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xin, double yin) 0 xin0 yin 0O OO00O0O00OO00O0OOCOOOOOOOOOOOODOODOO
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#include <stdio.h>
double add(double xin, double yin);

/* ========== pain [J [ /
main(){

double x, y, wa;

ooooooa

wa=add(x,y) ;

goooooo

/% ========== 00 0000 x/
double add(double xin, double yin){
double zout;

zout = Xin+yin;
return zout;



gooOoOooooOooOooOoOoOoOoOocCcOoOOO2000000000000000000~0

000 (Call by value) 00000 (DOOOO0)00000000O000O0OOOO0OOOOOOOOO
0000000o0oooooo0oooo0oooo (ooo)oooooooUDoOoUoO (oo
0)000000000000000000D000000000O00D0O00O0OD0O00O0OODO0OO
goooooo

000000 (Call by reference) 00 0000000000000 O0OO0OO0O0O0O0UOO0OO0OOOOO
gooboboobooobooobobooooboboooooobobobooooobboooooooono
oooooboooooooobbobobooooooobooboooooooboooooobooon
oobooboooooooboooboobobOoooboobooooobooooboooooboobooooooo
gobooooobooboboooooooobooooooobooobooog

gooo
CcO000U000O000O0 (DO0U0L)UU00O0O0O0D0D0D0DU0OLO0DU0UO000D0DoDOooOoooo
goobooboooobooooboooboooooobooboooooboboboobooboooOoDOooo
goboooboooobObObOo0oobibo0o0b0o0o0gnol add000000Omain000O00OO
O000U00Omin 000000 (x,y) O000adad0000 (xin,yin) OOOOOODOOOOOOO
00000000 (D00)zowtODOOUODODOOODODOODOOOO0OOOO walOzoutOOOOQGO
oooooog
gobooooobOooobobOobOOoooooobobooboobobooboobobobooobbobboooDn
obobooooboooboboobooobobooobooOooooooOooooooobooboona
gooooooooooooboobooooboooooobobooboooboboooobooboobooooobooo
booboobooboooobooboboobOooobobooobooobooobooboooooooobooooono
0000000000 O0OC0OOoUoooOg (FORTRANOOO)O
oboboo0O100o000000000000b0o0o0b0oo00b00000

#include <stdio.h>
void gaussjordan(double a[][100], double b[100],
double inv_a[][100], double x[100]);

/* ========== main 00 */
void main(){
double a[100][100], b[100]; // all[1 0000 b1 OOOO
double inv_a[100][100], x[100]; // inv_a(l[J OO0 x[0 O

00oooooo
gaussjordan(a,b,inv_a,x);

goooooo



/¥ ========== [ 00000000000 x/
void gaussjordan(double a[][100], double b[100],
double inv_al[][100], double x[100]){

ooooooon

inv_ali][j] = 0000000
b[i] = 00000

ooooooon
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return O;

e JOODOOODOODO

return 1;

gogoobooo

1.2.3 0000000000040

oo0o0ooooooooorooo0ooo0o0ooooooooooooooooooOoooooo
gbobOobOoooooooooobooooboooboooooboooobooooooOoboOobObOOoOobooboboOoaoo
gobooobooooOooboOoOobobooobOboobooooobooobobooobObOOobOobobooooooon
goooobooboooooobooboboboobooobbooboooboobbobobobboobbooD
goobooooboooooooooboboobooooooooooobooobooDbo



int gaussjordan(int n, double a[][100], double b[100],
double inv_a[][100], double x[100]);
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00000000000 0000O0NDOOOODOOO0O000000000D0000Doooooogoo
00000000000 0000000000000000C0fr000000000000

for(ipv=1 ; ipv <= n ; ipv++){
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00000000000 Gipripy =1000000000asgw_14p,—1 0000000000000000
0000000000000000Oipw=100000000000 1000000000000000
00000000000 00000000000000000000000000

1 0 * x * x 1 0 % % x %
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0 0 x * % x 0 0 * *x x x%
0 0 *x x % x 0 0 *x *x *x x
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gbooob0o1o0boboooooboooogn

inv_pivot = 1.0/alipv] [ipv];
for(j=1 ; j <=n ; j++{

alipv] [j] *= inv_pivot;

3

blipv] *= inv_pivot;

e ipv00 j005=1,23,---,n000000000for00000000000O0OOO0

e alipv] [j] « inv_pivotxalipv][j100000COOOO0 alipv] [j] *= invpivot OO OODO
O000Oalipvl[j] = invpivot*alipv] [j1 00000 OODOOOO0OOCOCOOODOOO

ooboooooooooboobooono
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ipv0d = —aipex( 0 0 1 ko k k) —@iipp X Dipy
g0 = 1 0 0 K b, —a; ipvbipv

goooOoOoOoO00ooOoooOooOoOoooooOoUooOdd=1,2,38,---,n0 5=1,2,3,---,n0000 A
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for(i=1 ; i<=n ; i++){
if (i 1= ipwA{
temp = ali] [ipv];
for(j=1 ; j<=n ; j+H){
alil [j] -= temp*alipv] [j];
}
b[i] -= temp*b[ipv];

e 200 forO0U 0 y0O0D0O0ODOO

epy 1000000 1000000000000 O0O00O0O00OO0OODOOOOODOOODOOOOOO0OO
if00000d#4p0000000000000O0C000OOO0OQO0O0OO0OOOOd=4pv0O0O
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/x ========== 000000000000 */
void gauss_jordan(int n, double a[][100], double b[]){

int ipv, i, j;
double inv_pivot, temp;

for(ipv=1 ; ipv <= n ; ipv++){

/x ———— 0000=1(Q0000000) -——- %/



inv_pivot = 1.0/alipv] [ipv];
for(j=1 ; j <= n ; j+H){
alipv] [j] *= inv_pivot;

}
blipv] *= inv_pivot;
/x ———— 00000=00000000000) --——- =/
for(i=1 ; i<=n ; i++){
if(i 1= ipw){

temp = al[i] [ipv];
for(j=1 ; j<=n ; j+H){
alil [j] -= temp*alipv] [j];
}
b[i] -= temp*bl[ipv];
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gbooboooobooooboobooooboooooboooobobbbooooooooonoa

big=0.0;
for(i=ipv ; i<=n ; i++){
if (fabs(al[i] [ipv]) > big){
big = fabs(alil [ipv]);
pivot_row = 1i;
}
}
if(big == 0.0){return 0;}
row[ipv] = pivot_row;

oboooooooobooobooboooooon
e bigHUUOOOOOODOODOODO

e 10 (0DUIODDOO)IUDUUOOpPivotrowd O OO

e 0O0OD0DODDOOOOODODODODODODODODDOODOOOOODOOODOOOOODODO
obooobboooolooobooobobobooboobooooobooobobooon

e ip0000DDODDOO0OODO0OO0D rowlipvl] OO0 O0OOO0OOOODODOODOODOO
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Ooo0oooooo A00O0OO0OO0OO0DODOO0O0OUOODOOCOOODOUODOUODODOODOOOOOOOOOO
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if(ipv != pivot_row){

for(i=1 ; i<=n ; i++){
temp = alipv] [i];
alipv] [i] = a[pivot_row] [i];
alpivot_row] [i] = temp;

}

temp = blipv];
blipv] = blpivot_row];
blpivot_row] = temp;

223 0O000OO0O0ODO0OOOOOOOOOOOOOOOOOODOOOOO

gb2200000021000000000000000000DOOODOOOODDOOODOOOOO
gooooooooboooo

/¥ ========= 0 00000000000 */

int gauss_jordan(int n, double a[] [MAXN+10], double b[]){
int ipv, i, j;
double inv_pivot, temp;
double big;
int pivot_row, row[MAXN+10];

for(ipv=1 ; ipv <= n ; ipv++){

/¥ ———— 00000 - */
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big=0.0;
for(i=ipv ; i<=n ; i++){
if (fabs(alil [ipv]) > big){
big = fabs(ali] [ipv]);
pivot_row = 1i;
}
}
if(big == 0.0){return 0;}
row[ipv] = pivot_row;

/¥ ———— 000000 -—=—=————————m—m———— */
if(ipv !'= pivot_row){
for(i=1 ; i<=n ; i++){
temp = alipv] [i];
alipv] [i] = alpivot_row] [i];
alpivot_row] [i] = temp;
}
temp = b[ipv];
blipv] = blpivot_row];
blpivot_row] = temp;
}

/x ———— 0000=1O0D000000) -——————-—- */
inv_pivot = 1.0/alipv] [ipv];
for(j=1 ; j <=n ; j+H){
alipv] [j] *= inv_pivot;
3

blipv] *= inv_pivot;

/* ——— QO0000=00000DO0DOO0O) -——- %/
for(i=1 ; i<=n ; i++){
if (i 1= ipwA{
temp = al[i] [ipv];
for(j=1 ; j<=n ; j++){
alil[j1 -= temp*alipv][j];
}
b[i] -= temp*b[ipv];

3

return 1;
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000000000000 0o00o0oDOoooooooooooooon
for(i=1 ; i<=n ; i++){
for(j=1 ; j<=n ; j++){

if(i == j){
inv_alil[j1=1.0;

Yelse{
inv_al[i] [j1=0.0;

}

23.2 000O0OOO

0000 inva00O0O0Q0OOO0O0OOODOD AODOOOOOOOOOOOCOOOOOOOOODOOOO
obboz22300000000000000000000
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e 10IDOOOODODODOOODOOOOOOOOODODOOODDOO invalOOO0OOOO0O0OOO
oooooo

temp = alipv] [i];
alipv] [i] = a[pivot_row] [i];
a[pivot_row] [i] = temp;

temp = inv_alipv][i]; /¥ - 0000 -- /
inv_alipv] [i] = inv_alpivot_row][i]; /* -- 0000 -- %/
inv_al[pivot_row] [i] = temp; /* —— Q0000 -- %/

oooooooo
e JUDDOUI1000DLDOOODDDUDLOUDLUODDLOUUODLDDLUbOOUDLDOUDLDUObLDODLOOD
alipv] [j] *= inv_pivot;
inv_alipv] [j] *= inv_pivot; /* —— 0000 -- %/

gooooog

e 000D OOO0ODDOOOODOCODOODOOODOOOOOODDODODODODDOOOODOOD
gooooo

ali]l [j] -= temp*alipv][j];
inv_alil [j] -= temp#*inv_alipvl[jl; /x -—- 0000 -- %/

gogooooad
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/x ========= 000000000000 */

int gauss_jordan(int n, double al[] [MAXN+10], double b[],
double inv_al[] [MAXN+10]){

int ipv, 1, j;
double inv_pivot, temp;

double big;
int pivot_row, row[MAXN+10];

/% === 000000 =-mmm=mmm=mmmmmmmmmm e e x/

for(i=1 ; i<=n ; i++){
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for(j=1 ; j<=n ; j+H){
if (i==j){
inv_ali] [j1=1.0;
Yelse{
inv_ali] [j]1=0.0;
}

}
for(ipv=1 ; ipv <= n ; ipv++){

/¥ ———— 00000 - */
big=0.0;
for(i=ipv ; i<=n ; i++){
if (fabs(alil [ipv]) > big){
big = fabs(ali] [ipv]);
pivot_row = 1i;
}
}
if(big == 0.0){return 0;}
row[ipv] = pivot_row;

/¥ ———— 000000 - */
if(ipv != pivot_row){
for(i=1 ; i<=n ; i++){
temp = alipv] [i];
alipv] [i] = al[pivot_row] [i];
alpivot_row] [i] = temp;
temp = inv_alipv] [i];
inv_alipv] [i] = inv_alpivot_row] [i];
inv_a[pivot_row] [i] = temp;
}
temp = b[ipv];
blipv] = blpivot_row];
blpivot_row] = temp;
}

/x —-—— 0000=1(00000000) -———-—-—-—- */
inv_pivot = 1.0/alipv] [ipv];
for(j=1 ; j <= n ; j+H){
alipv] [j] *= inv_pivot;
inv_alipv] [j] *= inv_pivot;
}

blipv] *= inv_pivot;

/* ————00000=00000000000) ---- %/
for(i=1 ; i<=n ; i++){
if (i = ipw){
temp = ali] [ipv];

14



for(j=1 ; j<=n ; j++H){
alil [j] -= temp*alipv] [j];
inv_alil [j] -= temp*inv_alipv][j];
}
b[i] -= temp*b[ipv];

}

return 1;
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/* ———- 0000=1@00000000) ——————-—- */
inv_pivot = 1.0/alipv] [ipv];
alipv] [ipv]=1.0; /¥ -—— 000000 --- %/

for(j=1 ; j <=n ; j++{
alipv] [j] *= inv_pivot;
}

blipv] *= inv_pivot;

200000000000000000000000000000000000000
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/ ————00000=00000000000) -—— %/
for(i=1 ; i<=n ; i++){
if(i '= ipv){

temp = alil [ipv];

ali] [ipv]=0.0; /¥ ——— 000000 --- %/

for(j=1 ; j<=n ; j++){

alil[j]1 -= tempxalipv][jl;
}
b[i] -= temp*bl[ipv];

3
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gbob233000000000 oo 10c0oooobooooboooboobobboooboobobobooobaon

242 0O0000O00O0O0OOO

O00000000000000000000000000 A™'000 inv,alil[j100000AO
000000000000000000000000000D000 A'00000000000O0O0000
000 ADDDOOOOOOOODA Y 0000000000000 0000000000000000
oroo000OoDooobo0ooOobooon

O00AO0ODOCOCDODODOODOODODODOOOODODOODOODODOODOO

* * * * * * * ok % OZQJ‘ * * 1
a;1 Q32 Q33 Q4 Qi5 ... Qgp * ok X Q3 X ... X 1
* * * * * ...k k% ok oy |k .. ok | )

gobooooooobooooboboooboobooooooooobooao
(DOO000:0D00000D0)-(D000;;0000000)=4;;

000000000 000000000004,;0000000000000:=50000000 104¢#j
oooooooobooboobobong

ooboooooobobooooobooobobooobooooooooooooooobooooooDoboog
goboboboooobooooobooboooooboooooobooboobobooobobOobobon
oboooooooooooooobooooon

/x —==- 000000 (000) —=m-mmmmmmmmmmmmmmmmmmmo e */
for(j=n ; j>=1 ; j—-){
if(§ 1= row[j1){
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for(i=1 ; i<=n ; i++){
temp = alil[j];
alil[jl=alil [row([j]1];
ali] [row[jl]=temp;

}

243 0O0000O0O0OO0OODOOOOOODOOOOOODODOOd

ooboboooooboboobobobooooooooooboooobooboooooooooooboooooo
ooooboooobooboboo

e JO0I0ODOODOOOOOODOOOOOODOOODODOODDOODO
e 100I0DOODO0OOOOOOOODOOOODODOOOODO

goboooog
ooboooooboooooboooooooboobobooobobobooboooooooooon

/¥ ========= 0 00000000000 == x/

int gauss_jordan(int n, double a[] [MAXN+10], double b[]){

int ipv, i, j;

double inv_pivot, temp;
double big;

int pivot_row, row[MAXN+10];

for(ipv=1 ; ipv <= n ; ipv++){

/¥ ———— 00000 - */
big=0.0;
for(i=ipv ; i<=n ; i++){
if (fabs(ali]l [ipv]) > big){
big = fabs(alil [ipv]);
pivot_row = i;
}
}
if(big == 0.0){return 0;}
row[ipv] = pivot_row;

/* ——-- OO0O0000 =mmmmmmmmmmmmmmmmmmmmmee e x/
if(ipv !'= pivot_row){
for(i=1 ; i<=n ; i++){
temp = alipv] [i];
alipv] [i] = alpivot_row] [i];
alpivot_row] [i] = temp;
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temp = b[ipv];
blipv] = blpivot_row];
blpivot_row] = temp;

}

/x ———— 0000=1O0000000) -————-—--- */
inv_pivot = 1.0/alipv] [ipv];
alipv] [ipv]=1.0;
for(j=1 ; j <=n ; j+H){
alipv] [j] *= inv_pivot;
3

blipv] *= inv_pivot;

/* ———— 0O00000=00000000000) -—— %/
for(i=1 ; i<=n ; i++){
if (i = ipw){
temp = ali] [ipv];
ali] [ipv]=0.0;
for(j=1 ; j<=n ; j++){
alil [j1 -= temp*alipv][j];

}
b[i] -= temp*bl[ipv];
}
}
}
/% ———- 000000 (QO00) =mmmmmmmmmmmmmmmmm oo x/

for(j=n ; j>=1 ; j——){
if(§ '= row[jI{
for(i=1 ; i<=n ; i++){
temp = alil [j];
alil [j1=alil [row[j1];
al[il [row[jl]=temp;

3

return 1;

3 Luogbooboobobood

goobooz24300000000000000000000000DO0O0O0O0ODOOODOOOOOOO
obob0ooooooboooobOO0ooOoobooooboooooboon

if (gauss_jordan(n, a, b) == 0){
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printf ("singular matrix !!!\n");
exit (0);
+;

gboboboooooboobogooboon

enJI0O0DOO0O0O0ODOODOOOODODa00D00DODOOO 2000000000000 100
gooobooobooboobb abbO00»0gboon

e JO0O0O0ODOO0ODOOLOOODODOOODOODOODODOOOODOOODODOOOOOOOOO
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