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Homework #3

* (Gauss-Jordan Method -> Inverse Matrix  @Gauss Elimination

double ++inverse_matrix{double ++pat_data, int n, double err) Jouble ++gauss_elimination{double #++mat_data, int n, double err)

A B Order Echelon Form
11t Qip by ordq] a1 Qin by ordq]

An1 "t Apn bn OT'dn_ | 0 **r Unpn bn OTdn_
doublex+ mat_ab = {double+imal loclsizeofdouble+d={nil ‘
for (i =00 0 ==n - 1: i++}

*{mat_ab + i} = {double+imalloc{sizeof{doublel+{n + 21}
AAAAS solution matrie Mg TOH A SAASSS
double++ mat_id = {(double+Jmalloclsizeof{double*)+{n)
for Ci =00 0 <=n - 10 j++] double++ mat_sol = (double+)malloctsizeof(doubles )+(2)%
ximat_id + i) = (doublex)malloc{sizeof(doubleldx{n)). for €0 =00 0 == n - 15 (++]
#mat_sol + i) = {double+imalloctsizeofi{doublej+inih

AAASS MatrinE BrOF mat_ab (no+= ne2) HHEES M SL50S

double sum:
for Ci =0; 0 <= n-1: i++31 { AlmatrixE gH , o o
for € =00 j == n-1: j++2 for (i =|'|.—1, io==0 i--01 1
mat_abli]1[i] = mat_datalillil: dla matrix ?ET ;jn; n- =i -
mat_ablilln] = Ta’;_déta[ illnl: ;:::I:l matris S = sun e tmat ool L) = Cmat_abli10i10;
mat_ab[i][n+1] = i+1; order wat o0 111011 = fnat-ablilln] - sun ¢ tmat ablillil%:



Homework

3

double ++xinverse_matrix{double ++mat_data,

:'-_________T____l max_row = fabs(mat_ab[i][0] )
i Normalization | For (j = 15 j <= n-15 j++)
L - if (fabsimax_row) = fabsimat_ablil[i]l))
' max_row = mat_ab[i][il]:
! ! if (Fabs(pivot) < fabs(mat_ablil[i]}) {
i Row Swap I pivot = fabsimat_ab[i][j] ¥
e - for (k=0 k == n + 1) k++3 { // k = Column
dummy = mat_abljillk]:
mat_abl[il[k] = mat_ablillk].
mat_abli][k] = dummy;
=T mmmm T mult_lower = mat_ab[i][j] # mat_ab[jll[i]:
! Gauss Elim. | for (k=05 k<= ke
o o s - mat_ablil1[k] = mat_ablillk] - mult_lower = mat_abl[i][k]:
for (k=00 k <=1 = 1) k++]
' mat_id{il{k] = mat_id[i][k] - mult_lower + mat_id[j][k]:
:",' """""""" i mult_upper = mat_ablil[i] / mat_ablillil:
, D|agona| Form | For (k= 0; k <= n; ke+) |
e o o o e e e e e e e e - mat_abli]1[k] = mat_abl[illk] - Cmult_upperd«(mat_ab[il[k]
I' i
. mult_diagonal = mat_ab[i][i]:
: |dent|ty Matrlx : mat _ab[i][i] = (mat_abli]l[i] / (mult_diagonal )}
ot e o e e e - mat_ab[il[n] = {mat_ab[il[n] ¢ {mult_diagonal )}
For €§ = 00 1 == n-1: j++)
mat_id[i10i] = (mat_id[i][i] # €mult_diagonal })

int n, double err)

A0S mat_ab o Upper Triangle 4 A4747

if {count == 03 {
printfi  "#ninkot independent. Inw.
return 10:

far £ =00 j <=n - 1; j++) | A4 1 = Column
A4 Row Swap S
pivat = mat_ablil[il:
far (i = j; i <==n - 1 i++) { A0 = Row
if {fabs{pivot) =< fabs{mat_ab[il[i]}) {
pivot = fabs{mat_ablil[iln
for fk =00 k ==n + 1: k++) { // k = Column
dummy = mat_ab[j][k]:
mat_ab[j][k] = mat_ab[i][k]:
mat_abl i][k] = dummw:
!
far (k =0 k <= n - 1) k++) {
dummy_id = mat_id[jil[k]:
mat_id[j1[k] = mat_id[i][k]:
mat_idlillk] = dummy_id:
_____ }_L_________________I
1 I
A Fero Diagonal A A4/
if (pivot == 0} § I
printf{ "#intnMot independent. Inw. Hatrix cannot exist.#in” I
return 10;
, I
/4¢ Dependence of Row A A4/ [
for (dep_row = 0. dep_row = n: dep_row++]) { :
count = o
for {dep_col = 0. dep_caol < n: dep_col++) { I
if (mat_abl[dep_row][dep_col] != 0} [
count++;
} I
I
A

Matrix cannot exist.fin™)



Homework #3

datatxt - H 2%
mEE HEE | MA0O | BN E2EH
1. 4289 2 3,099 4, 2632 |
2, 7683 il ] =T, 4391 F.8999
2. 2134 R, 4531 B, 6542 2. B213 g, 6544

0. 0000a00a00n00000000000000000000000000000000001 1134 i = 1023 10

Homework #3> Inverse Matrix by Gausz—Jordan Method

ut the size of sguare matrix - 4
Cize of matrix iz 4 (Error Size = 18"(-28>>
Dpen the file ‘data.txt’

A1

4.352677
2.1372678
—3.25Y665
A.143883

—2.485867
—2.229731

2.668284
-8.883153

tCalculating by Inverse Matrix>

4_352877
2.13%:78
—-3.25Y665
H.143883

1.42572688
2.768808
2.2134080
H.8888aR

2 .A80608a
4. 088688
5.4531068
7. uaann

3.827188
6 . A8aBEA
6.654208

4.2632081

—-7.439184 1

2.6213881

7.80880A 184 .230800 |

Jarning? It will make error hecause AL3,. B1 is

too small

A.745678
2.5417M1
—-1.836468
B.815323

FEchelon Form

A

-0.3721%
A.800060

B.657387
1.418822
-1.229198
A.811842

—2_485867
—-2.229731

2.66H8284
-B.683153

Original row

—-8.3868221
-8.2933981

B.3681561
—8.8825981

B.657387
1.4168822
-1.229198
B.811842

—-B8.3808921
-B8.2933981

B.36815%61
—-B8.686825981

B

-8.537699
A.338954
A.800060

-0.80654%
A.279185
A.832269

1.8000060 :
1.2876341
A.7346911

3 .8080680
L.8989680
8.6543680
18.08680800

Original

-0.79295%9 ]
A.591968:
-0.022188 !

A.800060 A.800060 A.800060 1.6393631 A.8251208:

(Calculating by Gauss Elimination?

221 A.745%6701
231 2.541771 1
-1.836468 1
A.@153231

0 = 3




Homework #3

=12 Oridinal row b=

H 4_.352677 -2.485867 A.657307 -A.3J8AB9Z1 1,4259 2., 0000 3,099 4, 2652

I 2.139678 -2.229731 1.418822 -©.293398! 5 meEE 40000 B.0000 -7 4391

| oli49697 -0.089153 0.011847 -0.002590: 22t g eese 2613 FTO TS el
! - - - ) ! 0, 0000 7. 0000 9,0000 100,2300 atia a |

(Calculating by Inverse Matrix> »> B =1[3:5.8989 ; B.6543 ; 10]

4.352677 -2.4@5867 @.657307 -0.380892! 3. AA0A00 B = .
2.139678 -2.229731 1.418822 -@.293398! 5.898900 == iy ()
-3.257665 2.660284 —1.22919@ @.368156! 8.654300 3. 0000
A.143083 -@.983153 ©.011842 -0.9A2590! 10.000008 - _
, ans =
A.745670 | ]E'Eggg
2.541771 | ' 43527 -2.4050  0.B573  -0.3809
popsesdl | 21397 -2.2287  1.4108  -0.2934
_ . -3.2677 2. BEO3  -1.2297 0. 3682
(2) 0|S5HE T SEEH0 oM s&LL
Echelon Form 0. 143 -. 0337 O.mig -0.0026
1] B Qriginal row
-§.372196 -B.537699 -B.806549 1.PPDOGA! -B.792959 > invld) + B
A.00AAAA @.338954 @.279185  1.287634! A.591908
f.00PAAR ©0.PPPEER @.P32269 B.734691! -a.92218¢8 ~
f.0PARAA ©.APAARA O.AEPAAR 1.639363 ! B.@2512@} ans =
{Calculating by Gauss Elimination? 0. 7457
@.745670 ! 2.5418
2_541771 ! -1, 0365
—1.936468 ! 0.0153

A.8153231



Homework #3

1 1.888888 3 .H888488 |
1 2.8840888 5 ._H680888 |

1 14.8808888 |
1 22.8408088 |

1 1.A08888 3 .8084888;: |
1 2.800888 L _H#A0468AA ;. |

A (1>

1 —5.808888 3 .00088048 ; 2
1 2.800888 —1 .8008084 | 1

(Calculating by Inverse Matrix>

¥ = A"(-1>B

1 14.488888 |
1 22_.080088 |

1Al o i —5.888800808 3.40088084 ;
1 H2 1 = 1 2.880088 -1 ._ 680800084 |

1 —4.88088088 |
= 1 b.B8088H |

[a b7 _ 1rd —b]

c d detl—c a

A T P Y A
SR
I PR 2 I

*  Scaled Partial Pivoting |4t 2h7 01| row

o =M7t EHEFME inverse matrixe K|
‘xl orLr

Lol_

> A ooHEE:|9-| row =A 7} HHH|= 41} S A|0f
B 29| row YA| HHYZ| [ 2



Homework #3

== oinwlad

ToE HIE MO ans =

11 18 26 27 40 41 25 — = .

B 8 ls e urEE | HEE A

1214 15 24 27 32 3 0.0060  0.8595  1.3624 -1.3761 -1.0338  0.2664

gﬁgﬁ?gg?gm 0.0262 -0.7498 -0.9083  1.0242 0.7719  -0.2079 11 18 26 27 Al

EE 11 1738 44 13 0,103 0.5682 06698 -0.8365 -0.5415  0.0822 g8 20 2933

-0.0841 -0.9598 -0.5630 0.6645  0.4371  -0.1299 | Pm————————————— ——
ooy -0.0157 -0.2501 -0.3547 0.3855  0.1369  0.0248 1 1E§ 12% 15 Eg ET I I Not Independent I
I 6 X 6 Matrix : 0.0058  0.2161 0.3955 -0.9640 -0.1395  0.0291 L_________a_; D o1
i ) Ordigi 1 rou .
rgnan meu oo C:WWindowsWsystem32Wcmd.e

-A.8A5279 B.868478 1.362368 -1.375103 -1.@33792 A.2664271
A.826192 -0.749836 -B.9768806 1.@24158 B.771863 -A.2079381
A.1894@7 A.568216 A.669836 -A.836476 -B.541584 A.6822261
-0.884667 -A.358755 -A.563006 A.664499 B.437074 -0.129986 1
-A.815715 -A.258098 -@.354716 B.3855A5 A.136882 A.B247631
A.8158A7 A.216110 A.325526 -A.363952 -A.139488 A.A290551

Homework #3> Inversze Matrix by Gauss—Jordan Method

ut the size of square matrix := 4
Size of matrix is 4 (Error Size = 18°{-28>>
Dpen the file ‘data.txt’

Echelon Form
A B Original row

B.3758608 B.437588 B.468Y50 B.750008 0.843750 1.8006088 ) B.8937581
0.A00B0A B.126816 B.298V80 B.121%51 A.371951 B.2845531 B.5426831
0.AAAR0A B.000AAA A.386452 B.378%781 O.4668%3 B.518676. B.2896771
H.AARREAE B.000HAA B.88080080 W.213395 B.295311 B.782414; B.3882°71 1
—-A.000008 A.PRRARA B.000000 A.A00008 B.409217 0.433451 1 A.1446351
A.0000AA A.APRRAA A.900008 B.A0000A A.PR000DR -0.063878 1 A.2088862 1

11 .88AHEA 18 .A8880AHA 26 .ABAAAA 2. 8880804 |
7.840800 §.000088 Z0.0808008 29 .0008064 |

12.96000608 14.80688000 15.A0000H 24.080000 ;
24.980088 28 .A08AAA 38 .A0AAAA 48 .A88804

{Calculating by Gauss Elimination?

ot independent. Inv. Matrix cannot exist.

%3 —-19.1995181
11 14.140523 1
K21 -8.6108695 1
851 6.9233871
B61 3.8156861
e -3.2686721




Compiler & Language

« Microsoft Visual Studio 2015 with C programming language.

THE

DG Visual Studio =i

PROGRAMMING
LANGUAGE




Question & Answer

1 Original row
I |<| ---- | ---t-----l max_row = fabs(mat_ab[i][0] )
ormalization 1 for {j = 10 j <= n-1; j++) { .
-------------- | if (Fabs(max_row) < fabs(mat_ab[i][i])) 4.352677 -2.4@85867 @.657387 -BA.38@8921
max_row = mat_abli][j]: 2.13?678 -2_.229731 1.418822 -A.2933981
‘ —-3.257665 2.668284 —1.229198 A.368156 1
______________ ) ) o B.143883 -0.883153 8.811842 -©0.09025981
| 1 if (fabs(pivot) < fabs(mat_ab[il[i]}) {
ROW Swap 1 pivot = fabs(mat_abli]l[il)
-------------- ! for (k = 0: k <= n + 1 ke+) { 7/ k = Colunn
dummy = mat_ab[j][Kk]; ..
mat_ab(j](k] = mat_ablil(k]: A B Original row
mat_abli][k] = dummy;
-A.37219% -A.53Y677 -8.8086547 1 . 800864 ; —A.792959 1
] --------------I mult_lower = mat_ab[il[i] # mat_ab[il[il; A .880888 A.338954 B.279185 1.287634: 8.5917@8 |
GaUSS Ellm 1 for (k = 0 k <= n; k++) B. ABRBBA A. ABABA B.A32267 A.734691 —A.AZ22188
-------------- ! mat_ablillk] = mat_ab[i][k] - mult_lower + mat_ablj][k]: A . ARAARA A . ARRRAR A.ARRRAA 1.639363! A.A2512@ !
For (k = 0; k <= n - 1) k++)
mat_id[i][k] = mat_id[i][k] - mult_lower * mat_id[j](k]:
(Calculating by Gauss Elimination>
EmTETETETTETTTTTY mult_upper = mat_ablilli] / mat_abljl[il: "
| Diagonal Form 1 for k= 0 e ko) ¢ 0.745670!
—————————————— I mat_ablillk] = mat_ablillk] - (mult_upper)+(mat_ablillk]); 2.5417M11
} -1 .836468 ;
‘ B.8153231
______________ , o ; Ot Z|Lt
1 mult_diagonal = mat_abli)[il]: '— 1T
] i [dentity Matrix | we_aoli1111 = (natZaol 11011/ (it _aissona 1))
—————————————— | mat_ablil[n] = (mat_ablilln] / (mult_diagonal )}
for (j =0; j <= n-1; j++)
mat_id[i][j] = (mat_id[i)[i] / {(mult_diagonal});

[c’ d’ xl]: g N




