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*Plan opazanja

ZADATAK 1

Plan opazanja
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* Jednacine popravaka za pravce

v“pl—pS

va’pl—pzl-
va’pl—pz
va’pz—pl
vapz—pS
vapz—pzt
vapS—pe
va’ps—ps
170‘;73—;74
vap3—p2
Uap3—p1
Uap4—p2
vapél-—pl
vap4—p3
vap4—p6
vap4—p5
vaps—p3
vaps—p7
va'ps—pa
va'pé—p7
va'pé—ps
va'p7—p6

v“p7—p9

ap1p3 A xp1p3 + bp1p3 A yp1p3 + Cp1p3 A Al + fapl_p3
Apips A Xp1pa + Dp1ps A Vpipa + Cpipa A Zy + fozpl_p4
Ap1pz A Xp1p2 + Dpip2 A Vpipz + Cpipz A 71 + fapl_pz
Ap2p1 A Xp2p1 + Dpap1 A Ypop1 + Cpop1 A 23 + fozpz_p1
ap2p3 A xp2p3 + bp2p3 A Yp2p3 + Cp2p3 A Z2 + fapz_p3
Apapa A Xpopa + Dpapa A Ypopa + Cpopa A 25 + fapz_p4
ap3p6 A xp3p6 + bp3p6 A Yp3p6 + Cp3p6 A Z3 + fap3_p6
ap3p5 A xp3p5 + bp3p5 A :Vp3p5 + Cp3p5 A Z3 + fapg_ps
ap3p4 A xp3p4 + bp3p4 A Yp3p4 + Cp3p4 A Z3 + fapg_p4
ap3p2 A xp3p2 + bp3p2 A :Vp3p2 + Cp3p2 A Z3 + fapg_pz
ap3p1 A xp3p1 + bp3p1 A Yp3p1 + Cp3p1 A Z3 + fapg_pl
ap4p2 A xp4p2 + bp4p2 A Yp4p2 + Cp4p2 A Zy + fap4_p2
Apap1 A Xpap1 + Dpap1 A Ypap1 + Cpap1 A Z4 + fap4_p1
ap4p3 A xp4p3 + bp4p3 A Yp4p3 + Cp4p3 A Zy + fap4_p3
ap4p6 A xp4p6 + bp4p6 A Yp4p6 + Cp4p6 A Zy + fap4_p6
ap4p5 A xp4p5 + bp4p5 A Yp4p5 + Cp4p5 A Zy + fap4_p5
ap5p3 A xp5p3 + bp5p3 A Yp5p3 + Cp5p3 A Zs + faps_pg
ap5p7 A xp5p7 + bp5p7 A Yp5p7 + Cp5p7 A Zg + faps_p7
ap5p8 A xp5p8 + bp5p8 A Yp5p8 + Cp5p8 A Zs + fap5_pg
Apep7 A Xpep7 + Dpep7 A Ypep7 T Cpep7 A Ze + fapﬁ_m
ap6p5 A xp6p5 + bp6p5 A Yp6p5 + Cp6p5 A Zg + fape_pg,
Ap7p6 A Xp7p6 T Dp7pe A Vp7pe T Cp7pe & Z7 + fap7_p6

Ap7p9 A Xp7p9 + Dp7pe A Yp7po + Cprpe A Z7 + fap7_p9




vap7_p8 = ap7p8 A xp7p8 + bp7p8 A yp7p8 + Cp7p8 A Z7 + fap7_p3
vaps_ps = ap8p5 A xp8p5 + bp8p5 A Yp8p5 + Cp8p5 A Zg + fapg_ps
Vayg_p7; = Qpsp7 A Xpgp7 + bp8p7 A Ypgp7 + Cpgp7 A Zg + faps_p7

Vayg_po = Apspo A Xpgpo T bp8p9 A Ypgpo T Cpgpo A Zg + faps_pg

_ p''sin v/ _ p" cosv; _q
4G ="po  PyTT7Tpo  GiT
i—j i—j

* Jednacine popravaka za duzine
Vayi_ps = Ap1p3 A Xp1p3 T Bp1p3 A Ypipz + fdpl_pg
vdpl_p4 = Ap1p4 A xp1p4 + Bp1p4 A .Vplp4 + fdpl—p4
vdpl_pz = Aplpz A xplpz + Bplpz A .Vplpz + fdpl_pz
Vdy,_p1 = Ap2p1 A Xpap1 + Bpop1 A Ypop1 + fdpz—pl
Vdy,_ps = Ap2ps A Xpaps + Bpops A Yp1psz + fdpz—pB
Vdys_py, = Ap3pz A Xpap2 + Bpzpa A Yp3pz + fde—pZ
Vdys_pr = Apap1 A Xpap1 + Bpap1 A Yp3p1 + fde—pl
Vdpy_py, = Apapz A Xpap2 + Bpapz A Ypapz + fdp4-—p2
Vdyy_ps = Apaps A Xpaps + Bpaps A Ypaps + fdp4-—p3
Vdyy e = Apaps A Xpaps T Bpaps A Ypape T fapu_pe
Vdyy s = Apaps A Xpaps T Bpaps A Ypaps + fa,,_ s
vdps_m = Ap5p7 A Xpsp7 T Bp5p7 A Ypsp7 + fdp5_p7
Vdye_py = Apep7 A& Xpep7 T Bpep7 A Ypep7 T fape_py
Vd,e_ps = Apeps A Xpeps T Bpeps A Ypeps T fape_ps
Udm_pg = Ap7p9 A Xp7p9 + Bp7p9 A Yyp7p9 + fdp7_p9

Vayy_pg = Ap7p8 A Xp7pg + Bp7p8 AYprps t fdp7_p8




Vd,s s = Apsps A Xpaps T Bpaps A Ypsps + fa,e_ s

Vdys_y = Apsp7 A Xpap7 + Bpepr A Ypsp7 + fape_yy

Vdys o = Apspo A Xpgpo + Bpgpo A Ypeps + fa,s_ o
Al-j=—sinv{: Bl-]-=—cosvi:

*Homogenizacija teZina
Standarno odstupanje pravca je Oy ; = 1"

Pravci su mereni u dva girusa.Duzine su merene u dva ponavljanja.

On, = Zacy = + =(0.7071"
V2 V2
Py = 655_ - é L 02 =070712 =05 Py, 023 = o= el e
i—j i i-j i~j

Py ;=1
Odyy s = 0.8504 mm Odps_py = 0.8439 mm
Odyy_py = 0.9582 mm Odps_py = 0.8201 mm
Odyy_py = 0.8502 mm Odps_ps = 0.8154 mm
Odpy_py = 0.8502 mm Oy o = 0.8238 mm
Odyy s = 0.8752 mm Oy g = 0.8368 mm
Odps_py = 0.8752 mm Odpy_ps = 0.8272 mm
Odps_py = 0.8504 mm Odpg_py = 0.8368 mm
Odpypy = 0.8969 mm Odpy_po = 0.8059 mm
Odpyps = 0.8394 mm Odpyps = 0.7858 mm

= 0.8299 mm

Odps—pe




*Matrica dizajna A

X1 Y1 X2 Y2 X3 Y3 X4 Y4 X5 Y5 X6 Y6 X7 Y7 X8 Y8 X9 Y9 Z1 Z2 Z3 Z4 Z5 6 Z7 Z3
1,017111 -0,04561188 0 0 -1,01711 0,045611884 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,543159 0,205687647 0 0 0 0 -0,54316 -0,20569 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,359612 0,954046814 -0,35961 -0,95405 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,359612 0,954046814 -0,35961 -0,95405 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0,478158 -0,72392 -0,47816 0,723916463 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0,746669 -0,18192 0 0 -0,74667 0,181917 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 1,691358 -0,58358988 0 0 0 0 -1,691358379 0,58359 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0 0 0,856612 0,268485924 0 0 -0,856612 -0,26849 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0 0 0,76424 0,794354102 -0,76424 -0,79435 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0,478158 -0,72392 -0,47816 0,723916463 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
1,017111 -0,04561188 0 0 -1,01711 0,045611884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0,746669 -0,18192 0 0 -0,74667 0,181917 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0,543159 0,205687647 0 0 0 0 -0,54316 -0,20569 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 076424 0,794354102 -0,76424 -0,79435 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 -0,14191 -1,17901 0 0 0,141912895 1,179011 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 1,49072 -1,1012 -1,49072 1,101196 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0,856612 0,268485924 0 0 -0,856612 -0,26849 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0,135826 -1,05743 0 0 -0,13583 1,057427 0 0 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 1,122508 -0,46358 0 0 0 0 -1,12251 0,463576 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 0 1,090197883 -0,69145 -1,0902 0,691454 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 -0,969356 -0,93461 0,969355544 (,934607 0 0 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 1090197883 -0,69145 -1,0902 0,691454 0 0 0 0 0 0 0 0 0 0 1 0

A= 0 0 0 0 0 0 0 0 0 0 0 0 1,248107 -0,06631 0 0 -1,24811 -1,24811 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0,810971 0,778711 -0,81097 -0,77871 0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 1,122508 -0,46358 0 0 0 0 -1,12251 0,463576 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0,810971 0,778711 -0,81097 -0,77871 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,343381 -1,43655 -0,34338 1,436552 0 0 0 0 0 0 0 1

-0,0448  -0,998996 0 0 0,0448 0,998995997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,354145 -0,93519038 0 0 0 0 -0,35415 0,93519 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,935733 -0,35270904 -0,93573 0,352709 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,935733 -0,35270904 -0,93573 0,352709 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 -0,83441 -0,55114 0,834412 0,551141606 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 -0,83441 -0,55114 0,834412 0,551141606 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-0,0448  -0,998996 0 0 0,0448 0,998995997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 -0,23671 0,746669 0 0 0,236714 0,971579 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0,720634 -0,69331535 -0,72063 0,693315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 -0,99283 0,119503 0 0 0992833785 -0,1195 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 -0,59417 -0,80434 0,594167 0,804341 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,991851 -0,1274 0 0 0,991851 0,127402 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 -0,535602013 -0,84447 0,535602 0,844471 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,694086 0,719892  0,694086157 -0,71989 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 -0,05306 -0,99859 0 0 0,053057 0,721308 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0,692615 -0,72131 -0,69261 0,721308 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,381712 -0,92428 0 0 0 0 0,381712 0,924281 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0,692615 -0,72131 -0,69261 0,721308 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -09726 -0,23248 0,972601 0,232482 0 0 0 0 0 0 0 0




*Matrica tezina P

Pagg=[111111111111111111111111111

0.691 0.545 0.692 0.692 0.653 0.653 0.691 0.622 0.710 0.726

0.810 0.702 0.743 0.752 0.737 0.714 0.731 0.714 0.770 ]




*Matrica koeficijenata normalnih jednacina N

4,200231
0,241739
-1,47009
-0,22954

-2,0718
0,030893
-0,65834
-0,04309

OO0 0O C o oo oo

1,919882
0,359612
1,017111
0,543159

o o o

o

0,241738832
3,937688153
-0,22953895
-1,99253149
0,030893178
-1,38429504
-0,04309306
-0,56086163

OO0 0O C o oo oo

1,114122578
0,954046814
-0,04561188
0,205687647

o Cc o o

-1,47009
-0,22954
3,986136
-0,24392
-1,36619
0,091937
-1,14986
0,128711

O OO0 o0 CcC oo o oo

-0,35961
0,865214
0,478158
0,746669

o o o o

-0,22954
-1,99253
-0,24392
3,849908
0,091937
-1,44465
0,381524
0,384729

OO0 0O C o oo oo

-0,95405
-1,85988
-0,72392
-0,18192

-2,0718
0,030893
-1,36619
0,091937
9,302883
0,209711
-1,53663
-0,85962
-1,46757
-0,45998
-2,86069

0,98706

o o o o oo

-1,01711
-0,47816
1,816942

0,76424

0 0,856612

o o C

0
0
0

N = ATPA

0,030893178
-1,38429504
0,091936571
-1,44465437
0,209710641
4,916783963
-0,85962375
-1,60308803
-0,45997627
-0,14416938

0,98705963
-0,34057715

c o o o oCc o

0,045611884
0,723916463
1,248778494
0,794354102
0,268485924
0
0
0

*Matrica datumskih uslova R

Datum je definisan na klsi¢an na¢in koordinatam tacaka Yg,

X1 Y1 X2 Y2 Y3

=,
I

-0,65834 -0,04309 0
-0,04309 -0,56086 0
-1,14986 0,128711 0
0,381524 0,384729 0
-1,53663 -0,85962 -1,467567
-0,85962 -1,60309 -0,459976
6,588628 -0,3994 -2,50811
-0,3994 5,953815 1,254591
-2,50811 1,254591 8,613226
1,254591 -1,7365 -1,10223
-0,7357 -0,08119 -1,301919
-0,08119 -1,40043 -0,530229
¢} 0 -0,709113
¢} 0 0,05491
0 0 -2,626518
¢} 0 0,782934
¢} 0 0
¢} 0 0
-0,54316 -0,20569 0
-0,74667 0,181917 0
-0,76424 -0,79435 -0,856612
-0,70526 -3,09833 -1,49072
¢} 0 0,401722
¢} 0 -0,969356
¢} 0 0
0 0 1,122508

Xgi Yo

X4 Y4 X5

0
0 0 0

o O o o

-0,45998
-0,14417
1,254591
-1,7365
-1,10223
5,327467
-0,53023
-1,2632
0,05491
-1,12955
0,782934
-1,05405
0

0

0

0
-0,26849
1,101196
-1,78949
-0,93461
0
-0,46358

YS

o O o C

-2,860693165
0,98705963
-0,735695106
-0,081188294
-1,301918625
-0,530229349
7,488643813
-1,547020483
-2,590336917
1,171378495

o O O o C o

-1,691358379
0,141912895
0
2,059553427
1,090197883
0

X6

o O o o

0,98706
-0,34058
-0,08119
-1,40043
-0,53023

-1,2632
-1,54702
4,490605
1,171378

-1,4864

o O O o o o

0,58359
1,179011
0
0,243154
-0,69145
0

Yo

o 0O O 0O 0O oo o

-0,70911
0,05491
-2,58034
1,171378
6,859668
-0,7204
-2,00037
-0,54962
-1,55985
-1,58597
0

0

0

0
-0,13583
-1,0902
0,96888
0,810971

X7

O O O 0O 0 o0 o o

0,05491
-1,12955
1,171378

-1,4864

-0,7204
5,310765
-0,54962
-1,95574
0,043732
-0,44791

0
0
0
0
1,057427
0,691454

1,40385

0,778711

Y7

o 0O O 0O 0O oo o

-2,62652
0,782934
0

0
-2,00037
-0,54962
5,473127
-0,55251
-0,84624
0,319192
0

0

0

0
-1,12251
0
-0,81097
-1,5901

X8

O O O 0O 0 o0 o o

0,782934
-1,05405
0
0
-0,54962
-1,95574
-0,55251
5,115085
0,319192
-2,10529
0
0
0
0
0,463576
0
-0,77871
-1,75169

Y8

C OO0 000 C o000 oo

-1,55985
0,043732
-0,84624
0,319192
2,406084
1,266776

CcC O O o oo

-1,24811
-0,34338

O O 00 000 o000 oo

-1,58597
-0,44791
0,319192
-2,10529
1,266776
4,046392

o O O o o o

-1,24811
1,436552

Y9

1,919882
1,114123
-0,35961
-0,95405
-1,01711
0,045612
-0,54316
-0,20569

O CC OO0 O0OWOoOOoCoCoOoOoOooc oo

Z1

0,359612
0,954047
0,865214
-1,85988
-0,47816
0,723916
-0,74667
0,181917

O O 00 00O WO oo oo oo o o oo

2

1,017111
-0,04561
0,478158
-0,72392
1,816942
1,248778
-0,76424
-0,79435
-0,85661
-0,26849
-1,69136

0,58359

O oo oOwnm o o oo o o oo

Z3

0,543159
0,205688
0,746669
-0,18192

0,76424
0,794354
-0,70526
-3,09833
-1,49072
1,101196
0,141913
1,179011

O CcCCcC o Vo oo o oCcC oCc o oo

Z4

o O o o

0,856612
0,268486
0
0
0,401722
-1,78949
0
0
-0,13583
1,057427
-1,12251
0,463576

O O 0 W oo oo oo

25

o 0O O 0O 0O oo o

-0,96936
-0,93461
2,059553
0,243154

-1,0902
0,691454

O C N O OOOoOOoO oo o o

26

O 0O 0O 0 C oo oo o

1,090198
-0,69145

0,96888

1,40385
-0,81097
-0,77871
-1,24811
-1,24811

o W o o oo oo

21

[ollelelleleleollelle]

1,122508
-0,46358
0

0
0,810971
0,778711
-1,5901
-1,75169
-0,34338
1,436552

w o oo oo oo

Z8




*Matrica koeficijenata normalnih jedna¢ina N proSirena matricom datumskih uslova R~ N = N + RRT [

4,200231 0,24174 -1,470088177 -0,22954 -2,0718 0,030833178 -0,658 -0,04309 0
0,241739 3,93769 -0,229538947 -1,899253 0,03085 -1,38429504 -0,043 -0,56086 0
-1,47009 -0,2295 3,986135523 -0,24352 -1,3662 0,091936571 -1,15 0,128711 0
-0,22954 -1,9925 -0,243921336 3,849908 0,00194 -1,44465437 0,3815 0,384720 0
-2,0718 0,03089 -1,366190681 0,091937 9,30288 0,209710641 -1,537 -0,85962 -1,4676
0,030893 -1,3843 0,091936571 -1,44465 0,20071 4,516783963 -0,86 -1,60309 -046
-0,65834 -0,0431 -1,149856665 0,381524 -1,5366 -0,85062375 6,5886 -0,3994 -2,5081
-0,04309 -0,5600 0,12871063 0,384729 -0,8506 -1,60308803 -0,399 5953815 1,2546
0 0 0 0 -1,4676 -0,45997627 -2,508 1,254591 8,6132

0 0 0 0 -0,46 -0,14416938 1,2546 -1,7365 -1,1022

0 0 0 0 -2,8607 0,98705963 -0,736 -0,0811% -1,3019

0 0 0 0 0,98706 -0,34057715 -0,081 -1,40043 -0,5302

0 0 0 0 0 0 0 0 -0,7091

0 0 0 0 0 0 0 00,0549

N R 0 0 0 0 0 0 0 0 -2,6265
[RT 0] E 0 0 0 0 0 0 0 0 07829
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
1,919882 1,11412 -0,350612108 -0,95405 -1,0171 0,045611884 -0,543 -0,20569 0
0,359612 0,95405 0,865214295 -1,85088 -0,4782 0,723016463 -0,747 0,181917 0
1,017111 -0,0456 0,478157808 -0,72392 1,81654 1,248778494 0,764 -0,79435 -0,8566
0,543159 0,20560 0,746668595 -0,18192 0,76424 0,794354102 -0,705 -3,09833 -1,4907
0 0 0 0 0,85661 0,268485924 0 0 04017

0 0 0 0 0 0 0 0 -0,9694

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 1,1225

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
Matrica kofaktora nepoznatih parametara N~ =Q, N~ = (N + RRT)
8,467239 1,663869351 7,256237 -0,62265 5,475942 1,687830301 3,921921 -0,2714
1,663869 1,158498938 1,441366 0,337312 0,930773 0,89136104 0,63185 0,187957
7,256237 1,441365649 6,628279 -0,47533 4,905045 1,467861374 3,584453 -0,22482
-0,62265 0,337311506 -0,47533 0,834731 -0,34031 0,260595993 -0,17103 0,185947
5,475042 0,930773423 4,905045 -0,34031 3,992794 0971133814 2,942021 -0,15044
1,68783 0,89136104 1,467861 0,260506 0,971134 1,03116864 0,676952 0,205481
3,021921 0,631849729 3,584453 -0,17103 2,942021 0,676952201 2,45939 -0,06511
-0,2714 0,187957171 -0,22482 0,185947 -0,15044 0,205481085 -0,06511 0,458443
2,481427 0,375050178 2,280267 -0,08949 1,937945 0,398367064 1,585689 -0,02875
-0,1135 0,194608795 -0,12318 0,099949 -0,16105 0,200133795 -0,20281 0,22798
3,711489 0,461855688 3,401257 -0,23066 2,91553 0,451412663 2,296834 -0,07766
1,261269 0,451503917 1,10864 0,021267 0,798242 0,475470852 0,552166 0,180273
2,067192 0,237510836 1,904684 -0,11695 1,652754 0,239303138 1,335541 -0,06435
N~ =] 1,552843 0,325713546 1,399337 -0,04863 1,129871 0,341404964 0,856519 0,036076
2,36E-16 2,95118E-17 -1,2E-16 1,48E-17 -2,4E-16 0 0 1,84E-17
-5E-16 -2,8501E-16 -2E-16 -5E-17 -1,4E-16 -1,5485E-16 4,49E-17 -1,7E-18
0 0 0 0 0 0 0 0
1,286988 0,186349503 1,181026 -0,05453 1,003439 0,196728619 0,815582 -0,0252
-2,84247 -0,78570006 -2,26138 0,344128 -1,50902 -0,70212122 -0,94127 0,101578
-2,56478 -0,69532185 -2,20114 0,450988 -1,43461 -0,68558266 -0,88924 0,035308
-2,81911 -0,67308092 -2,39731 0,267556 -1,67505 -0,73507794 -1,05891 0,131579
-2,45256 -0,56027825 -2,12229 0,209671 -1,47857 -0,56941932 -0,92218 0,22825
-2,56837 -0,38373435 -2,31776 0,157296 -1,906 -0,41304722 -1,47538 0,148777
-2,23573 -0,24092177 -2,03523 0,19134 -1,72508 -0,22364654 -1,3267 0,10311
-1,91689 -0,21536946 -1,7591 0,126565 -1,52055 -0,20965402 -1,20023 0,063189
-2,52417 -0,3482442 -2,31588 0,119278 -1,97056 -0,36564248 -1,50855 0,066082

N R]
RT 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
-0,45998 -2,860693165 0,98706 0 0 0 0
-0,14417 0,98705963 -0,3406 0 0 0 0
1,254591 -0,735695106 -0,0812 0 0 0 0
-1,7365 -0,081188294 -1,4004 0 0 0 0
-1,10223 -1,301918625 -0,5302 -0,7091 0,05491 -2,62652 0,782934
5,327467 -0,530229349 -1,2632 0,05491 -1,12955 0,782934 -1,05405
-0,53023  7,488643813 -1,547 -2,5803 1,171378 0 0
-1,2632  -1,547020483 4,4906 1,17138 -1,4864 0 0
0,05491 -2,590336917 1,17138 6,85967 -0,7204 -2,00037 -0,54962
-1,12955  1,171378495 -1,4864 -0,7204 5,310765 -0,54962 -1,95574
0,782934 0 0 -2,0004 -0,54962 5,473127 -0,55251
-1,05405 0 0 -0,549% -1,95574 -0,55251 5,115085
0 0 0 -1,5598 0,043732 -0,84624 0,319192
0 0 0 -1,58 -0,44791 0,319192 -2,10529
0 0 0 0 0 0 0
0 0 0 0 0 0 0
-0,26849 -1,691358379 0,58359 0 0 0 0
1,101196  0,141912895 1,17901 0 0 0 0
-1,78949 0 0 -0,1358 1,057427 -1,12251 0,463576
-0,83461  2,059553427 0,24315 -1,0802 0,691454 0 0
0 1,090197883 -0,6915 0,96888 1,40385 -0,81097 -0,77871
-0,46358 0 0 0,81097 0,778711 -1,5901 -1,75169
0 0 0 0 0 1 0
0 0 0 0 0 0 1
0 0 0 0 0 0 0
1 _ pRT [N - R‘]
RT™ 0-
2,481427 -0,1135 3,711489126 1,261269 2,067192 1,552843
0,37505 0,194609 0,461855688 0,451504 0,237511 0,325714
2,280267 -0,12318 3,40125698 1,10864 1,904684 1,399337
-0,089489 0,099949 -0,230662558 0,021267 -0,11695 -0,04863
1,937945 -0,16105  2,915529883 0,798242 1,652754 1,129871
0,398367 0,200134 0,451412663 0,475471 0,239303 0,341405
1,585689 -0,20281  2,296834343 0,552166 1,335541 0,856519
-0,028748 0,22798 -0,077661481 0,180273 -0,06435 0,036076
1,220234 -0,07675 1,585466343 0,368061 0,978749 0,597561
-0,076748 0,530514 -0,160626088 0,270261 -0,11273 0,052765
1,585466 -0,16063  2,615810174 0,59901 1,437171 0,89492
0,368061 0,270261 0,599009765 0,712037 0,226722 0,389565
0,978749 -0,11273  1,437170565 0,226722 1,074801 0,545082
0,597561 0,052765  0,894920453 0,389565 0,545082 0,662004
-5,9E-17 5,9e-17 -1,18047E-16 -5,9E-17 -1,8E-16 -1,2E-16
5,83E-17 -2,1E-16 1,25674E-16 1,91E-16 -1,7E-16 1,3E-16
¢} ¢} ¢} 0 0 ¢}
0,612487 -0,06095 0,825476138 0,182952 0,627731 0,362356
-0,54632 -0,06135 -0,820238137 -0,45945 -0,42591 -0,42702
-0,520684 -0,08906 -0,783582974 -0,46234 -0,40317 -0,41475
-0,600006 -0,00567 -0,864993531 -0,45409 -0,46255 -0,45051
-0,533498 -0,06705 -0,887417855 -0,46301 -0,44277 -0,42732
-0,964499 0,331099 -1,431379553 -0,2856 -0,83511 -0,61038
-0,794947 0,263575 -1,599144817 -0,40983 -0,68841 -0,5864
-0,832234 0,107021 -1,352020114 -0,23297 -0,81104 -0,5705
-1,181411 0,156656 -1,634129358 -0,34597 -1,11626 -0,70814

O 00000000 O 00

-1,55985
0,043732
-0,84624
0,319192
2,406084
1,266776

[=li= el oo e

-1,24811
-0,34338

O 0O 00 000000 o000 o0o0o00 o000 oo oo

OO0 00O C0COO0 00 O 0O

-1,58597
-0,44791
0,319192
-2,10529
1,266776
4,046392

O 0O OO0 OO

-1,24811
1,436552

O 0O 0O CC OO0 O0CCC o o000 0OO0o0O0 00 o oo oo

o O O

0,359612 1,017111 0,543159 0 0 0
0,954047 -0,04561 0,205688 0 0 0
0,865214 0,478158 0,746669 0 0 0
-1,85988 -0,72392 -0,18192 0 0 0
-0,47816 1,816042 0,76424 0,856612 0 0
0,723916 1,248778 0,794354 0,268486 0 0
-0,74667 -0,76424 -0,70526 0 0 0
0,181917 -0,79435 -3,09833 0 0 0
0 -0,85661 -1,49072 0,401722 -0,96936 0
0 -0,26%49 1,101196 -1,78949 -0,93461 0
0 -1,69136 0,141913 0 2,059553 1,090198
0 058359 1,179011 0 0243154 -0,69145
0 0 0 -013583 -1,0002 0,96888
0 0 0 1,057427 0,691454 1,40385
0 0 0 -1,12251 0 -0,81097
0 0 0 0463576 0 -0,77871
0 0 0 0 0 -1,24811
0 0 0 0 0 -1,24811
0 0 0 0 0 0
3 0 0 0 0 0
0 5 0 0 0 0
0 0 5 0 0 0
0 0 0 3 0 0
0 0 0 0 2 0
0 0 0 0 0 3
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 1,286988 -2,84247 -2,56478 -2,81911 -2,45256
0 018635 -0,7857 -0,69532 -0,67308 -0,56028
0 1,181026 -2,26138 -2,20114 -2,39731 -2,12229
0 -0,05453 0,344128 0,450988 0,267556 0,209671
0 1,003439 -1,50902 -1,43461 -1,67505 -1,47857
0 0,196729 -0,70212 -0,68558 -0,73598 -0,56942
0 0,815582 -0,94127 -0,88924 -1,05891 -0,92218
0 -0,0252 0,101578 0,035308 0,131579 0,22825
0 0,612487 -0,54632 -0,52068 -0,60001 -0,5335
0 -0,06095 -0,06135 -0,08906 -0,00567 -0,06705
0 0,825476 -0,82024 -0,78358 -0,86499 -0,88742
0 0,182952 -0,45945 -0,46234 -0,45409 -0,46301
0 0,627731 -0,42591 -0,40317 -0,46255 -0,44277
0 0,362356 -0,42702 -0,41475 -0,45051 -0,42732
0 -1,26-16 2,95E-17 -1,86-16  -3E-17  -3E-17
0 5,39E-17 1,036-16 -4,56-18 1,53E-16 -8,1E-17
0 0 0 0 0 0
0 0,737191 -0,28545 -0,27097 -0,31451 -0,28156
0 -0,28545 1,618161 1,14461 1,112393 0,945947
0 -0,27097 1,14461 1,489629 1,048334 0,872615
0 -0,31451 1,112393 1,048334 1,344183 0,96078
0 -0,28156 0,945947 0,872615 0,96078 1,131931
0 -0,5218 0,66151 0,615527 0,75897 0,635161
0 -0,38702 0,522533 0,492767 0,556113 0,586606
0 -0,32341 0,410795 0,389748 0,43903 0,441588
0 -0,85534 0,557598 0,527462 0,616211 0,554695

0,810971|
0,778711:

-1,5901|
-1,75169]
-0,34338I
1,4365521

-2,56837
-0,38373
-2,31776
0,157296
-1,906
-0,41305
-1,47538
0,148777
-0,9645
0,331099
-1,43138
-0,2856
-0,83511
-0,61038
-5,9E-17
-1,1E-16
0
-0,5218
0,66151
0,615527
0,75897
0,635161
1,418519
0,951785
0,792582
1,046098

0O 0 000000000k O00000 000 0OO0O OO0 Oo

(== R ]

-2,23573
-0,24092
-2,03523
0,19134
-1,72508
-0,22365
-1,3267
0,10311
-0,79495
0,263575
-1,59914
-0,40983
-0,68841
-0,5864
5,9E-17
-5,8E-17
0
-0,38702
0,522533
0,492767
0,556113
0,586606
0,951785
1,761948
0,822387
0,861803

OO0 00O C0CO0O0CO0OO0OFr OO0 0000000 O0OO0 OO0 Oo

o O O

-1,91689
-0,21537
-1,7591
0,126565
-1,52055
-0,20965
-1,20023
0,063189
-0,83223
0,107021
-1,35202
-0,23297
-0,81104
-0,5705
-5,9E-17
-1,1E-16
0
-0,32341
0,410795
0,389748
0,43903
0,441588
0,792582
0,822387
1,165308
0,850126

0 0 0 0 0 00 0 k0o 000 0000 00000 0 0 0

o o O

-2,52417
-0,34824
-2,31588
0,119278
-1,97056
-0,36564]
-1,59855
0,066082
-1,18141
0,156656
-1,63413
-0,34597
-1,11626
-0,70814
1,18E-16
1,17E-16

0
-0,85534
0,557598
0,527462
0,616211
0,554695
1,046098
0,861803
0,850126
1,694732




Mypi = 0¢ * ’Qxixl-

Mypr = 2.0576 mm
my,1 = 0.7611 mm
Mypz = 1.8205 mm
Myp, = 0.6460 mm
Mypz = 14129 mm
myp3 = 0.7180 mm
Myps = 1.1089 mm

Myps = 0.4788 mm

*Standardno odstupanje nepozatih parametara

Mypi = Op * / Qyy;

my,s = 0.5150 mm
Mype = 1.1436 mm
Mype = 0.5967 mm
Myp7; = 0.7331 mm
my,; = 0.5753 mm
Mypg = 0.0000 mm
Mypg = 0.0000 mm

Mypo = 0.0000 mm

Myps = 0.7811 mm

*Standardno odstupanje polozaja tatake

Mype = 0.6071 mm

mp; =

2
xpi

2

+ My,

mp,; = 2.1938 mm
mp, = 1.9317 mm
mp3; = 1.5849 mm
mp, = 1.2079 mm
mps = 0.9356 mm
mpe = 1.2899 mm
mp; = 0.9319 mm
mpg = 0.0000 mm

mpg = 0.6071 mm

My = 0p * /inzi

m,, = 0,8995"
m,, = 0.8630"
m,; = 0.8198"
Myq = 0.7523"
m,s = 0.8422"
m,e = 0.9386"
m,,; = 0.7633"
m,s = 0.9205 "




*Elementi elipse gresaka

k = \/(Qxx - ny)z + 4Q9%y /11 = %(Qxx + ny + k) /12 = %(Qxx + ny - k)

c=o XLy,  A=cfh  B=cofl, 1920 =2

xx—ny
A — velika poluosa elipse, B — mala poluosa elipse,

6 — ugao koji velika poluosa A zaklapa sa pravcem severa

Apy = 5.1427 mm Bp, = 1.5457 mm 0p, = 12° 14 24" % =3.3271
Ap, = 44691 mm Bp, = 1.5442 mm 65, = 355°20' 26" ;% = 2.8941
Aps = 3.5819 mm Bps = 1.4900 mm 0p; = 16° 37 43" ‘B‘f = 2.4039
Apy = 2.7155 mm Bpy = 1.1692 mm 0p, = 358°8' 17" % = 2.3225
Aps = 1.9185 mm Bps = 1.2506 mm 0ps = 353°43' 36" ;‘—iz = 1.5341
Ape = 2.8903 mm Bps = 1.2710 mm 0ps = 16° 05’ 27" ;‘f = 22741
Ap, = 2.0851 mm Bp, = 0.9249 mm 0p, = 34°37' 49" % = 2.2544
Apo = 1.4861 mm Bpo = 0.0000 mm 0o = 00° 00’ 00"

*Matrica kofaktora popravaka Q, Q, = P! — AQ, AT

QVdiag

=[0.5272 0.5735 0.4262 0.4298 0.5615 0.4812 0.2055 0.5226 0.5026 0.4720

0.4293 0.5140 0.6162 0.5125 0.3328 0.1960 0.2269 0.3813 0.3200 0.2473
0.2473 0.2603 0.1367 0.2419 0.3714 0.4219 0.2414 1.0356 1.1846 1.0151
1.0151 1.1400 1.1400 1.0356 0.1524 0.9750 0.9054 0.6250 1.0788 0.6664

0.9602 0.8229 1.0852 0.7917 1.0852 1.259]




1y = PyQy,

* Koeficijenti unutraS$nje pouzdanosti 7;

r, = 0.5272
r, = 0.5735
r3 = 0.4262
r, = 0.4298
rs = 0.5615
re = 0.4812
r7 =0.2055
rg = 0.5226
19 = 0.5026
10 = 0.4720
r11 = 0.4293
11, = 0.5140
113 = 0.6162
T4 = 0.5125
15 = 0.3328
16 = 0.1960
r17 = 0.2269
rg = 0.3813
T19 = 0.3224
20 = 0.2473
21 = 0.2473
T2, = 0.2603
23 = 0.1367

1; = 0.30 => Merenje je pouzdano

T24 = 0.2419
rys = 0.3714
Te = 04219
ryr = 0.2414
s = 0.7161
Ty9 = 0.6451
T30 = 0.7022
13 = 0.7022
T3y = 0.7441
T3 = 0.7441
r3s = 0.7161
r35 = 0.0947
T36 = 0.6919
T3, = 0.6573
T3 = 0.5061
T3 = 0.7574
Tao = 0.4954
1y = 0.7221
T4y = 0.6063
Tas = 0.7748
T4s = 0.5785
Tys = 0.7748

T'46 == 0.9694’




*Marginalna gruba greska G; koja se moze otkriti Data-snooping testom

_ 00\//1—0

G| =
l Pi Qvii

|G| <70, 70, = 4,9497

AO = tl_ﬁo + tl_a/z = 0,84‘2 + 1,96 = 2,802

G, = 1.4417
G, = 1.5037
Gs = 1.2963
G, = 1.3017
Gs = 1.4878
Ge = 1.3774
G, = 0.9001
Gg = 1.4354
Gy = 1.4076
Gio = 1.3641
Gy, = 1.3010
Gy, = 1.4235
Gy = 1.5586
Gy = 1.4214
Gys = 1.1454

Gy = 0.8790

Gy, = 0.9458
Gis = 1.2261
Gy = 1.1274
G,o = 0.9874
G,y = 0.9874
G, = 1.0130
G, = 0.7341
G,y = 0.9766
G,s = 1.2100
G,e = 1.2897
G,; = 0.9756
G, = 2.9222
G, = 3.9686
G4 = 2.8918
G4y = 2.8918

Gay = 3.2479
Gas = 3.2479
Gay = 2.9222
Gas = 1.2471
G = 2.7630
Gy = 2.6026
Gag = 1.9386
Go = 2.9375
Gy = 2.1802
Gy = 2.5874
Gy = 2.4447
Gz = 2.8970
Guy = 24178
Gus = 2.8970
Gu = 2.8936




b)

*Plan opazanja

Plan opazanja

Stanica

Vizura

Pravac

)
<
N¢

=
(<%}

P1

P3

P4

P2

P2

P1

P3

P4

P3

P6

PS5

P4

P2

P1

P4

P2

P1

P3

P6

P5

P5

P3

P7

P8

P6

P7

PS5

P7

P6

P9

P8

P8

PS5

P7

P9

XX XXX XX XX XXX XXX XXX XXX XX XXX X

XX XXX =X X [ X[ [[ XXX = [ XXX~ [=[= [~ [X[|X[X|X]|X




P1

*Skica mreze

P2

P3

P6

P4

P5

P7

P8

P9




* Jednacine popravaka za pravce

170-’191—133
va’pl—pzl-
va’pl—pz
vapz—pl
vapz—pS
vapz—pzt
va’ps—ps
va’ps—ps
170‘;73—;74
Uap3—p2
Uap3—p1
Uapél-—pz
vapél-—pl
vap4—p3
U“pél-—pé
vap4—p5
vaps—p3
va'ps—p7
va'ps—pa
va'pé—p7
va'p6—p5

v“p7—p6

ap1p3 A xp1p3 + bp1p3 A yp1p3 + Cp1p3 A Z + fapl_p3
Apips A Xp1pa + Dp1ps A Vpipa + Cpipa A Zy + fozpl_p4
Apip2 A Xp1p2 + Dp1p2 A Ypipz + Cpipz A Zy + fapl_pz
Apap1 A Xpop1 + Dpop1 A Vpop1 + Cpap1 & 75 + fapz_m
ap2p3 A xp2p3 + bp2p3 A Yp2p3 + Cp2p3 A Z2 + fapz_p3
Ap2pa A Xpopa + Dpopa A Vpopa + Cpapa & 75 + fapz_p4
ap3p6 A xp3p6 + bp3p6 A Yp3p6 + Cp3p6 A Z3 + fapg_p(,
ap3p5 A xp3p5 + bp3p5 A :Vp3p5 + Cp3p5 A Z3 + fapg_ps
ap3p4 A xp3p4 + bp3p4 A Yp3p4 + Cp3p4 A Z3 + fapg_p4
ap3p2 A xp3p2 + bp3p2 A Yp3p2 + Cp3p2 A Z3 + fapg_pz
ap3p1 A xp3p1 + bp3p1 A Yp3p1 + Cp3p1 A Z3 + fapg_pl
ap4p2 A xp4p2 + bp4p2 A Yp4p2 + Cp4p2 A Zy + fap4_p2
Apap1 A Xpap1 + Dpap1 A Ypap1 + Cpap1 A Z4 + fap4_p1
ap4p3 A xp4p3 + bp4p3 A Yp4p3 + Cp4p3 A Zy + fap4_p3
Apape A Xpape T Dpape A Ypape T Cpape A Zs + fap4_p6
ap4p5 A xp4p5 + bp4p5 A Yp4p5 + Cp4p5 A Zy + fap4_p5
ap5p3 A xp5p3 + bp5p3 A Yp5p3 + Cp5p3 A Zg + faps_pg
ap5p7 A xp5p7 + bp5p7 A Yp5p7 + Cp5p7 A Zs + fap5_p7
ap5p8 A xp5p8 + bp5p8 A Yp5p8 + Cp5p8 A Zs + fap5_pg
Apep7 A Xpep7 + Dpep7 A Ypep7 T Cpep7 A Ze + fapﬁ_m
ap6p5 A xp6p5 + bp6p5 A Yp6p5 + Cp6p5 A Zg + fapé_ps

Ap7p6 A Xp7p6 T Dp7pe A Vp7pe T Cp7pe & Z7 + fap7_p6




vap7_p9 = ap7p9 A xp7p9 + bp7p9 A yp7p9 + Cp7p9 A Z7 + fap7_p9
vap7_p8 = ap7p8 A xp7p8 + bp7p8 A yp7p8 + Cp7p8 A Z7 + fap7_p3
Vayg_ps = Apsps A Xpgps + bp8p5 A Ypgps t Cpgps A Zg + faps_ps
Vayg_p7; = Qpsp7 A Xpgp7 + bp8p7 A Ypgp7 + Cpgp7 A Zg + faps_p7

Vayg_po = Apspo A Xpgpo T bp8p9 A Ypgpo T Cpgpo A Zg + faps_pg

_ p''sin v/ A p'' cosv; _q
dij DO . b DO . “ij =
i~j i~j

* Jednacine popravaka za duzine
Vay_ps = Ap1p3 A Xp1p3 T Bp1p3 A Ypipz + fdpl_pg
Vdy_py = Apipa A Xpips + Bpipa A Ypips + fdpl—p4-
Vapi_p, = Aplpz A Xp1pp + Bplpz A Ypipz + fdpl_pz
Vdy,_p1 = Ap2p1 A Xpap1 + Bpop1 A Ypop1 + fdpz—pl
Vdy,_ps = Ap2ps A Xpaps + Bpops A Ypips + fdpz—pB
Vdys_py, = Apapz A Xpap2 + Bpzpa A Yp3pz + fde—pZ
Vdys_py = Apap1 A Xp3p1 + Bpzp1 A Yp3p1 + fde—pl
Vdpy o = Apap2 A& Xpap2 + Bpapz A Ypapz + fa,,_
Vdypy s = Apaps A Xpaps T Bpaps A Vpaps + fa,, s
Vdypy e = Apaps A Xpaps T Bpaps A Ypape T fdpa_pe
Vd,, s = Apaps A Xpaps T Bpaps A Ypaps + fa,,_ps
Vdys_y = Apsp7 A Xpsp7 + Bpspr A Ypsp7 + faps_,,
Udp6_p7 = Ap6p7 A Xpep7 + Bp6p7 A Yyep7 + fdpé_m

Vape_ps = Ap6p5 A Xpeps + Bp6p5 A Ypeps T fdpé_ps




vdp7_p9 = Ap7p9 A xp7p9 + Bp7p9 A yp7p9 + fdp7_p9
Vdy,_ps = Ap7ps & Xp7ps + Bprpg A Yprps + fdp7_p8
Vayg_ps = Ap8p5 A Xpgps + Bp8p5 A Ypgps + fdpg_ps
Vayg_py = Ap8p7 A Xpgp7 + Bp8p7 A Ypgp7 T fdpg_p7
Vayg_po = Ap8p9 A Xpgpo + Bp8p9 A Ypgpo + fdpg_pg

Ajj =—sinV]l: Bl-]-=—cosvjl:

*Homogenizacija teZina
Standarno odstupanje pravca je Ou;_; = 1",

Pravci su mereni u dva girusa.Duzine su merene u dva ponavljanja.

On, = Zacy = + =(0.7071"
V2 V2
Py = 025_ - #_1 L 02 =070712 =05 P, = 025 = o= p e
i—j i i-j i-j

Py ;=1
Odyy s = 0.8504 mm Odps_py = 0.8439 mm
Odyy_py = 0.9582 mm Odps_py = 0.8201 mm
Odyy_py = 0.8502 mm Odps_ps = 0.8154 mm
Odpy 1 = 0.8502 mm Odyy_po = 0.8238 mm
Odyy s = 0.8752 mm Odyy g = 0.8368 mm
Odps_py = 0.8752 mm Odpy_ps = 0.8272 mm
Odps_py = 0.8504 mm Odpy_py = 0.8368 mm
Odpypy = 0.8969 mm Odpg_po = 0.8059 mm
Odpyps = 0.8394 mm Odpyps = 0.7858 mm

= 0.8299 mm

Odps—ps




*Matrica dizajna A

X1 Y1 X2 Y2 X3 Y3 X4 Y4 X5 Y5 X6 Y6 X7 Y7 X8 Y8 X9 Y9 Z1 Z2 Z3 Z4 Z5 6 Z7 Z3
1,017111 -0,04561188 0 0 -1,01711 0,045611884 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,543159 0,205687647 0 0 0 0 -0,54316 -0,20569 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,359612 0,954046814 -0,35961 -0,95405 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
0,359612 0,954046814 -0,35961 -0,95405 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0,478158 -0,72392 -0,47816 0,723916463 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0,746669 -0,18192 0 0 -0,74667 0,181917 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0

0 0 0 0 1,691358 -0,58358988 0 0 0 0 -1,691358379 0,58359 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0 0 0,856612 0,268485924 0 0 -0,856612 -0,26849 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0 0 0,76424 0,794354102 -0,76424 -0,79435 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

0 0 0,478158 -0,72392 -0,47816 0,723916463 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
1,017111 -0,04561188 0 0 -1,01711 0,045611884 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
0 0 0,746669 -0,18192 0 0 -0,74667 0,181917 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0,543159 0,205687647 0 0 0 0 -0,54316 -0,20569 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0
0 0 0 0 076424 0,794354102 -0,76424 -0,79435 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 -0,14191 -1,17901 0 0 0,141912895 1,179011 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0 0 1,49072 -1,1012 -1,49072 1,101196 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0

0 0 0 0 0,856612 0,268485924 0 0 -0,856612 -0,26849 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0,135826 -1,05743 0 0 -0,13583 1,057427 0 0 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 1,122508 -0,46358 0 0 0 0 -1,12251 0,463576 0 0 0 0 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0 0 1,090197883 -0,69145 -1,0902 0,691454 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 -0,969356 -0,93461 0,969355544 (,934607 0 0 0 0 0 0 0 0 0 0 0 1 0 0

0 0 0 0 0 0 0 0 0 0 1090197883 -0,69145 -1,0902 0,691454 0 0 0 0 0 0 0 0 0 0 1 0

A= 0 0 0 0 0 0 0 0 0 0 0 0 1,248107 -0,06631 0 0 -1,24811 -1,24811 0 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0 0 0 0 0,810971 0,778711 -0,81097 -0,77871 0 0 0 0 0 0 0 0 1 0

0 0 0 0 0 0 0 0 1,122508 -0,46358 0 0 0 0 -1,12251 0,463576 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0,810971 0,778711 -0,81097 -0,77871 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0,343381 -1,43655 -0,34338 1,436552 0 0 0 0 0 0 0 1

-0,0448  -0,998996 0 0 0,0448 0,998995997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,354145 -0,93519038 0 0 0 0 -0,35415 0,93519 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,935733 -0,35270904 -0,93573 0,352709 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0,935733 -0,35270904 -0,93573 0,352709 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 -0,83441 -0,55114 0,834412 0,551141606 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 -0,83441 -0,55114 0,834412 0,551141606 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-0,0448  -0,998996 0 0 0,0448 0,998995997 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 -0,23671 0,746669 0 0 0,236714 0,971579 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0,720634 -0,69331535 -0,72063 0,693315 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 -0,99283 0,119503 0 0 0992833785 -0,1195 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 -0,59417 -0,80434 0,594167 0,804341 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,991851 -0,1274 0 0 0,991851 0,127402 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 -0,535602013 -0,84447 0,535602 0,844471 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,694086 0,719892  0,694086157 -0,71989 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 -0,05306 -0,99859 0 0 0,053057 0,721308 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0,692615 -0,72131 -0,69261 0,721308 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 -0,381712 -0,92428 0 0 0 0 0,381712 0,924281 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0,692615 -0,72131 -0,69261 0,721308 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 -09726 -0,23248 0,972601 0,232482 0 0 0 0 0 0 0 0




*Matrica tezina P

Pagg=[111111111111111111111111111

0.691 0.545 0.692 0.692 0.653 0.653 0.691 0.622 0.710 0.726

0.810 0.702 0.743 0.752 0.737 0.714 0.731 0.714 0.770 ]




Matrica koeficijenata normalnih jednac¢ina N N = ATPA

o O o o

0,98706
-0,34058
-0,08119
-1,40043
-0,53023

-1,2632
-1,54702
4,490605
1,171378

-1,4864

o O O o o o

0,58359
1,179011
0
0,243154
-0,69145
0

Y6

4,200231 0,241738832 -1,47009 -0,22954 -2,0718 0,030893178 -0,65834 -0,04309 0 0 0
0,241739 3,937688153 -0,22954 -1,99253 0,030893 -1,38429504 -0,04309 -0,56086 0 0 0
-1,47009 -0,22953895 3,986136 -0,24392 -1,36619 0,091936571 -1,14986 0,128711 0 0 0
-0,22954 -1,99253149 -0,24392 3,849908 0,091937 -1,44465437 0,381524 0,384729 0 0 0
-2,0718 0,030893178 -1,36619 0,091937 9,302883 0,209710641 -1,53663 -0,85962 -1,467567 -0,45998 -2,860693165
0,030893 -1,38429504 0,091937 -1,44465 0,209711 4,916783963 -0,85962 -1,60309 -0,459976 -0,14417 0,98705963
-0,65834 -0,04309306 -1,14986 0,381524 -1,53663 -0,85962375 6,588628 -0,3994 -2,50811 1,254591 -0,735695106
-0,04309 -0,56086163 0,128711 0,384729 -0,85962 -1,60308803 -0,3994 5,953815 1,254591 -1,7365 -0,081188294
0 0 0 0 -1,46757 -0,45997627 -2,50811 1,254591 8,613226 -1,10223 -1,301918625
0 0 0 0 -0,45998 -0,14416938 1,254591 -1,7365 -1,10223 5,327467 -0,530229349
0 0 0 0 -2,86069 0,98705963 -0,7357 -0,08119 -1,301919 -0,53023 7,488643813
0 0 0 0 0,98706 -0,34057715 -0,08119 -1,40043 -0,530229 -1,2632 -1,547020483
0 0 0 0 0 0 0 0 -0,709113 0,05491 -2,590336917
N= 0 0 0 0 0 0 0 0 005491 -1,12955 1,171378495
0 0 0 0 0 0 0 0 -2,626518 0,782934 0
0 0 0 0 0 0 0 0 0,782934 -1,05405 0
0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0
1,919882 1,114122578 -0,35961 -0,95405 -1,01711 0,045611884 -0,54316 -0,20569 0 0 0
0,359612 0,954046814 0,865214 -1,85988 -0,47816 0,723916463 -0,74667 0,181917 0 0 0
1,017111 -0,04561188 0,478158 -0,72392 1,816942 1,248778494 -0,76424 -0,79435 -0,856612 -0,26849 -1,691358379
0,543159 0,205687647 0,746669 -0,18192 0,76424 0,794354102 -0,70526 -3,09833 -1,49072 1,101196 0,141912895
0 0,856612 0,268485924 0 0 0401722 -1,78949 0
0 0 0 0 0 0 0 0 -0,969356 -0,93461  2,059553427
0 0 0 0 0 0 0 0 0 0 1,090197883
0 0 0 0 0 0 0 0 1,122508 -0,46358 0
*Matrica datumskih uslova B
Datum je definisan minimalnim tragom na sve tacke.
X1 Y1 X2 Y2 X3 Y3 X4 Y4 X5 Y5 X6
0,333333 0 0333333333 0 033333333 0 0333333 0 033333333 0 0333333333
BT = 0 0333333333 0 0,3333333 0 0,333333 0 0,333333 0 0,333333

-0,49281 0,006712014 -0,386429227 -0,2755275 -0,1910678 0,020244 0,002358

-0,1808 0,13582364 -0,08221

0 0 0 0 0 0 1,919882

0 0 0 0 0 0 1,114123

0 0 0 0 0 0 -0,35961

0 0 0 0 0 0 -0,95405

0 0 0 0 0 0 -1,01711

0 0 0 0 0 0 0,045612

0 0 0 0 0 0 -0,54316

0 0 0 0 0 0 -0,20569
-0,70911 0,05491 -2,62652 0,782934 0 0 0
0,05491 -1,12955 0,782934 -1,05405 0 0 0
-2,58034 1,171378 0 0 0 0 0
1,171378 -1,4864 0 0 0 0 0
6,859668 -0,7204 -2,00037 -0,54962 -1,55985 -1,58597 0
-0,7204 5,310765 -0,54962 -1,95574 0,043732 -0,44791 0
-2,00037 -0,54962 5,473127 -0,55251 -0,84624 0,319192 0
-0,54962 -1,95574 -0,55251 5,115085 0,319192 -2,10529 0
-1,55985 0,043732 -0,84624 0,319192 2,406084 1,266776 0
-1,58597 -0,44791 0,319192 -2,10529 1,266776 4,046392 0
0 0 0 0 0 0 3

0 0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0
-0,13583 1,057427 -1,12251 0,463576 0 0 0
-1,0902 0,691454 0 0 0 0 0
0,96888 1,40385 -0,81097 -0,77871 -1,24811 -1,24811 0
0,810971 0,778711 -1,5901 -1,75169 -0,34338 1,436552 0

X7 Y7 X8 Y8 X9 Y9 71
0 0,333333 0 0,333333 0 0,333333 0
0 0,333333 0 0,333333 0 0,333333

0 0,33333333

-0,028588967 0,07630577 0,172574 0,203892 0,36987 0,014444 0,418275 0,216947

0,359612
0,954047
0,865214
-1,85988
-0,47816
0,723916
-0,74667
0,181917

O O 00 00O WO oo oo oo o o oo

1,017111
-0,04561
0,478158
-0,72392
1,816942
1,248778
-0,76424
-0,79435
-0,85661
-0,26849
-1,69136

0,58359

O oo oOwnm o o oo o o oo

0,543159
0,205688
0,746669
-0,18192

0,76424
0,794354
-0,70526
-3,09833
-1,49072
1,101196
0,141913
1,179011

O CcCCcC o Vo oo o oCcC oCc o oo

o O o o

0,856612
0,268486
0
0
0,401722
-1,78949
0
0
-0,13583
1,057427
-1,12251
0,463576

O O 0 W oo oo oo

o 0O O 0O 0O oo o

-0,96936
-0,93461
2,059553
0,243154

-1,0902
0,691454

O C N O OOOoOOoO oo o o

O 0O 0O 0 C oo oo o

1,090198
-0,69145

0,96888

1,40385
-0,81097
-0,77871
-1,24811
-1,24811

o W o o oo oo

[ollelelleleleollelle]

1,122508
-0,46358
0

0
0,810971
0,778711
-1,5901
-1,75169
-0,34338
1,436552

w o oo oo oo




*Matrica koeficijenata normalnih jedna¢ina N proSirena matricom datumskih uslova B

4,200231 0,241738832 -1,470088177 -0,2295389 -2,0718044 0,030893 -0,65834 -0,04309
0,2417388  3,937688153 -0,229538947 -1,9925315 0,03089318 -1,3843 -0,04309 -0,56086
-1,470088 -0,229538947 3,986135523 -0,2439213 -1,3661907 0,091937 -1,14986 0,128711
-0,229539 -1,992531487 -0,243921336 3,8499075 0,09193657 -1,44465 0,381524 0,384729
-2,071804 0,030893178 -1,366190681 0,0919366 9,30288275 0,209711 -1,53663 -0,85962 -1,4675666 -0,45998
0,0308932 -1,384295038 0,091936571 -1,4446544 0,20971064 4,916784 -0,85962 -1,60309 -0,4599763 -0,14417
-0,658338 -0,043093063 -1,149856665 0,3815237 -1,5366279 -0,85962 6,588628 -0,3994 -2,5081096 1,254591
-0,043093 -0,560861627 0,12871063 0,3847294 -0,8596237 -1,60309 -0,3994 5,953815 1,25459101 -1,7365
-1,4675666 -0,45998 -2,50811 1,254591 8,61322576 -1,10223
-0,4599763 -0,14417 1,254591 -1,7365 -1,1022297 5,327467
-2,8606932 0,98706 -0,7357 -0,08119 -1,3019186 -0,53023
0,98705963 -0,34058 -0,08119 -1,40043 -0,5302293 -1,2632

o o o o
o O O O

[eo R en I e T T o [ e B e I e e [ e |
O 000000 C oo
[eo R en I e T T o [ e B e I e e [ e |
[eo R en I e T T o [ e B e I e e [ e |

0 0 0 0 -0,7091134 0,05491

0 0 0 0 0,05491029 -1,12955

[N B] _ 0 0 0 0 -2,6265175 0,782934
BT ol 0 0 0 0 0,78293405 -1,05405
0 0 0 0 0 0

0 0 0 0 0 0

1,9198815 1,114122578 -0,359612108 -0,9540468 -1,0171108 0,045612 -0,54316 -0,20569 0 0

0,3596121 0,954046814 0,865214295 -1,8598801 -0,4781578 0,723916 -0,74667 0,181917 0 0

1,0171108 -0,045611884 0,478157808 -0,7239165 1,8169417 1,248778 -0,76424 -0,79435 -0,8566115 -0,26849
0,5431586 0,205687647 0,746668595 -0,1819169 0,76424043 0,794354 -0,70526 -3,09833 -1,4907197 1,101196

0 0 0 0 0,85661153 0,268486 0 0 0,40172228 -1,78949
0 0 0 0 0 0 0 0 -0,9693555 -0,93461
0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 1,12250826 -0,46358
0,3333333 0 0,333333333 0 0,33333333 0 0,333333 0 0,33333333 0
0 0,333333333 0 0,3333333 0 0,333333 0 0,333333 0 0,333333

-0,492815 0,006712014 -0,386429227 -0,2755275 -0,1910678 0,020244 0,002358 -0,1808 0,13582364 -0,08221

Matrica kofaktora nepoznatih parametara N* =Q, Nt = (N + BBT)"! —BBT

0,3599054 0,028010872 0,050851243 -0,2583791 -0,069473 0,041984 -0,18067 -0,03814 -0,1400899
0,0280109  0,46910586 0,006523987 0,1797823 -0,0901758 0,209773 -0,05962 -0,00854 -0,0411698
0,0508512 0,006923%87 0,21818413 -0,1401113 -0,0438372 0,021258 -0,08785 -0,07295 -0,084068
-0,258379  0,179782343 -0,140111288 0,6835404 -0,0340297 0,103106 0,102591 0,010851 0,0960378
-0,069473  -0,09017579 -0,043897161 -0,0340297 0,13041391 -0,06597 0,043452 -0,00805 0,03047711
0,0419844 0,209772605 0,02125783% 0,103106 -0,0659709 0,358687 -0,03538 0,016281 -0,0369395
-0,180673 -0,059617525 -0,087852618 0,1025308 0,04345186 -0,03538 0,266776 0,052717 0,11632487
-0,098141 -0,008535662 -0,072950522 0,0108508 -0,0080546 0,016281 0,052717 0,290389 0,03375956
-0,14009 -0,041169757 -0,084067978 0,0960378 0,03047711 -0,03694 0,116325 0,03376 0,21038969
0,0726248 -0,069620582 0,027597531 -0,1557668 -0,0321102 -0,04577 -0,11544 0,024479 -0,0398891
-0,235798 -0,181755132 -0,141794817 0,0309016 0,10037978 -0,21115 0,142873 0,040601 0,11303568
0,0490626 -0,105675327 0,026505913 -0,1703668 0,00270015 -0,0658 -0,03376 0,000353 -0,0313164
-0,063312 -0,072095701 -0,042614909 0,0178397 0,02795686 -0,08387 0,033895 -0,01547 0,04654247
N* = 00159366 -0,22713211 0,020907628 -0,1999528 0,08884673 -0,19231 0,056593 -0,08794 0,02913601
0,085384 0,106870364 0,03742745 0,0524432 -0,0720625 0,094771 -0,10514 0,014346 -0,0688038
0,1398062 -0,159667777 0,084435752 -0,2345643 0,02073869 -0,12881 -0,07074 -0,10839 -0,0916283
0,1932047 0,303008683 0,09376466 0,132647 -0,1472469 0,275309 -0,22966 0,053194 -0,2238081
0,0090951 -0,288032551 0,02463316 -0,2166289 0,11805554 -0,25517 0,107045 -0,13748 0,08200972
-0,380433 -0,179279023 -0,089631473 0,3053806 0,11439795 -0,10255 0,227043 0,087159 0,15967573
-0,287121 -0,122393598 -0,18765443 0,4325469 0,07657661 -0,12081 0,208221 0,032545 0,15434674
-0,249268 -0,066083024 -0,129812438 0,2090109 0,02416602 -0,1347 0,167449 0,102278 0,1471548
-0,202233  -0,01693987 -0,131303782 0,1787154 0,0209317 -0,03384 0,173101 0,211764 0,14718576
0,0800199 0,112413889 0,030247456 0,0218724 -0,1147874 0,083733 -0,14288 0,063337 -0,0771107
0,1628721 0,186753037 0,084625664 0,0415341 -0,1194081 0,206917 -0,14355 0,00792 -0,0139661
0,2535214  0,164938658 0,143000984 -0,0443583 -0,1127021 0,179209 -0,19493 -0,02785 -0,1783371
0,2212654 0,219114505 0,10995097 -0,0031859 -0,146456 0,20806 -0,26041 0,034398 -0,2598868

N + BBT
0 0
0 0
0 0
0 0

-2,860693165 0,98705963

0,98705963 -0,34057715
-0,735695106 -0,08118829
-0,081188294 -1,40043453
-1,301918625 -0,53022935
-0,530229349 -1,26319796
7,488643813 -1,54702048
-1,547020483  4,49060492
-2,590336917 1,17137849
1,171378495 -1,48639529

[« el ol
[« el ol

-1,691358379 0,58358988
0,141912895 1,17901127

0 0

2,059553427 0,24315371
1,090197883 -0,69145359

0 0
0,333333333 0
0 0,33333333

-0,028588967 0,07630577

N+
BT*

0,072625
-0,06962
0,027998
-0,15577
-0,03211
-0,04577
-0,11944
0,024479
-0,03989

0,35078
-0,07168
0,076341
-0,04454
-0,06562
0,072259
0,034972
0,134772
-0,14979
-0,09694
-0,11649
-0,05306
-0,10949
0,270592
0,207528
0,111096
0,244077

B+
o

-0,235797539
-0,181755132
-0,141794817
0,030901602
0,100379779
-0,21115495
0,142872975
0,040600954
0,113035684
-0,07167677
0,503766817
0,064118462
0,11609959
0,174559925
-0,189411034
-0,047051231
-0,409151855
0,20145714
0,277124536
0,246167806
0,287333943
0,138975642
-0,187528904
-0,502335653
-0,437294956
-0,401232095

o o0 oo o oo
o o0 oo o oo

-0,70911 0,05491 -2,62652
0,05491 -1,12955 0,782934

-2,59034 1,171378
1,171378  -1,4864

6,859668 -0,7204 -2,00037
-0,7204 5,310765 -0,54962

0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

0,782934 0

-1,05405 0
0 0 0
0 0 0

-0,54962 -1,55985
-1,95574 0,043732

-2,00037 -0,54962 5,473127 -0,55251 -0,84624
-0,5492 -1,95574 -0,55251 5,115085 0,319192
-1,55985 0,043732 -0,84624 0,319192 2,406084
-1,58597 -0,44791 0,319192 -2,10529 1,266776
0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0
-0,13583 1,057427 -1,12251 0,463576 0
-1,0902 0,691454 0 0 0

096888 1,40385 -0,81097

-0,77871 -1,24811

0,810971 0,778711 -1,5901 -1,75169 -0,34338
0,333333 0 0,333333 0 0,333333
0 0,333333 0 0,333333 0

0,172574 0,203892 0,36987

0,04906259 -0,06331
-0,10567533 -0,0721
0,02650591 -0,04261
-0,17036683  0,0179
0,00270015 0,027957
-0,06579874 -0,08387
-0,03376297 0,033895
0,000352%8 -0,01547
-0,0313164 0,046542
0,07634141 -0,04454
0,06411846  0,1161
0,30791043 -0,07713
-0,07712887 0,214218
0,04289376 0,085651
-0,01412401 -0,09805
-0,00943082 -0,00012
0,01354512 -0,23474
-0,07622687 0,189678
-0,04727994 0,083706
-0,07777188 0,087974
-0,04335098 0,086258
-0,10627781 0,059682
0,03241006 -0,09043
-0,13983861 -0,02128
0,02016153 -0,21451
0,058289 -0,27417

0,015937
-0,22713
0,020908
-0,19995
0,088847
-0,19231
0,056593
-0,08794
0,029136
-0,06562

0,17456
0,042894
0,085651
0,407965
-0,14489
0,088971
-0,32674
0,233126
0,050333
0,020312
0,029669
-0,02425
-0,25909
-0,29587
-0,32714
-0,32397

0,014444 0,418275

0,085384

0,10687
0,037427
0,052443
-0,07206
0,0%4771
-0,10514
0,014346

-0,0688
0,072259
-0,18941
-0,01412
-0,09805
-0,14489
0,251734
0,026305
0,158917
-0,20798
-0,11709
-0,08389
-0,09399
-0,05506
0,201168
0,153834

0,21951
0,367592

(e I o I e [ e [ e B oo B o= [ oo B o B oo B o B o ]

-1,58597
-0,44791
0,319192
-2,10529
1,266776
4,046392

o o o o o o

-1,24811
1,436552

0,333333
0,216947

0,139806
-0,15967
0,084436
-0,23456
0,020739
-0,12881
-0,07074
-0,10839
-0,09163
0,034972
-0,04705
-0,00943
-0,00012
0,088971
0,026305
0,367222
-0,06174
0,149695

-0,1059

-0,1124
-0,10397
-0,12107
-0,03953

-0,0093
0,112354
0,166242

1,919882
1,114123
-0,35961
-0,95405
-1,01711
0,045612
-0,54316
-0,20569

OO0 000 00O WO OoOO0OO0OO0OO0OO0oOOoC oo

o O O

0,193205
0,303009
0,093765
0,132647
-0,14725
0,275309
-0,22966
0,053194
-0,22381
0,134772
-0,40915
0,013545
-0,23474
-0,32674
0,158917
-0,06174
0,798714
-0,52399
-0,27479
-0,21462

-0,2393
-0,15128
0,301309
0,359201
0,521742
0,643352

0,359612
0,954047
0,865214
-1,85088
-0,47816
0,723916
-0,74667
0,181917

OO0 000 O WO OoOO0oOO0OO0OO0O 00O OoC oo

o O O

0,009095
-0,28803
0,024633
-0,21663
0,118056
-0,25517
0,107045
-0,13748

0,08201
-0,14979
0,201457
-0,07623
0,189678
0,233126
-0,20798
0,149695
-0,52399
0,740514
0,089068
0,064472
0,060202
0,021397
-0,28574
-0,20564
-0,18841
-0,60302

1,017111 0,543159 0 0 0 0 0333333 0 -0,49281
-0,04561 (0,205688 0 0 0 ol 0 0,333333 0,006712
0,478158 0,746669 0 0 0 0l 0,333333 0 -0,38643
-0,72392 -0,18192 0 0 0 o 0 0,333333 -0,27553
1,816942 0,76424 0,856612 0 0 ol 0,333333 0 -0,19107
1,248778 0,794354 (0,268486 0 0 ol 0 0,333333 0,020244
-0,76424 -0,70526 0 0 0 0} 0333333 0 0,002358
-0,79435 -3,09833 0 0 0 ol 0 0,333333  -0,1808
-0,85661 -1,49072 0,401722 -0,96936 0 1,1225081 0,333333 0 0,135824
-0,26849 1,101196 -1,78949 -0,93461 0 -0,26358) 0 0,333333 -0,08221
-1,69136 0,141913 0 2,059553 1,090198 ol 0,333333 0 -0,02859
0,58359 1,179011 0 0,243154 -0,69145 ] 0 0,333333 0,076306
0 0 -013583 -1,0002 096388 0,810971} 0,333333 0 0,172574
0 0 1057427 0,601454 1,40385 0,778711 0 0,333333 0,203892
0 0 -1,12251 0 -0,81097 -159011 0,333333 0 0,36987
0 0 0,463576 0 -077871 -1,75169} 0 0,333333 0,014444
0 0 0 0 -1,24311 -0,34338! 0,333333 0 0418275
0 0 0 0 -1,24311 1,436552| 0 0,333333 0,216947

0 0 0 0 0 o) 0 0
0 0 0 0 0 of 0 0 0
5 0 0 0 0 ] 0 0 0
0 5 0 0 0 of 0 0 0
0 0 3 0 0 0: 0 0 0
0 0 0 2 0 ] 0 0 0
0 0 0 0 3 o 0 0 o
0 0 0 0 0 El o____o0_ ___o0
0 0 0 0 0 al 0 0 0
0 0 0 0 0 o 0 0 0
0 0 0 0 0 ol 0 0 0
-0,38043 -0,28712 -0,24927 -0,20223 0,08002 0,162872 0,253521 0,221265
-0,17928 -0,12239 -0,06608 -0,01694 0,112414 0,186753 0,164939 0,219115
-0,08963 -0,18765 -0,12981 -0,1313 0,030247 0,084626 0,143001 0,109951
0,305381 0,432547 0,209011 0,178715 0,021872 0,041534 -0,04436 -0,00319
0,114398 0,076577 0,024166 0,020932 -0,11479 -0,11941 -0,1127 -0,1464§
-0,10255 -0,12081 -0,1347 -0,03384 0,083733 0,206917 0,179209 0,20806
0,227043 0,208221 0,167449 0,173101 -0,14288 -0,14355 -0,19493 -0,26041
0,087155 0,032545 0,102278 0,211764 0,063337 0,00792 -0,02785 0,034398]
0,159676 0,154347 0,147155 0,147186 -0,07711 -0,01397 -0,17834 -0,25989
-0,09694 -0,11649 -0,05306 -0,10949 0,270592 0,207528 0,111096 0,244077
0,277125 0,246168 0,287334 0,138976 -0,18753 -0,50234 -0,43723 -0,40123
-0,04728 -0,07777 -0,04335 -0,10628 0,03241 -0,13984 0,020162 0,058289
0,083706 0,087974 0,086258 0,059682 -0,09043 -0,02128 -0,21451 -0,27417
0,050333 0,020312 0,029669 -0,02425 -0,25909 -0,29587 -0,32714 -0,32397
-0,11709 -0,08389 -0,09399 -0,05506 0,201168 0,193834 0,21951 0,367592
-0,1059 -0,1124 -0,10397 -0,12107 -0,03953 -0,0093 0,112354 0,166242
-0,27479 -0,21462 -0,2393 -0,15128 0,301309 0,359201 0,521742 0,643352
0,089068 0,064472 0,060202 0,021397 -0,28574 -0,20564 -0,18841 -0,60302
0,817174 0,411992 0,282542 0,230277 -0,14408 -0,21931 -0,2986 -0,30842
0,411992 0,820165 0,289742 0,220038 -0,11841 -0,18274 -0,25962 -0,27034
0,282542 0,289742 0,484101 0,219116 -0,07185 -0,20733 -0,28305 -0,26102
0,230277 0,220038 0,219116 0,495705 -0,07861 -0,0691 -0,18327 -0,20927
-0,14409 -0,11841 -0,07185 -0,07861 0,698955 0,318525 0,276659 0,417222
-0,21931 -0,18274 -0,20733 -0,0691 0,318525 1,215198 0,409513 0,356742
-0,2986 -0,25962 -0,28305 -0,18327 0,276659 0,409513 0,946436 0,55869)
-0,30842 -0,27034 -0,26102 -0,20927 0,417222 0,356742 0,55869 1,280799




Mypi = 0¢ * ’Qxixl-

Myp1 = 0.4242 mm
my,1 = 0.4843 mm
Mypz = 0.3303 mm
My, = 0.5846 mm
Myp3 = 0.2554 mm
myp3 = 0.4235 mm
Myps = 0.3652 mm

Myps = 0.3810 mm

*Standardno odstupanje nepozatih parametara

Mypi = Op * / Qyy;

myps = 0.4188 mm
Mype = 0.5019 mm
Mype = 0.3924mm
Myp7; = 0.3273 mm
my,; = 0.4516 mm
Mypg = 0.3548 mm
my,g = 0.4285 mm

Mypo = 0.6319 mm

Myps = 0.3243 mm

*Standardno odstupanje polozaja tatake

mp; =

Mype = 0.6085 mm

2
xpi

2

+ My,

mp; = 0.6438 mm
mp, = 0.6715 mm
mp3 = 0.4945 mm
mp, = 0.5278 mm
mps = 0.5297 mm
mpe = 0.6371 mm
mp; = 0.5578 mm
mpg = 0.5563 mm

mpg = 0.8773 mm

My = 0p * /inzi

m,, = 0,6392"
m,, = 0.6404"
m,s = 0.4920 "
m,, = 0.4978"
m,s = 0.5912"
My = 0.7795 "
m,, = 0.6879 "
m,g = 0.8002 "




*Elementi elipse gresaka

k = \/(Qxx - ny)z + 4Q9%y

_ ’ 2
C =0y xl—a',Z

A=c\//1—1

A — velika poluosa elipse,

/11 = %(Qxx + ny + k)

B=c\//1—2

B — mala poluosa elipse,

tg20 = —2¥_

Qxx _ny

6 — ugao koji velika poluosa A zaklapa sa pravcem severa

APl = 1194‘0 mm

APZ = 14‘712 mm

AP3 = 10619 mm

AP4— = 09982 mm

APS = 104‘04‘ mm

APG = 12516 mm

Ap, = 1.1486 mm

Apg = 10570 mm

Apo = 1.9692 mm

BPI = 10285 mm

BPZ = 07328 mm

BP3 = 05811 mm

BP4 = 08202 mm

Bps = 0.7738 mm

Bpg = 0.9301 mm

Bp, = 0.7380 mm

BPS = 08585 mm

Bpg = 08564‘ mm

91)1 = 346° 25’ 16”
0p, = 15°31' 39"

15°00’ 50"

D>
o
w

I

0p4 = 321° 1SI 4‘3”

14° 48" 14"

>
]
v

I

16°36' 27"

D>
]
(o)}

I

0p, = 339° 15’ 33’
Bpg = 339° 09’ 55’

epg = 070 59’ 05”

*Matrica kofaktora popravaka Qy Q, = P! — AQ, AT

QVdiag

/12 = %(Qxx + ny - k)

— = 1.1608

—= = 2.0076

— = 1.8273

— =1.2170

— = 1.3446

— = 1.3456

Bpe

— = 1.5565

Apg
Bpg

=1.2312

—— = 2.2994

Bpg

=[0.5315 0.5747 0.4376 0.4312 0.5620 0.4849 0.1956 0.5243 0.5045 0.4891

0.4275 0.5152 0.6285 0.5202 0.3867 0.1965 0.2198 0.4339 0.3244 0.2498

0.2498 0.2199 0.1663 0.3199 0.3111 0.4014 0.1393 1.0366 1.1913 1.0217

1.0217 1.1520 1.1520 1.0366 0.7573 0.9819 0.9173 0.6714 1.0683 0.7090

0.9596 0.9078 1.0290 0.7234 1.0290 0.6652 |




1y = PyQy,

* Koeficijenti unutraS$nje pouzdanosti 7;

r, = 0.5315
r, = 0.5747
r3 = 0.4377
r, = 0.4312
rs = 0.5620
re = 0.4849
r7; =0.1956
rg = 0.5243
ro = 0.5045
10 = 0.4891
111 = 0.4275
11, = 0.5152
113 = 0.6285
r14 = 0.5202
115 = 0.3867
16 = 0.1965
r17 = 0.2198
r1g = 0.4339
T19 = 0.3244
20 = 0.2498
21 = 0.2498
T2, = 0.2199
23 = 0.1663

1; = 0.30 => Merenje je pouzdano

Tps = 0.3199
s = 03111
e = 0.4014

T2, = 0.1393
rys = 0.7168
Tyo = 0.6487
r30 = 0.7068
13, = 0.7068
13y = 0.7520
133 = 0.7520
T34 = 0.7168
T35 = 0.4707
T3 = 0.6968
r3; = 0.6659
12 = 0.5436
T30 = 0.7500
Tao = 0.5271
1y = 0.7216
T4y = 0.6688
Tas = 0.7347
Tas = 0.5286
Tas = 0.7347

T'46 == 0.5122




*Marginalna gruba greska G; koja se moze otkriti Data-snooping testom

_ 00\//1—0

G| =
l Pi Qvii

IG;| <76, 70, = 4.9497

AO = tl_ﬁo + tl_a/z = 0,84‘2 + 1,96 = 2.802

G, = 1.4476
G, = 1.5052
Gs = 1.3136
G, = 1.3038
Gs = 1.4885
G, = 1.3826
G, = 0.8782
Gg = 1.4377
Gy = 1.4103
Gy = 1.3886
Gy, = 1.2982
Gy, = 1.4252
Gy = 1.5741
Gy = 14321
Gy = 1.2347

Gy = 0.8801

Gy, = 0.9308
Gyig = 1.3079
Gyo = 1.1309
G, = 0.9923
G,y = 0.9923
G, = 0.9311
G, = 0.8096
G, = 1.1230
G,s = 1.1075
G,e = 1.2580
G,, = 0.7411
G, = 2.9237
G,o = 3.9798
G = 2.9012
Gay = 2.9012

Gsy = 3.2650
Gas = 3.2650
Gaq = 2.9237
Gas = 2.7798
G = 2.7728
Gy = 2.6196
Gag = 2.0092
Gy = 2.9232
Gyo = 2.2489
Gy = 2.5866
Gyy = 2.5677
Gz = 2.8210
Gup = 23112
Gy = 2.8210
Gy = 2.1033




a)

*Plan opazanja

*Funkcije veze

ZADATAK 2

Plan opazanja

od do S[km]

P2 P1 0,283

P3 P2 0,308

P3 P1 0,296

P1 P4 0,269

P4 P3 0,281

P5 P4 0,45

P6 P5 0,291

P3 P6 0,454

P5 P8 0,32

P6 P8 0,362

P7 P6 0,35

P7 P8 0,354
Ahy;—p1 = Hp1 — Hp; Ahye—ps = Hps — Hpe
Ahys_p2 = Hpz — Hp; Ahy3_pe = Hpe — Hps
AhpS—pl = Hp; — Hps Ahps—ps = Hpg — Hps
Ahyy—ps = Hpy — Hpy Ahye—ps = Hpg — Hpe
Ahp4—p3 = Hpz — Hp, Ahp7—p6 = Hpe — Hp;
AhpS—p4- = Hp, — Hps Ahp7—p8 = Hpg — Hp;




Jednacine popravaka

Vahyypy = AHp1 — AHpy + fan,, o, Vhpe_ps = DHps — AHpe + fan,e s
Vhys_p, = DHpz = AHps + fan,;_, Vhys_ps = DHpe = AHps + fan,;_ ¢
Vahys_py = AHp1 — AHp3 + fan,, o, Vahys_ps = DHpg — AHps + fan, g
Vhy,_ps = DHps — AHpy + fan,, ., Vhpe_ps = DHpg = AHps + fan,e g
Vhyy_ps = DHpz = AHpy + fan,, Vahyy—ps = DHpe = AHp7 + fan,,_q
Vahys_ps = AHps — AHps + fan,,s_, Vahy,_ps = DHpg = AHp7 + fon,, e

*Matrica dizajna A

H1 H2 H3 H4 H5 H6 H7 HS8

1 -1 0 0 0 0 0 0
0 1 -1 0 0 0 0 0
1 0 -1 0 0 0 0 0
-1 0 0 1 0 0 0 0
0 0 1 -1 0 0 0 0
A= 0 0 0 1 -1 0 0 0
0 0 0 0 1 -1 0 0
0 0 -1 0 0 1 0 0
0 0 0 0 -1 0 0 1
0 0 0 0 0 -1 0 1
0 0 0 0 0 1 -1 0
0 0 0 0 0 0 -1 1




*Homogenizacija tezina

Oan; = Oano *+/ Di

mm
OAho — 095\/T_m
2
0y Cc
PAhi_j = =

= 0.5054 mm

OAhpz—p1

Odhps—pz = 0.5272mm

= 0.5169 mm

Ohhp3—p1

OAhpy_ps = 0.4927 mm
= 0.5036 mm

OAhpa—p3

OAhps_ps = 0.6373 mm

*Matrica tezina P

39153 0 0 0
0 3.5975 0 0
0 0 37434 0
0 0 0 41191
0 0 0 03
0 0 0 0
p— 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

2 - 2
Oani—j  Obhi-j

oo o O

943

B

oo O O o o o

Odhys—ps = 0.5125mm
Odhps_ps = 0.6401 mm
Ohys—ps = 0.5374 mm
Ohys—ps = 0.5716 mm
Ohys—ps = 0.5620 mm

Ohys—ps = 0.5652 mm

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
2462296 0 0 0 0 0
0 3.80767 0 0 0 0
0 0 2441 0 0 0
0 0 0 3463 0 0
0 0 0 03,0609 0
0 0 0 0 0 31658
0 0 0 0 0 0

oo oo o o o o o o O

3,13

E




Matrica koeficijenata normalnih jedna¢ina N N = ATPA

N

11778 -3915
39153 75128
-3,7434 -3598
-4.1191 0
0 0
0 0
0 0
0 0

*Matrica datumskih uslova R

-3,743
-3,598
13725
-3.943

2,441
0
0

Datum je definisan na klasi¢an nacin.

*Matrica koeficijenata normalnih jednacina N proSirena matricom datumskih uslova R

& o

H3

11,778 -3.915
-39153 7,5128
23,7434 -3,598

R |-41191 0

]F 0 0

0 0
0 0
0 0
1 0

-4,11

9
0

-3.943

10,52

5

-2462

H4

0
0
0

0
0
0
-246
9,733
-3,81
0
-346

H5

0 0 0
0 0 0
-2.4406 0 0
0 0 0
-3,80767 0 -3463

12,47495 -3,1658 -3,061
-3,16581 629585 -3,13
-3,06087  -3,13 9,654

H6 H7 HS8

0 0 0o o

0 0 o o

0 -24406 0 o
2246 0 0 o]
9,733 -3,80767

0 -3,463:

3,81 12,47495 -3,1658 -3,061
0 -316581 629585 -3,13|

-346  -3,06087
0 0 0

0

oo oo oo o o -




*Matrica kofaktora nepoznatih parametara N~ = Q,

N-
[RT'

R-
0-

—_
—_
—_

o O O o O o o O
<
<
[9%]
%]
[
<
g
O
=
=]
—
s
o0
—

+Standardno odstupanje nepozatih parametara

Mmy; = 0p * ’Qxii

my, = 0.0000 mm
my, = 0.4028 mm
myz = 0.3565 mm

mpy, = 0.3848 mm

[ o

0 -19E-17 -5E-17 -1E-16]
0045 0,049413 0,04839 0,047
0,093 0,103192 0,10105 0,099
0,116 0,102025 0,10495 0,108]
0346 0270829 028676 0303
0271 0342622 032736 0312l
0287 0327359 0,50809 0371]
0303 0311922 037139 0432

mys = 0.5880 mm
mye = 0.5853 mm
my; = 0.7128 mm

myg = 0.6569 mm

*Matrica kofaktora popravaka Qy = Q, = P! — AQ, AT

Qv

0.,0932
0.1014
-0,0609
0,0332
0.0276
-0.0114
-0,0048
-0,0115
0.0028
-0,0021
0,001
-0,001

0.1014 -0.061 0.0332
0.1103 -0.066 0.0362
-0,066 0.14 00694
0.0362 00694 0.0947
0.0301 00577 0.0787
-0,012 -0.024 -0.032
-0,005  -001 -0.014
-0,013 -0.024 -0.033
0,003 00058 0.0079
-0,002 -0,004 -0.006
0.0011 0,0021 0.0029
-0,001 -0.002 -0.003

0.028

0.03
0.058
0.079
0.117
0.056
0.024
0.057
-0,01

0,01
-0,01
0.005

-0,0114 -0,0048 -0,012 0,003
-0,0124 -0,0053 -0,013 0,003
-0,0237 -0,0101 -0,024 0,006
-0,0323 -0,0138 -0,033 0,008
0,056 00238 0057 -001
0.1438 00612 0145 -0,04
00612 01159 0,062 0,084
0.1451 00617 0,146 -0,04
-0,035 0,084 -0,035 0117
0,0262 -00627 0026 -0.09
-0,013 0,0312 -0,013 0,044
0.0132 -0,0315 0,013 -0,04

_________________________________ 4

-0,002
-0,002
-0,004
-0.006
0.,0102
0.0262
-0,063
0.0264
-0,088
0.1764
0.,0747
-0.076

—t et et et ek ek e

1
=]

0,001
0.0011
0.0021
0.0029
-0,005
-0,013
0.0312
-0,013
0.0435
0,0747
0.1199
-0,121

-0,001
-0,0011
-0,0022

-0,003

0.0051

0.0132
-0,0315

0.0133

-0,044
-0,0756]
-0,1213

0.1226




* Koeficijenti unutraS$nje pouzdanosti 7;

1y = PyQy,

r, = 0.3649
r, = 0.3968
s = 0.5241
r, = 0.3901
rs = 0.4621
re = 0.3541

1; = 0.30 => Merenje je pouzdano

r, = 0.4413
rg = 0.3573
ro = 0.4058
T10 = 0.5399
. = 0.3796

7"12 = 03837

*Marginalna gruba greska G; koja se moze otkriti Data-snooping testom

|Gi| =

00\/)L_0 -1

Pi QVii

Ao = ti_p, +ti_a), = 0,842 + 1,96 = 2,802

Gy = 2.3442 G, = 2.1616
G, = 2.3452 Gg = 3.0005
G5 = 2.0005 Gy = 2.3637
G, = 2.2105 Gyo = 2.1796
Gs = 2.0757 Gy, = 2.5561
Gg = 3.0009 Gyy = 2.5567




b)

*Plan opazanja

*Funkcije veze

Plan opazanja

od do S[km]

P2 P1 0,283
P3 P2 0,308
P3 P1 0,296
P1 P4 0,269
P4 P3 0,281
P5 P4 0,45
P6 P5 0,291
P3 P6 0,454
P5 P8 0,32
P6 P8 0,362
P7 P6 0,35
P7 P8 0,354

Ahy;—p1 = Hp1 — Hp
Ahys_p2 = Hpz — Hp;
Ahys_p1 = Hpy — Hps
Ahyy—ps = Hpy — Hpy
Ahyy—p3 = Hps — Hpy

Ahys_ps = Hpy — Hps

Ahye—ps = Hps — Hpe
Ahy3_pe = Hpe — Hps
Ahys_pg = Hpg — Hps
Ahye—ps = Hpg — Hpe
Ahy;_pe = Hpe — Hpy

Ahy;_ps = Hpg — Hpy




Jednacine popravaka

Vahyypy = AHp1 — AHpy + fan,, o, Vhpe_ps = DHps — AHpe + fan,e s
Vhys_p, = DHpz = AHps + fan,;_, Vhys_ps = DHpe = AHps + fan,;_ ¢
Vahys_py = AHp1 — AHp3 + fan,, o, Vahys_ps = DHpg — AHps + fan, g
Vhy,_ps = DHps — AHpy + fan,, ., Vhpe_ps = DHpg = AHps + fan,e g
Vhyy_ps = DHpz = AHpy + fan,, Vahyy—ps = DHpe = AHp7 + fan,,_q
Vahys_ps = AHps — AHps + fan,,s_, Vahy,_ps = DHpg = AHp7 + fon,, e

*Matrica dizajna A

H1 H2 H3 H4  HS5 H6 H7 HS8

1 -1 0 0 0 0 0 0
0 1 -1 0 0 0 0 0
1 0 -1 0 0 0 0 0
-1 0 0 1 0 0 0 0
0 0 1 -1 0 0 0 0
A= 0 0 0 1 -1 0 0 0
0 0 0 0 1 -1 0 0
0 0 -1 0 0 1 0 0
0 0 0 0 -1 0 0 1
0 0 0 0 0 -1 0 1
0 0 0 0 0 1 -1 0
0 0 0 0 0 0 -1 1




*Homogenizacija tezina

Oan; = Oano *+/ Di

mm
OAho — 095\/T_m
2
0y Cc
PAhi_j = =

= 0.5054 mm

OAhpz—p1

Odhps—pz = 0.5272mm

= 0.5169 mm

Ohhp3—p1

OAhpy_ps = 0.4927 mm
= 0.5036 mm

OAhpa—p3

OAhps_ps = 0.6373 mm

*Matrica tezina P

39153 0 0 0
0 3.5975 0 0
0 0 37434 0
0 0 0 41191
0 0 0 03
0 0 0 0
p— 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

2 - 2
Oani—j  Obhi-j

oo o O

943

B

oo O O o o o

Odhys—ps = 0.5125mm
Odhps_ps = 0.6401 mm
Ohys—ps = 0.5374 mm
Ohys—ps = 0.5716 mm
Ohys—ps = 0.5620 mm

Ohys—ps = 0.5652 mm

0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
2462296 0 0 0 0 0
0 3.80767 0 0 0 0
0 0 2441 0 0 0
0 0 0 3463 0 0
0 0 0 03,0609 0
0 0 0 0 0 31658
0 0 0 0 0 0

oo oo o o o o o o O

3,13

E




Matrica koeficijenata normalnih jedna¢ina N N = ATPA

11778 -3915 -3743 -4,119 0 0 0 0
39153 75128 -3,598 0 0 0 0 0
-3,7434 -3598 13,725 -3943 0 -24406 0 0
N=]-41191 0 -3943 10525 -246 0 0 0
0 0 0 -2462 9,733 -3.80767 0 -3463

0 0 -2441 0 -381 1247495 -3,1658 -3,061

0 0 0 0 0 -3,16581 629585 -3,13

0 0 0 0 -346 -306087 -313 9654

*Matrica datumskih uslova B

Datum je definisan minimalnim tragom na sve tacke.

HI H2 H3 H4 H5 H6  H7 HS
BT = | 1 1 1 11 1 11

*Matrica koeficijenata normalnih jednacina N proSirena matricom datumskih uslova B
[ N B
BT 0

11778 -3915 -3.743 -4.119 0 0 0 ol 1

39153 75128 -3,598 0 0 0 0 ol 1

-3,7434 -3,598 13,725 -3943 0 -2,4406 0 ol 1

N B -4,1191 0 -3943 10525 -246 0 0 ol 1
BT o] - 0 0 0 -2462 9733 -3.80767 0 -3463! 1
0 0 -2441 0 -381 1247495 -3,1658 -3,061I 1

0 0 0 0 0 -3,16581 629585 -3,13| 1

| ___0___0___0___0_-346 -3.06087 _-3,13 9654 1

1 1 1 1 1 1 1 1 0




*Matrica kofaktora nepoznatih parametara N* = Q,

BT+

N* B+] _
o+l

0,1276 0,0719 0,0459 0,0424 -0,05
0,0719 0,1784 0,051 0,199 -0,07
0,0459 0051 0,0913 0,0302 -0,04
0,0424 00199 0,0302 0,1054 -0,02
-0,0548 -0,066 -0,043 -0,024 0,108
-0,0608 -0,067 -0,039 -0,044 0,028
-0,0009 -0,098 -0,072 -0071 0,013
00814 -009 -0,064 -0,059 0,039
0,125 0,125 0,125 0,125 0,125

Standardno odstupanje nepozatih parametara

my,; = 0.3572 mm

my, = 0.4223 mm

my3z = 0.3022 mm

mpy,s = 0.3246 mm

*Matrica kofaktora popravaka Q, Qy

0,0932
0,1014
-0,0609
0,0332
0,0276
-0,0114
@ =]-0,0048
-0,0115
0,0028
-0,0021
0,001
-0,001

0,1014
0,1103
-0,066
0,0362
0,0301
-0,012
-0,005
-0,012

0,003
-0,002
0,0011
-0,001

-0,061
-0,066
0,14
0,0694
0,0577
-0,024
-0,01
-0,024
0,0058
-0,004
0,0021
-0,002

0,0332
0,0362
0,0694
0,0947
0,0787
-0,032
-0,014
-0,033
0,0079
-0,006
0,0029
-0,003

= P_l

0,028

0,03
0,058
0,079
0,117
0,056
0,024
0,057
-0,01

0,01
-0,01
0,005

Mmy; = 0p * ’Qxii

N* B+]

BTY o+

-0,0608
-0,06714
-0,03931
-0,04395
0,027575
0,093406
0,048066
0,042143

-0,0909
-0,0982
-0,0715
-0,0711
0,01342
0,04807
0,19872
0,07154

mys = 0.3293 mm

mye = 0.3056 mm

my, = 0.4458 mm

myg = 0.3758 mm

— AQ, AT

-0,01135 -0,0048 -0,011
-0,01235 -0,0053 -0,012
-0,0237 -0,0101 -0,024
-0,03233 -0,0138 -0,033
0,056035 0,02383 0,057
0,143822 0,06117 0,145
0,061167 0,11592 0,062
0,1451 0,06171 0,146 -0,04
-0,03501 0,08397 -0,035
0,026156 -0,0627 0,026 -0,09

-0,013 0,03119 -0,013
0,013152 -0,0315 0,013

0,003
0,003
0,006
0,008
-0,01
-0,04
0,084

0,117

0,044
-0,04

-0,081]
-0,09:
20,0641
20,059}
0,039:
0,042
0,072|

-0,002
-0,002
-0,004
-0,006
0,0102
0,0262
-0,063
0,0264
-0,088
0,1764
0,0747
-0,076

0,125
0,125
0,125
0,125
0,125
0,125
0,125
0,125

0,001
0,0011
0,0021
0,0029
-0,005
-0,013
0,0312
-0,013
0,0435
0,0747
0,1199
-0,121

-0,001
-0,001
-0,002
-0,003
0,0051
0,0132
-0,032
0,0133
-0,044
-0,076
-0,121
0,1226




« Koeficijenti unutrasnje pouzdanosti r;

1y = PyQy,

r, = 0.3647
r, = 0.3970
1y = 0.5242
r, = 0.3899
rs = 0.4622
re = 0.3541

1; = 0.30 => Merenje je pouzdano

r, = 0.4414
rg = 0.3573
1o = 0.4060
T10 = 0.5399
1, = 0.3795

7"12 = 03839

*Marginalna gruba greska G; koja se moze otkriti Data-snooping testom

|Gi| =

00\/)L_0 -1

Pi QVii

Ao = ti_p, +ti_a), = 0,842 + 1,96 = 2,802

G, = 2.3447 G, = 2.1614
G, = 2.3447 Gg = 3.0006
G5 = 2.0003 Gy = 2.3634
G, = 2.2109 Gyo = 2.1797
Gs = 2.0757 Gyy = 2.5562
G, = 3.0006 Gyy = 2.5562




ZADATAK 3
eMatrica tezina P

A=E E —jedinitnamatrica

N = ATPA N=P
40 0o
PXL=O'_xi Pyi:O'_yl- O'0=1

0,147929 0 0 0 0 0 0 0

0 0,127551 0 0 0 0 0 0

0 0 0,147929 0 0 0 0 0

P= 0 0 0 0,127551 0 0 0

0 0 0 0 0,147929 0 0 0

0 0 0 0 0 0,127551 0 0

0 0 0 0 0 0 0,147929 0

0 0 0 0 0 0 0 0,127551

eMatrica kofaktora nepoznatih parametara Q, Q,=N"1

6,76 0 0 0 0 0 0 0

0 7,84 0 0 0 0 0 0

0 0 6,76 0 0 0 0 0

Q, = 0 0 0 7,84 0 0 0 0
0 0 0 0 6,76 0 0 0

0 0 0 0 0 7,84 0 0

0 0 0 0 0 0 6,76 0
0 0 0 0 0 0 0 7,84

ePostavljanje hipoteza
Hy: Obelezena figura je kvadrat.
H,: Obelezena figura nije kvadrat.

[dP1—P2 - dPZ—P3]
|dp2—p3 — dp3_pa |
dp3_ps — dP4—P1j

P4 P2 o

[dP1—P2 - dPZ—P3]
|dp2—p3 — dp3_p4 |
Hy;: M d d *
P3—-p4a — Qps—p1
Vb1 — Vpi — 90°

0 0

o 0

Hy: M =1, 0
0 0




*Funkcije veze

Ll: dPl—PZ - dPZ—PS = \/[(YPZ - YPI)2 + (XPZ - XPI)Z] - [(YP3 - YPZ)2 + (XP3 _XPZ)Z]

LZ: dP2—P3 - dP3—P4- = \/[(YPS - YPZ)2 + (XP3 - XPZ)Z] - [(YP4 - YP3)2 + (XP4- - XP3)2]

L3: dP3—P4 - dP4-—P1 = \/[(YP4 - YPS)2 + (XP4 - XP3)2] - [(YPl - YP4)2 + (XPl - XP4-)2]

Ly: vBY —vE? —90° = tan™!

*Matrica koeficijenata H

oL, oL, oL,
0Xp1 0Yp, 0Xp,
oL, oL, oL,
H = aXpl aYpl asz
dLs dLs dLs
aXPl aYPl aXPZ
L, L, L,
aXPl aYPl aXPZ
XP1 YP1 XP2
-0,89372 -0,44862 0,445029
0 0 0,448695
H = | -0,44864 0,893713
0,766298 2,31108 0,772359

*Vektor odstupanja d

[dP1—P2 - dPZ—P3]
d= |dp2—p3 — dp3_pa |

dP3—P4- - dP4-—P1

P4 P2 o

Xp4

oL,
0Yp,

oL,
0Yp,

dL;
0Yp;

0L,
0Yp;

YP2

1,3423 0,448695
-1,34246 0,445149
0 0,893765 0,448535

-0,89368

-1,53868

oL,
0Xps

oL,
0Xps

JdL;
0Xp3

0L,
0Xp3

XP3

Y,
PL _ gqo
— Xp1
dL, dL4
3Yps 0Xps
JdL, dL,
0Yp3 0Xpy
dL; dL;
0Yp3 0Xp4
dL, 0L,
0Yp3 0Xp4
YP3 XP4
-0,89368 0
0,893765
-0,44513
-1,53866
10,26859
-2,64962
-8,07113
5,388385

oL,
0Yp,

L,
0Yp4

dL;
0Ypy

dL,
0Ypy

YP4
0
0,4485353
-1,342249
-0,772397




*Matrica Q; Qg = HQ, HT

30,06462  -15,2458  -0,86454 -26,627
-15,245814  28,33628 -13,955  1,110987

Qq = -0,8645371 -13,955 30,0641  26,62706
-26,627026  1,110987  26,62706  89,11928

Matrica Q"

0,070209  0,037997  0,002036 0,019895
0,037997  0,072948  0,034953 8,15E-08
Q;' = 0,002036  0,034953 0,067166  -0,0199
0,019895  8,15E-08 -0,0199  0,02311

*Test statistika

dTQ;'d
T = “koZ Fo 95 (k, ©)
k —rang matrice H, Fyo5(k, ) — kvantil FiSerovog rasporeda

k =rang(H) = 4
T =3.9959 > Fy95(4,00) =2.3728
ZAKLJUCAK:

Nulta hipoteza H, se odbacuje. Prihvata se alternativna hipoteza H,: obelezena figura nije
kvadrat.




ZADATAK 4

»Matrica kofaktora nepoznatih parametara Q,

o; = 6.8mm

6.8 mm

Og =

P=N=0Q

Qx =

ePostavljanje hipoteza

Hy: Tacke pripadaju istoj pravoj.

H,:Tacke ne pripadaju istoj pravoj.

]
ol
)

vi —v;
v; — Vs

. 4 _ 5
Hy: Mvs —v;
vy —vE

Vg —v§

.
o O O OO
L e ————————

vi =3
v; = Vs

. 4 _ .5
Hy: Mjvs — vy
vi — Ve

Vg —v§




*Funkcije veze

*Matrica koeficijenata H

oL, oL, oL,
X, aY, 0X,
oL, L, 0L,
X, dYv, 0X,
dL; dL; 0L,
H = 6X1 6Y1 aXZ
oL, 0L, 0L,
X, dY, 0X,
dLs dLs OLs
X, 0Yv, 0X,
Xl Y1 X2
20,6265 -0,0206 -41.253
0 0 20,6264
H= 0 0 0
0 0 0
0 0 0

0

0

0 0 0 20,6265

Y, -Y Y. - Y
2 3 -1.2 1 -1.3 2
vy — vV, = tan — tan —-—
1 2 XZ - X1 X3 - XZ
Y. -Y Y, -Y
4 -1 '3 2 —1 4 3
v, —V; = tan - tan —_—
2 3 X3 - XZ X4 - X3
Y, -Y Y- —Y.
4 5 1 4 3 -1 75 4
P Vq — = tan — tan” " —
30 X, — X3 Xs — X,
Y- — Y, Y. - Y.
6 -1’5 4 -1 6 5
v, — Ve = tan — tan —_—
v Xs — X, Xo — Xs
Y. - Y. Y. -Y,
7 _1 76 5 -1 7 6
ve — Vs = tan — tan —_—
5o X6 = Xs X7 = X
oL, oL, 9L, 9L, 9L, 9L, dl,
oY, 0X, 0Y, 0X, 0Y, 0Xs OYs
dL, 0dL, 0L, aL, aL, dL, dL,
aY, 0X; 0JY; 0X, ay, 0Xs 0Ys
oL, 0L; 9Ly 0Ly 9Ly 9Ly OLs
oY, 0X, 0Y, 0X, 0Y, 0Xs 0Ys
oL, 0L, 0L, dL, dL, dL, 0JL,
aY, 0X; 0Y; 0X, aY, 0Xs 0Ys
dLs OLg 9Ls dLs 9Ls 9Ls OLs
oY, 0X, 0Y, 0X, 0Y, 0Xs 0Ys
Y2 X3 Y3 X4 Y4 X5 Y5
0,0619 20,6264 -0,0413 0 0 0 0
-0,041 -41253 0,0825 20,6264 -0,0413 0 0
0 20,6264 -0,0413 -41253 0,0619 20,6265 -0,0206
0 0 0 20,6265 -0,0206 -41253

00413 20,6265
-0,0206 -41.252

oL,
09X,

oL,
09X,

L,
09X,

L,
09X,

Ls
0X,

X6

aL,
oY,

oL,
oY,

L,
oY,

L,
oY,

Ls
oY,

Y6
0
0
0

-0,0206
20,1031 20,6258 0,1238

oL,
X,

oL,
X,

L,
X,

oL,
X,

Ls
X,

X7

(== == R )

0

oL,
oy,

oL,
oY,

L,
oY,

oL,
oY,

Ls
oY,

Y7

(===~




*Vektor odstupanja d

[vi — V3] 206,26432
Vi —v; -1,023E-10
d= v — vy d= -206,26432
v; — Ve 0
_1/56 _ vg_ -1443,8387

‘Matrica Q; Qg = HQ,HT

2552,71 -1701,8 425,451 0 0
-1701,8  2552,7 -1701,8 425,45 0
Qg = | 425451 -1701,8 2552,71 -1702 425,452
0 42545 -1701,8 2552,7 -1701,8
0 0 425452 -1702 2552,65

Matrica Q;*

0,0013 0,00168 0,0015 0,00101 0,0004
0,0017 0,00336 0,0034 0,00235 0,001
Q;' =0,0015 0,00336 0,0044 0,00336 0,0015

0,001 0,00235 0,0034 0,00336 0,0017
0,0004 0,00101 0,0015 0,00168 0,0013

*Test statistika

dTQ;'d
T= T‘oz ~ Fo g5 (k, )
k — rang matrice H Fyo5(k, 0) — kvantil FiSerovog rasporeda

k =rang(H) =5
T =14.6441 > Fy95(5,0) = 2.2150
ZAKLJUCAK:

Nulta hipoteza H,, se odbacuje. Prihvata se alternativna hipoteza H,: tacke ne pripadaju istoj
pravoj.




ZADATAK 5
a=X a, = X, Yo =180 — (Xy + Yp)
p=Y Bo = Yo
Jednacine popravaka
at+v, =« v, =X—«a fa=0
B+vg=p vg=Y—-p fg=0
y+v,=180"— (X +Y) v, =180"— (X +Y) f, =—12"

*Matrica dizajna A i matrica tezina P

1 0 1 0
A= 0 1 P = 0 1
-1 -1 0 0

*Vektor slobodnih ¢lanova f

-12
*Matrica koeficijenata normalnih jednacina N i vektor slobodnih ¢lanova normalnih
jednacina n

N=AT-P- A n=AT-pP-f

2 1 12
N = 1 2 n= 12

*Vektor nepoznatih parametara X i matrica kofaktora Q¢

R=—-N1n=—-Q¢n

0,666667 -0,333333
-0,33333 0,6666667

=

I

1 1
&~ BN

Qx =




«Vektor popravaka merenih veli¢ina V

V=A-2+f
-4
V= -4
-4
*Kontrola izravnanja
VT-P-V =48 fT-P-f+nT-%=48

*Aposteriori standardna devijacija

7T.p.
mo = |7 =L f=n-u my = /;—82=6.928203

*Globalni test na grube greske

-Hipoteze

Hy: 0% = of Hy:o0?2#0 , o=my

-Test statistika

2
F="0=158678 > F(0.05,1,0) = 3.84146

=> Prihavata se H,

Nema grubih greSaka!!

elzravnate vrednosti

@ = 32°45'38"
£ =90°00"08"
7 =57°14" 14"

ePostavljanje hipoteza
Hy:Trougao je pravougli
H,:Trougao nije pravougli

Hy: M[B —90°] = 0 H,: M[B—90°] 0




*Matrica koeficijenata H

*Vektor odstupanja d

‘Matrica Q; Qg = HQ,HT

0= |0,666667

Matrica Q"

et=1 15
*Test statistika
dTQ;'d
T= ko? ~ Fo.95(k, )
k —rang matrice H Fyo5(k, ) — kvantil FiSerovog rasporeda

k=rang(H) =1

T =3.173354 > Fy95(1,00) = 3.841552

ZAKLJUCAK:

Alternativna hipoteza H, se odbacuje. Prihvata se nulta hipoteza H,: trougao je pravougli.




