|AB| =5, |AD| =3, <DAB = 60°

AE| = 2| AC| -wwws AE = 2AC
5 5

Zadana baza: B = (A_B),A_D))

Seminari 3
BE—=_-1AB+34AD AB-AD=1

MATEMATICKE METODE ZA INFORMATICARE

b)
BE . BA— (-1AB + 1AD) - (-AB) - 1AB* - 448 . AD -
Damir Horvat —l‘A—B)F_ﬂA_B}.A_D)—l.52_ﬂ.§—_]_
FOI, Varazdin 5 5 5 5 2
RE . S . . 1
5

Fb=|3]-|b|-cos(3 b)
a= (axvayaaz) = 3x7+ ayf‘i‘ azE |5X E’ = ’5’ ) ‘E’ - sin (57 E)

b= (by, by, b,) = bei + byj + b,k L
3= (ax, ay, az) = a,l + a,j + a,k

= axb+a,b, + a,b,

S — 2 2 2
|a|_ aX—i_ay_‘_az E ~ 5 E_
V h axb=la, a a,
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MjeSoviti produkt vektora

(ax, ay, a;) = axi + a,j + a;k

b= (be, by, b,) = bei + byj + b,k

Volumen paralelepipeda

Zadatak 1

Zadane su tocke A(2,3,-1), B(3,4,2) i C(1,0,—5).

a) Odredite to¢ku D tako da &etverokut ABCD bude paralelogram.
b) Odredite unutarnji kut paralelograma ABCD pri vrhu A.

c) lzralunajte povrsinu paralelograma ABCD i duljinu visine

paralelograma na stranicu AB.

FA = (X17Y1721)

c= (CX> C ,Cz) = CXF+ CJT‘*‘ Cz/? Volumen ly/> 1 =
g g tetrgedra V=5 (3,b,9)| d) Ispitajte je li vektor v = (1,2, —1) paralelan s ravninom
1 = —
5 3 2, _ E}a x b| paralelograma ABCD.
(57 E, 5) = |b b, b, vlg e) Odredite ortogonalnu projekciju vektora v na ravninu
= = -V
G G & 3 paralelograma ABCD.
4/25 6/25
RjesSenje _ _
. z IAB| = /(2 —x1)> + (2 — »1)2 + (2 — z1)? D c Al2:3,-1), B(3.4,2), €(1,0,-5)
N > AB=(1,1,3) AD=(-2,—-4,-7)
4) N
|AD| = \/(=2)? + (—4)* + (-7)> = V69

A(x1, 1, 21) B(x2, y», 22)

Fé = (Xz,}/2,22)

—>

AB = (Xz — X1, Y2 — Y1, 22 — 21)

—>

AB =15 —rx

a |AB| = V12 + 12+ 3 = V11

A 5 b) o= <(AB,AD)
a) AB = DC AB - AD
oD DT cosq = ————
B—fa=1fc—1Ip ‘AB} : ‘AD|
rb = ra— g+ rc _ 97

FD:(2,3,_1)_(37472)+(1’07_5) Cosa:m

= (0,1, —8) o = arccos ——27
o = 168°31' 57"

AB-AD =1-(=2)+1-(—4)+3-(-7)=—27 .
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A(2,3,-1), B(3,4,2), C(1,0,—5)

AB =(1,1,3) AD=(-2,—4,-7)
|AB x AD| = /52 + 12 1 (~2)% = V/30

- A 5 P=|ABxAD| P=|AB| v
P =1/30 P
C) V=—"
DU, |48
ik L3 =
AB x AD = (1) _ V30
X 1 1 3 i-(—1) 4 7 + ||v N
—2 —4 -7
- 1 3| - 11
Co(—1 1+2 k(-1 1+3 —
DT, k)T,
— 54— 2k = (5,1,2) A= (UM
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v =(1,2,

_]_)

AB =(1,1,3) AD=(-2,—4,-7)

. 1 1 3
(AB,AD,V) = |-2 —4 —7|=9+#0
1 2 -1

Vektori Z\_é,Z\T)) i V su nekomplanarni

pa vektor v nije paralelan s ravninom 7.

Kako je (/z\_é, 2\_5, \7) > 0, vektori A_g,ﬁ v
u danom poretku &ine jednu desnu bazu za V3.

9/25

Zadatak 2

Zadani su vektori 3= (2m,1,1 —m), b= (=1,3,0) i &€= (5, —1,8).

a) Odredite m € R tako da vektor a zatvara jednake kutove s
vektorima b i €.

b) Za pronadeni m iz a) dijela zadatka izratunajte volumen tetraedra

odredenog s vektorima 3, E, C i duljinu visine tog tetraedra

spustenu na stranu odredenu s vektorima b i C.
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a) a= (2ma 11— m)a b= (_173’0)7 c= (57 _1’8)

<I(5,b):<1(5,6) —2m+3 2m+7 3\/E
cos (3.5) = cos (,¢) Vo 310
5.b 7. /|ﬂ| —bm+9=2m+7
=5 — —| — |4
3] - |6 lal- €] —8m= -2
b 3¢ =1
= = T m—4
b €]
F-b=2m-(-1)+1-3+(1-m)-0=-2m+3
g-c=2m-5+1-(-1)+(1—m)-8=2m+7
. - (1 3
|b|:¢( 1) +32+02 =10 a_<§’1’7*>

Zadatak 3
Zadane su tocke A(1,2,1),B(2,3,1) i C(-2,5,3).

a) PokaZite da je ABC pravokutni trokut s pravim kutom kod vrha A.

b) Odredite totku D za koju je |AD| = v/11 tako da vektori AB, AC,
AD budu medusobno okomiti i u danom poretku Cine desnu bazu

za V3.

14 /25

‘EXE‘

= /242 + 8 + (—14)2 = /836 = 21/209

Rjesenje D ap|= il  A(L21), B(2,3,1), C(-2,5,3)

a) AB=(1,1,0) AC=(-33,2)
) AB-AC=1-(-3)+1-3+0-2=0
- P o7 k| ABLAC
) B ABxAC=|1 1 0/=(2,—-2,6)
) . -3 3 2
AD=X-(ABxAC), x>0 _ _,
- i - ]ABxAC\:\/4+4+36:2\/ﬁ
AD = ——— - (AB x AC)
AB x AC| AD = (1,-1,3)
AD = 2L . (2,-2,6) FAZ( ~13)
Bl e S
AD=1.(2-26
2 rn — 1 —13
. pa.L4e| P-W2D+E-LIY)
AD =(1,-1,3) D 2(2,1,4) 15 /25




A(3,4,1) B(-5,2,-3)
a)
AC, — 1B B
AG, = 2AB ° G
Zadatak 4 P G
p— . L . e, —fa= 5AB A
Zadana je duZina AB s koordinatama svojih krajeva A(3,4,1) i 2
B(-5,2, -3). Fe, = Fa+ 3 AB AB = (~8, -2, —4)
a) Totkama Ci, C, i C3 duZina AB je podijeljena na etiri jednaka G (1 7 0)
.. . . v . ’ 27
dijela. Odredite koordinate tocaka Cy, G, i G3. 7o, = (3,4,1) _1_% (=8, -2, —4) S
b) Odredite na pravcu AB to¢ku D za koju je totka A poloviste 2 T
duZine G, D. e, = (3,41) +(-4,-1,-2)
re, = (-1,3,-1)
16 /25 18/25
Rjesenje A(3,4,1)  B(-5,2,-3) A(3,4,1)  B(-5,2,-3)
a) a)
AC, = 1AB B AG, = 3AB B
4 c C2 C3 4 c C2 C3
7o, — 7a = LAB AT e, — 7a = SAB AT
Fe, = Fa+ %AB AB = (—8,—2,—4) re; =ra+ %AB AB = (-8,-2,—-4)
G(1.1.0) G(1.1.0)
Fo = (3,4,1)+ 1 (-8,-2,-4) Foy = (3,4,1) + 2 - (—8,-2,—4)
C2(_1737 _1)
o =341+ (-2-3.-1) o= (3,4.1)+ (-6,-2,-3)
C3<—3, s —2)
~ ~ 5
o=t - (55
17/25 19/25




A(3,4,1)  B(-5,2,-3)
b)
AD = —1AB B
4 C2 C3
o 5 1—> _ A C]_
D_rA:_ZAB -7 D

7
_,D:(3,471)_% (—8,—2, —4) CC2<11’:2)),0>1)
FD—(3,4,1)+(2,%,1> C2< 3’ ’ 2)
3\ — 190
ﬁD:(5,g,2> 9(5 2 2)
5
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Koordinate djelisSne tocke — 2. pristup

—>

AD = \DB
Fo = 7a = A(7b — )
fp — ra = \fg — \fp
rp + Afp = fa+ Arg
14+ Nrp =1y + A\t
( + )rD fAate A(XA>YA72A)
N
A # —1 = — i&te bwans| \ —
+ D T poloviste A=1

B(xs, ys, z8)

Xatxg yatys zatzp

2 7 27

D XA‘I—/\XB yA+/\yB ZA—I—/\ZB P(
1+X 7 1+X 7 14+

Beskonaéno daleku to¢ku mozemo wuhvatiti s homogenim koordinatama.

)
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Koordinate djelisne tocke — 1. pristup Parametrizacija duZine i pravca

1~ )b = 7 — A
( )D = a — A A(xa; ya,za)  B(xs,ys,zs)
— 7 _A_’
AN#L |p= H poloviste ~wwws \ = —1
p(*a—Me ya—Aye za— Az P(XA;FXB, yAeryB, ZA42'23>
1—-X 7 1—-X 7 1-2)\

Beskonaéno daleku to¢ku mozemo uhvatiti s homogenim koordinatama.
21/25

AD = \AB
i — fa = AT — a)
o — 7 = \F

A A(xa,ya,za)  B(xs,ys,28)
_)D = (1—)\)r_:4+)\r5
D((1—>\)XA—|—)\XB, (1—)\)yA—|—)\yB, (1_>\)ZA+)\ZB)
~ _1 xatxg yatys zatzs
poloviSte -wwwos A = 2 P( R >
23/25




I ”D:FA—)\FB
rp = _
P10 Y
. \ A=1 )\TO A=-1 \=-4c0 A=1
. . -\ ! !
D = ra + re ! o o o !
1— ) 1— ) 00 A P B 00
P fat A o — Tt
1 A A=—-1 )\TO /\Tl )\:lioo A=—-1
FH = Fa+ 7 l e e e !
P a1 e0E o P P 5 o
o= (1 — A)Fa+ g o =(1—A)ra+ Arg .
A= —00 A= )\25 A=1 A = 400
! L | ! !
00 A P B 00
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