¢)+(5—5¢t) =0



3. 3.21. Ilatu cy BexkTOpm
u=(6,1,1), v=(0,3,—1) u w = (—2,3,5).

Onpenutu t Tako ga oyae u + tv L w.

Pewemwe.
Osmauumo T =4+t -0 = (6,14 3t,1 —1).

rlw & x-w=0.
(6,14+3t,1—t)-(—2,3,5)=—124+(34+9¢)+(5—5¢t) =0

—44+4t=0=t=1. 1



4. 3.13. I/IspaquaTM MEpy ¢ yTJia KOJU I'paje
BEKTOPU a—7z—|—2]—k i b—z+2]—3k



4. 3.13. I/IspaquaTM MEpy ¢ yTJia KOJU I'paje
BEKTOPU a—7z—|—2]—k i b—z+2j—3k

b
al - |b]

Pewemwe.  cos<(a,b) =




4. 3.13. I/IspaquaTM MEpy ¢ yTJia KOJU I'paje
BEKTOPU a—7z—|—2]—k i b—z+2j—3k

a-b
al - |b|

|
i-b=(7,2,-1)-(1,2,-3)=7+4+3=14.

Pewemwe.  cos<(a,b) =



4. 3.13. I/IspaquaTM MEpy ¢ yTJia KOJU I'paje
BEKTOPU a—7z—|—2]—k i b—z+2]—3k

l
Sy
S

Pewemwe.  cos<(d,b) =

(
d*=a-da=(7,2,-1)-(7,2,—-1)=54 = |d|=+/54.



4. 3.13. I/IspaquaTM MEpy ¢ yTJia KOJU I'paje
BEKTOPU a—7z—|—2]—k i b—z+2]—3k

i b

- [b]
i-b=(7,2,-1)-(1,2,-3)=7+4+3=14.
\6|2:6-6:(7,2,—1)-(7,2,—1):54 = |d|=+/54.
b = /12 + 22 + (=3)2 = V14.

Pewemwe.  cos<(a,b) =




ST

|
,—1)-(1,2,-3)=7+4+3 = 14.

—=(7,2,-1)- (7,2, -1)=54 = |@|=+/54.

b = /12 4+ 22 4+ (=3)2 = V14.

14 7




Peweme.  cos<(d,b) = — .
al - [o]
i-b=(7,2,-1)-(1,2,-3) =7+4+3=14.

a-b

@2 =a-a=(7,2,-1)-(7,2,-1)=54 = |q
b = /12 + 22 + (=3)2 = V14.
cos (@, b) = 1 _ /L
/54 /14 27
. 7

—+/54.




5. 3.27. Nzpauynaru noBpmuny P mapaJeiao-

rpaMa KOHCTPYMCAHOT Ha I BEKTOPUMa, d=>5i— 45) -+
ub=1+j — 2k



5. 3.27. Wzspauymatu noBpmuny P mapaJieao-

rpaMa KOHCTPYMCAHOT Ha I BEKTOPUMa, d =51 — 4; -+
ub=1+j — 2k

Sl
g

Ql



Pewemwe.

Sl
v

Ql

— 10+ 17j 4+ 9k = (1,17, 9)

QL
X
Sl
|
— O
|
S




Pewewe.
/ P /
a

— 174 17] + 9k = (1,17, 9)

g X b= 5 —4
1

P=|dxbl=v12+172 +92 = /371



6. 3.32. Hahw nmoBpmuay m Oy:KuHY BUCUHE
BD Tpoyraa ABC ako je A(—3,-2,0), B(3,—3,1)
u C(5,0,2).




Pewewe 1.  A(-3,-2,0), B(3,-3,1) u C(5,0,2).

- —_—
a=CA= (SCA_SECU Yya—Yc, ZA_ZC): (_87_27_2>



Pewewe 1.  A(-3,-2,0), B(3,-3,1) u C(5,0,2).

- —_—
a=CA= (SCA_SECU Yya—Yc, ZA_ZC): (_87_27_2>

- —_—
b= CB = (—2,—3,—1)



Pewewe 1.  A(-3,-2,0), B(3,-3,1) u C(5,0,2).

- —_—
a=CA= (SCA_SECU Yya—Yc, ZA_ZC): (_87_27_2>

QU
X
Sl

|

|
00

|
(N

|
DO

= (—4,—4,20)




Pewewe 1.  A(-3,-2,0), B(3,-3,1) u C(5,0,2).

. —
a=CA= (xA_xC7 Yya—Yyc, ZA_ZC): (_87_27_2)

- —_—
b= CB = (—2,-3, —1)

~ ? 9 k
dxb=]-8 —2 =—2|=(—4,—4,20)
-2 -3 -1




Pewewe 1.  A(-3,-2,0), B(3,-3,1) u C(5,0,2).

. —
a=CA= (xA_xC7 Yya—Yyc, ZA_ZC): (_87_27_2)

~ ? 9 k
dxb=]-8 —2 =—2|=(—4,—4,20)
-2 -3 -1
1. - 1
Paape = §|a X b = 5\/(—4)2 + (—4)% + 20°
1
= V432 = 6v/3.



V(=4)2 + (—4)2 + 202

N | —

Paapo =

N | = DN =

Kako je PAABC’ — %CA - BD n

CAl = /(=82 + (=2)2 + (=2)2 = VT2 = 62



V(—4)% 4+ (—4)2 + 202

N | —

PAaBc

N = DN -

Kako je Paapc = 3CA-BD n

CA| = /(=8)2+ (~2)2 + (-2)2 = VT2 = 62
2Prapc 263 _ /5

nodoujamo BD = A= 63




Pewewe 2. Prapc = %\/Pl2 + P2 4 P2



Pewewe

P

2.

Paapce = VP12 + P2 + P32

ra yYya 1
rp Yyp 1
rce Yo 1

-3
3
D

—2
-3
0

1
1
1

20,



Pewewe

P

2.

Paapce = VP12 + P2 + P32

ra yYya 1
rp Yyp 1
rce Yo 1

ya za 1
yp 2B 1
yc zc 1

-3

— 20,



Pewewe

P

2.

Paapce = VP12 + P2 + P32

ra ya 1
rp yp 1
rc Yo 1
Yya <A
YB <B
Yyc =zc¢
ZA TA
<B IR
2Cc  XTC

-3

— 20,




Pewewe 2.

P, =

Paapce = VP12 + P2 + P32

ra yYya 1
rp Yyp 1
rce Yo 1

ya za 1
= |y 2B 1
yc zc 1

-3

— 20,




T b

IIpousBomua Tauka I’ ca mpaBe b maTa je ca

—
(xTayTazT) — (CBCayCWZC)—'—t'CA
— (5 —8t,—2t,2 — 2)

— — —
(F u C'l' konuaeapuu, tj. Basku C'T =1t - CA).



D € bna je D(5— 8t,—2t,2 — 2t), 3a HEKO t.



D € bna je D(5— 8t,—2t,2 — 2t), 3a HEKO t.
t onpebyjemo uz CA 1 BD < CA-BD =0.




D € b na je D(b— 8t,—2t,2 — 2t), 3a HEKO .
t ompelyjemo w3 CA L BD < CA-BD =0

—

BD = (2 — 8,3 — 2t,2 — 2t)



D € b na je D(b— 8t,—2t,2 — 2t), 3a HEKO .
t ompelyjemo w3 CA L BD < CA-BD =0

—

BD = (2 — 8,3 — 2t,2 — 2t)

CA-BD = (—8,-2,-2)-(2—8t3—2t,2—2t)



D € b na je D(b— 8t,—2t,2 — 2t), 3a HEKO .
t ompelyjemo w3 CA L BD < CA-BD =0

CA-BD

—

BD = (2 — 8,3 — 2t,2 — 2t)

(—8,—2,—2) - (2 — 8,3 — 2t,2 — 21)
16 — 64t + 6 — 4t + 2 — 4t



D € b na je D(b— 8t,—2t,2 — 2t), 3a HEKO .
t ompelyjemo w3 CA L BD < CA-BD =0

CA-BD

—

BD = (2 — 8,3 — 2t,2 — 2t)

(—8,—2,—2) - (2 — 8,3 — 2t,2 — 21)
16 — 64t + 6 — 4t + 2 — 4t
24 — 72t =0



D € b na je D(b— 8t,—2t,2 — 2t), 3a HEKO .
t ompelyjemo w3 CA L BD < CA-BD =0

—

BD = (2 — 8,3 — 2t,2 — 2t)

CA-BD = (—8,-2,-2)-(2—8t3—2t,2—2t)
= 16 — 64t +6 — 4t +2 — 4t
= 2472t =0

WI
wWlNo
QO >

t = £+ = mommO:xkje BucumHe m3 B je D(L, —2 2).
3 J J



D € bna je D(5— 8t,—2t,2 — 2t), 3a HEKO t.
t onpebyjemo uz CA 1 BD < CA-BD =0.

—

BD = (2 — 8,3 — 2t,2 — 2t)

CA-BD = (—8,-2,-2)-(2—8t3—2t,2—2t)
= 16 — 64t +6 — 4t +2 — 4t
= 2472t =0

t = + = momHOxje BucuHe U3 B je D(£,—2 2).

> 2 7 1 :
Bexkrop BD = (—3, 5, 3), IIa je TpaiKeHa BUCUHA,



D € bna je D(5— 8t,—2t,2 — 2t), 3a HEKO t.
t onpebyjemo uz CA 1 BD < CA-BD =0.

—

BD = (2 — 8,3 — 2t,2 — 2t)

CA-BD

(—8,—2,—2) - (2 — 8,3 — 2t,2 — 21)
= 16— 64t +6—4t+2—4¢
= 2472t =0

t = + = momHOxje BucuHe U3 B je D(£,—2 2).

D= (-2, 1) ma je TpameHna BUCHHA

B
BD| =/t +2+1=V6 -




7. 3.46. IHare cy tauke A(1,—1,1), B(1,3,1),
C(3,1,1), u D(1,1,3).

a) Nspauynaru 3anpemuny V nupamuge ABCD.

0) Uzpauynatu my:xkuny BucuHe hp m3 TemeHa D
nupamuge ABCD.




Pewewe. a) A(1,-1,1), B(1,3,1), C(3,1,1), D(1,1, 3).

— — —
AB = (0,4,0), AC = (2,2,0), AD = (0,2,2).



Pewewe. a) A(1,-1,1), B(1,3,1), C(3,1,1), D(1,1, 3).

— — —
AB = (0,4,0), AC = (2,2,0), AD = (0,2,2).

Sanpemuna nupamune ABCD nara je ca

—

— — 1
Vapecp = =|AB-( CXADN:E‘

| =
O N O
(NOR ORI
o O O

| — 16

6

5
-



0) Ilospmunua Tpoyraa ABC je

] — —
PAABC — §‘AB X AC‘



0) Ilospmunua Tpoyraa ABC je

] — —
PAABC - §|AB X ACl

I A A
ABx AC=|0 4 0|=(0,0,-8) =
2 2 0
1 1
PAABC:§|(0,0,—8)|:§8:4



0) Ilospmunua Tpoyraa ABC je

] — —
PAABC - §|AB X ACl

R U
ABx AC =10 4 0/=(0,0—-8) =
2 2 0

1 1
PAABC — §|(0,0, —8)| — 5 8 :4

N3 Vapep = s Paapc -hp = hp = 2.




Hamomena. Taura 1"y pasuu ABC' je

— —
(xTayT7ZT) — (SCA,yA,ZA)‘l—tAB—l—pAC
= (14+2p,—14+4t+2p,1),



Hamomena. Taura 1"y pasuu ABC' je

(x4,ya,24) +t- AB +p- AC
(1+2p,—1+4t+ 2p, 1),

(QJT, yr, ZT)

—

DE = (2p, —2 4 4t + 2p, —2)



Hamomena. Taura 1Ty pasuu ABC' je

o —
(7, yr,2r) = (Ta,ya,24) +1-AB+p- AC
= (14+2p,—1+4t+2p,1),

—
DE = (2p, —2 + 4t + 2p, —2)

n pemaBaau O0u cucrteM (mo t u p)

DE-AB=0, DE-AC =0



Hamomena. Taura 1Ty pasuu ABC' je

o —
(7, yr,2r) = (Ta,ya,24) +1-AB+p- AC
= (14+2p,—1+4t+2p,1),

—
DE = (2p, —2 + 4t + 2p, —2)

n pemaBaau O0u cucrteM (mo t u p)

DE-AB=0, DE-AC =0

Pememe je t = 2, p =0 = momaoxje F(1,1,1).
2



Hamomena. Taura 1Ty pasuu ABC' je

— —
(xTayTazT) — (ZCA,yA,ZA)‘l—tAB—I—pAC
= (14+2p,—1+4t+2p,1),

—
DE = (2p, —2 4 4t + 2p, —2)

u pemaBaJyu 6u cucrteM (1Mo t u p)

DE-AB=0, DE-AC =0

Pememe je t = %, p=0 = momuo:xje F(1,1,1).

—
Kouauno, hp = |DE| = 2.



Hamomena. Taura 1"y pasuu ABC' je

o —
(7, yr,2r) = (Ta,ya,24) +1-AB+p- AC
= (14+2p,—14+4t+2p,1),

—
DE = (2p, —2 4 4t + 2p, —2)

n pemaBaau 6u cucrteMm (mo t u p)

DE-AB=0, DE-AC =0

, p=0 = momuoxje F(1,1,1).

—
Konauno, hp = |DE| = 2.

N

Pememe je t =

IIlnTtame. Illra je jegmauuna pasuu ABC?



RPAJ UACA



