IV mBouac Be:xkOou — Buamuvmup Baaruh
4. CucreMu JJMHEAPHUX jeTHAYUMHA

Osoe je dam xpamax npeened IV dsouaca eexncou. [lompebro je da obrosume odzosapajyhy meopujcky mamep-
ujy Koja je obpahena na npedasanuma U Y yud enuKy.

Kaxo ce najeehum denom Ha eencbama pade 3a0auu u3z 30upke, HaKkoH OPoja 360aMKG NAGBOM DOJOM je 03HAUEH
bpoj sadamra y soupuu "MATEMATHUEA 17 npogecopa P. Jlasosuha, . Bopuha u B. Josanosa y dopmu
p.z, 20e je p 6poj noezaasma, a z 6poj zadamra Yy mom noziasnsy. 0su 3a0auu ca NPEOCNAAUME U3 30UPKE
(uz noeaasma "4. Cucmemu auneaprur jeoravura”, Kao u onum us nozaasna ’7. Ilpeu xoaoxeujym” xoju cy
BE3AHY 34 08Y MAMEPUJY) UUHE UEAUHY 0080LHY 30 NPUNPEMY 08€ 00AACTIU.

r — y + 3z =1
1. 4.3 (2). VcnuraTtu carsacHOCT U PEIIUTU CUCTEM JMHeApHWX jeanaumsa « + 2y — 2z = 1
3z + 3y + =z = 2.
Pewewe 1. IlerepMmunanTta cuctema A M ocTajie HeTepMUHAHTE Koje ce jaBmajy y KpamepoBum dopmymaama
(Az, Ay, A) cy jennaxe:
1 -1 3 1 -1 3 1 1 3 1 -1 1
A=1|1 2 -1/=0, A, =1 2 —1|=5, Ay=11 1 -1 —4, A, =1 2 1|=3
3 3 1 2 3 1 3 2 1 3 3 2
Kako je A=0u A, =5 # 0 cucreM HeMa pememna. |

Hanomena. Osze mucmo Hu Mopaiu na onpebyjemo Ay, m A, jep cmo Beh Ha ocHOoBy A m A, mobunu ma crcTeM
HEMa pelemha.

Pewewe 2.  Pemasahemo cuctem 'aycoBuMm cucTeMOM eIVMUHAI]E:
r — y + 3z =1
r + 2y — 2z = 1 II-1
3z + 3y + =z = 2 II-3-1
r — y + 3z = 1
3y — 4z = 0
6y — 8 = -1 II-2-1I
z — y + 3z = 1
Jy — 4z =
0 = -1 |
Kako je III jemmaumna 0 = —1 # 0, Ta jegHauyvHa HeMa pellerma, Ia W [0 CUCTEM HEMa PelleHa. |
r — y + 3z =1
2. 4.3 (3). VcnuraTtu carsacHOCT M PEIIUTU CUCTEM JIMHeApHWX jeaHaum#a « + 2y — 2z = 1
3z + 3y + 2z = 3.
Pewewe.  Karo cy cse nerepmumante A = A, = Ay = A, =0 cucrem MOPAMO pemasatu ['aycoBum cucremom
eIUMUHAILT]E.
r — y + 3z =1
z + 2y — =z =1 II-1I
3z + 3y + =z = 3 III-3-1
r — y + 3z =1
3y — 4z = 0
6y — 8 = 0 II-2-1I
T — y + 3z =1
Jy — 4z = 0
0=



IoBuiu ¢cMO cucTeM y CTemeHacToM OBJUKY, y KOMe Cy IPOMEHJbUBE & U Y Be3aHe (OHE Cy HA MOYETKY jeIHAUUHA),
IOK je TmpeocTajia TPOMEHJbUBA, 2 CI000MHA U HOj NOMAeJbYjEMO BPEAHOCT IapaMeTpa:

z = q, a e R.

Crora oBaj cucTreM MMa BUIIECTPYKO pelleme Koje 3aBucu on 1 mapamerpa. Jlame, y mobujamo u3 Il jemmauwune:

Y= 3 «. Konauno kana z u y yBpctumo y 1 jemnauwmny mobujamo z =1 — 3 Q.

CucreM mMa BUIIECTPYKO Pellene Koje 3asucu on 1 mapamerpa: (z,y,z) = (1 -3 Q, 3 a, a), a € R. |

Hamomena. Kaxkxo je mapamerap o mpou3BOJbaH peajian OpPOj, MM CMO MOTJIM Aa y3MeMO Oa je « = 3t m mobunu Ou
" nenme” pemewe (z,y,z) = (1 — 5t,4¢,3t), t € R.

r + y + z =1
3. Ucnurarty cariacHOCT M PEIIUTU CUCTEM JUHEAPHUX jenHauwHa = + Yy + 2z = 2
r + y + z = 3
Pewewe. Rama y N'aycoBom cucremy enmvunarnuje | jemnauwmny omysmemo u on Il n ox Il nobujamo exkBuBasenTan
r + y + z =1
CUCTEM 0 =1 |4 . Bumno 360r II 6uno 360r IIl jexmavuune oBaj cucTeM HeMa pemema. |

0 =2 Iy

Hanomena. Maxo cy cse merepmuuante A = A, = Ay, = A, = 0 cucreM HeMa pellema.

4. 7.up7.2 (cTp. 54). Y 3aBUCHOCTHM OJ peajlHOr IapaMeTpa a OOPEeIUTH (yHDAMEHTAJIHU CHUCTEM pellema U1
ONIITE PEIIeHe CUCTEMA

3r — 2y + 52 + au = 0

6r — ay + 42 + 3u = 0

92 — 6y + 3z + 2u = 0.
Pewewe.  Osaj cucrem uma 3 jennaumue u 4 HemosHate (I,Yy,z,u) TE Ce HE MOMKE PEIIABATU IPEKO NeTePMUHAHTH,

Hero Mopa laycoBuMm cucremom ennMuuanuje (uau nmomoly Kejnu-XaMmuaronose TeopeMme, mMTO je APYTavunjy 3aIuc
Tlaycosor cucrema eaumuHanuje)!

3r — 2y + 52 + au = 0
6 — ay + 42 + 3u = 0 mI-2-1
9 — 6y + 3z + 2u = 0 Imr-3-1
3r — 2y + bz + au = 0
4—a)y — 62z + (3—2a)u = 0
- 12z 4+ (2-3a)u = 0

Canma umamo 2 cayuaja y 3aBUCHOCTH OXl TOTA Ha Ju je uiaad 4 — a jemsak wiu pasauuut onx 0 (ako je jemmak omua
HaM ce kBape ”crenHuie” ).

1° 3a a # 4 mpeTXOOHU CUCTEM je y CTEleHACTOM OOJIMKYy W MPOMEHJbUBE T, i U z Cy Be3aHe, NOK je U CI0DOoIHA
u BO0j HoneskyjeMo BpenHocT mapamerpa u = t, t € R. Bpahamem ynazan mobujamo BpemHOCTU OCTAJIUX

IPOMEHJbUBUX: 2 = 2;5’“ t,y= %t u %t. Ilakiae umMaMo Oa je pememe
( ) 3a—22t1t2—3att ; 3(1—2212—3(11 tER
T, Y,2,u) = s o U ) =t [ ’ ) .
Y 36 2" 12 36 2 12
Bekrop X; = (3“3_6227 %7 2;5“, 1) ce Ha3mBa (YHIAMEHTAJIHO PElIehe CUCTEMA.

2° Kama je a = 4 mpeTxXxOIHN CUCTEM CE€ CBOIU HA!

3z — 2y + b5z 4+ 4du = 0
- 6z —  bHu 0
- 122z — 10u = 0 nr-2-1I



3r — 2y + 5z + 4u = 0
— 6z — 5u = 0

0=

3 — 2y 4+ 95z 4+ 4u = 0
— 6z — bu = 0

OBo je cucreM y cremeHacToM OOJIMKY, y KOMe Cy NMPOMEHJ/bMBE I W 2z Be3aHe, a OCTaje, y U U Cy CJI0bomHe.
CnobomHMM TPOMEHJFUBUMA IOE€JIMMO BPEAHOCTU HapaMerapa:

y=t, u=p, t,p € R.
. . 5 . 2 1
Hame, z nodujamo u3 Il jennauwmne: z = _Ep' Kana z, y u v yBpcrumo y I mobujamo x = 3 t+ gp.
2 1 5 2 1 5
y Yy <y =5t = at7_7 ) =t- 7717Oa0 : 7707_771 ) ta eR.
(2,9, 2,u) <3 +tgP 6pp> (3 )+p (6 G ) P

Bekropu X, = (%, 1, 0,0) u Xy = (%,O, —%, 1) cy (pyHIaMeHTaJHa pellemha CUCTEMA.
O0jemuanMO pemema Koja Ccy no0ujeHa y CBAKOM OJ CIydajeBa y jelaH KOHAYAH 3aKJbyJaK:

1° 3a a # 4 nva 1 pysnameHTasHo pememe X1 = (36‘3})22, %, 2123“, 1) koje onpebyje onmre pememe (z,y, z,u) = t- X1,

teR.

2° 3a a = 4 nvma nBa QyHIAMEHTAJHA pemema X = (%, 1,0,0) u Xo = (%,0, —%, 1) koja onpebyjy ommre pememe
(l’,y,Z,U) :tXl +P'X27 t,pGR

Hanomena. Kana cy cBu cimobonun umanoBu jenHaku 0, cucreMm ce HasuBa romozew. XomoreH cucteMm Y BEK mma
pemena (3HaUM, UK je IMHCTEBEHO PEeIlene U BUMIECTPYKO pemene) jep je (z,y, z,u) = (0,0,0,0) pememne XOMOTeHOT
cuctema. OBO pememe ce HA3UBA MPUBUJAAHO PEUECHE.

Pemema XOMOreHOT cHCTEMA YMHE BEKTOPCKU MPOCTOD KOjU je pasamer ¢yaaMeHTAIHUM PEIleHUMA.

5. 7.cp-up20.2 (cTp. 71). Y 3aBUCHOCTU O PEAHUX IapameTrapa a U b pemuTu cucTeM JUHEeaAPHUX jeTHAYNHA
2c — y + 3z = 2
r + 2y + z = -1
d + 3y + az = 0
r — 3y + bz = a—2.
Pewewe.  Osaj cucrtem uma 4 jenHauvHe U 3 HEIO3HATE Ia CE€ HE MOYKE PENIABATHU IPEKO AETEPMUHAHTU, HETO MOPA

laycoBum cucremoMm ermmunaiyje!

2 — y + 3z = 2 Z)
r + 2y + z = -1
d + 3y + az = 0
r — 3y + bz = a—2
r + 2y + =z = -1
2 — y + 3z = 2 m-2-I
dr 4+ 3y + azx = 0 r—4-1
z — 3y + bz = a—2 IV-1I
z + 2y + z = -1
- 5y + z = 4
- by 4+ (a—4)z = 4 I —11
- by + (b—=-1)z = a—-1 IV-1II
r + 2y + z = -1
- 9y + z = 4
(a—5)z = 0
b—2)z = a—5



OBaj cucreM HaJuWKyje Ha CUCTEM Yy CTeNeHACTOM OOauKy (Hauukyje jep OM y HOCHENHO] jeQHAUYMHU MOPAJIU A
€JIMMUHUIIEMO Z), aJId He MOYKEMO Ia HaCTaBUMO Ipoluec ['aycoBor cucrema eluMUHALM]E jep HE 3HAMO 14 JIU je HEKU
on koepummjenarta a — 5 uian b — 2 jemnak 0. Crora hemo umaru cieneha 3 ciayuaja ma pasmarpamo:

1° a#5 2° a=5b#2 3° a=50b=2

(Taunnje, kama pemasaMo 3amaTak Mu hemo nohwm mpso 1o cayuaja a #5 u a = 5, anu ce 0Baj APYTU OHIA IEJU HA
2 moxcaydaja). PasMoTpuMo cama CBAKU OX OBUX CJydajeBa MOHAOCOD.

1° Kana je a # 5 MO/keMO Ja HACTABUMO IPOIEC eIMMUHAIje TPOMEHIbUBUX

r + 2y + z = -1
- Sy + z = 4
(a—5)z = 0
b—2

b—2)z = a-5 V- —— -1l
r + 2y + z = -1
- 3y + z = 4
(a—5)z = 0

0 = a=5 I

Karko cmo mobunum jemsaunuay 0 = a — 5 # 0 TO cuCcTeM y OBOM CIIydajy HEMa DEIIeHa.

2° Rana je a =5 nmamo na III jemmauwmna nocraje 0 = 0 u By MOKeMO NOTIYHO obprcaTun:

r + 2y + z = -1
- 9y + z = 4
=0
b—-2z = 0
r + 2y + z = -1
- 5y + z = 4
b-2)z = 0.

Kaxko je b # 2, nobunu cMO CUCTEM y CTENEHACTOM OOJIUKY, Y KOME Cy CBE MPOMEHJLUBE 3aBUCHE, ITa OBAj CUCTEM

nMma jenuactBeno pememe. U3 III jeqnaunne mobujamo ma je z = = 0. Kazna oo yBpctumo y II nobujamo

b—2

. 3
y = —5 Komauno xkana z u y yBpctumo y I nobujamo x = 5

3° Kana je a =5 u b=2 umamo na u III u IV jemmaumna nocrajy 0 = 0 u ux mosxkemo uzbpucartu:

r + 2y + z = -1
- S5y + z = 4
f=——||
Jo—=t||
r + 2y + z = -1
— by 4+ z = 4
Hobunu cMO CHCTEM y CTEIEHACTOM OOJIMKY, Y KOMEe Cy IPOMEHJ/bMBE T U Y Be3aHe, NOK je z cI000mHA U O]
4 1
nonesbyjemMo BpenHocT mapamerpa z = t, t € R. Ilame, y nobujamo u3 Il jenmauwune: y = —% + 3 t. Komauno

t.

ol 3

3
Kaga z U Yy yBpctuMo y I mobujamo x = 5

Jleno je o0jenuHUTH pemema KOja cy mobujeHa y CBAKOM O CIydajeBa y jelaH KOHAUAH 3aKJbyUaK:

1° 3a a # 5 cucrem HEMa pelIEHA.

3 4
2° 3a a=>5ub#2, cucreM uMa jeIUHCTBEHO pememe (T,y,2) = (5, 5,0).
3° 3aa=5u b= 2 cucreM nUMa BUIIECTPYKO PeIIEHe KOje 3aBUCU O jeIHOr mapaMeTpa

3.7 4 1
—(2—-t,——+-t,t), teR.
<x3y72) (5 5 ) 5—"_5 7)7 E



