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ตารางแสดงลักษณะการทำงานของโปรแกรมทั้งหมดที่ใช้การวิจัย
83

ลันจับท่ี ซ่ือโปรแกรม การทำงานของโปรแกรม
ซ่ือโปรแกรมย่อยท่ี 

เรียกใช้
โปรแกรมหลัก Sourcejtiesis - สร้างข้อมูลของตัวแปรอิสระ get_x 1 get_y 1

ค่าคลาดเคลอนลุ่ม ค่า 
คลาดเคล่ือนในตัวแปรอิสระ

P0ly_x 1 get_error

และตัวแปรตาม
- คำนวณค่า R R M S E  ของ get_mse_beta

วิธี OLS
- คำนวณค่า R R M S E  ของ

วิธี ROLS
- คำนวณค่า R R M S E  ของ

วิธี RLAV

โปรแกรมย่อย

1 datanormal - การสร้างเลขลุ่มให้มีการ
แจกแจงแบบปกติ

2 OLS - การประมาณค่าพารามิเตอร์ xtxcross, xtycross 1

ท่ีเหมาะสมโดยวิธี OLS inv 1 estimat_beta,
get_mse_beta

3 ROLS - การประมาณค่าพารามิเตอร์ get_var ,get_k 1

ท่ีเหมาะสมโดยวิธี ROLS xtxplusk 1 inv 1
estimate_beta,
get_mse_beta

4 RLAV - การประมาณค่าพารามิเตอร์ leas_abs 1 get_var 1

ท่ีเหมาะสมโดยวิธี RLAV get_k 1 xtxplusk ,inv,
estimate_beta ,
get_mse_beta

5 get_x - สร้างตัวแปรอิสระ
6 polyjx - สร้างตัวแปรอิสระท่ีมีการยก datanormal

กำลังตามท่ีต้องการ
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อันดับที่ ซื่อโปรแกรม การทำงานของโปรแกรม
ซื่อโปรแกรมย่อยที่ 

เรียกใช้
7 get_error -  สร้างความคลาดเคลื่อนลุ่ม ! datanormal ;
8 get_y -  สร้างดัวแปรตาม !
9 get_beta -  ส ร ้าง ค ่าล ม ป ร ะ ล ิท ธ ก าร  

ถดถอย
10
11
12

xtxcross
xtycross

-  คำนวณ X ทรานโพล X
-  คำนวณ Xทรานโพล y

13 inv
estim ate_beta

-  คำนวณเมท'ริก4 ผกผัน
-  คำนวณค่าส ้มประสิทธิ้การ 

ถดถอย

det

14 leas_abs -  คำนวณค่าส ัมประลิทธี้การ 
ถดถอยวิธี least absolute 
value

15

16

ฟังก์ช้น

btbcross

xtxplusk

-  คำนวณค่า beta ทรานโพส 
beta

-  คำนวณเมทริกช์ท่ีบวกค่า k 
ในแนวทะแยงของเมทริกซ์

O 1 <r«=»19 det -  คานวณค่าดเทอรมแนน
20 get_var -  คำนวณค่าความแปรปรวน
21 get_k -  คำนวณค่า k ของริดจ์
22 get_m se_beta -  คำนวณค่า MSE

2/
โดยรายละเอียดของโปรแกรมมีดังน้ี



program source_thesis;
{SAPPTYPE CONSOLE} 
uses
Math, Syslltils; 

const
sampiel = 15; sample2 = 30; sample3 = 50; sample4 = 100; sample5 = 200; 
powerl = 2; power2 = 3; power3 = 4; power4 = 5; power5 = 6; iteration = 1,000; 
varianl = 4; varian2 = 6; vanan3 = 8; varian4 = 10;

type
data = array[1 ,.sample5,1 ,.(power5+1 )]of double; 
data2 = array[1..sample5]of double; 
data3 = array[1..(power5+1)]of double; 
data4 = array[1..(power5+1},1..(power5+1)]of double; 
datas = array[1..iteration]of double; 
data6 = array[1..((2*(power5+1))+(3*sample5))]of double; 
data7 = array[1 ,.(sample5+1 ),1 ,.((2*(power5+1 ))+(3*sample5)+1 )]of double; 
data8 = array[1..(2*(power5+1))]of integer; 
data9 = array[1..iteration]of double; 

var
a,aa,b,c,ร,t11 varian,ท,p,t,count:integer;
amse_ols,amse_rid_ols,amse_rid_lav, cv_ols,cv„rid_ols,cv_rid_lav;double;
sigma_ols,sigma_rid_ols,sigma_ridJav, rmse_beta_ols,rmseJ)eta_rid_ols,rmse_beta_ridJav:double; 
mse_ols,mse_rid_ols,mse_ridjav;data9;
amse_beta_ols,amse_beta_rid_ols,amse_beta_rid_lav, ร_ols,k_ols,s_lav,k_rid_lav,test,amse_min:double; 
x_model,x_ols:data;
e,z,y_ori,x_ori,xb_ols,xb_rid_ols,xb_rid_lav:data2;
beta,beta_ols,beta_rid_ols,betaJav,beta_rid_lav;data3;
xty_ols,xty_rid_ols,xty_ridJav:data3;
xJnv__ols,x_inv_rid_olร,xJnv_nd_lav,xtx_ols,xtx_rid_ols,xtx_rid_lav:data4; 

procedure datanormal(n:integer;var z;data2); 
var kinteger; r1 ,r2:double; z1 ;data2; 
begin 

randomize;
for i:= 1 to sample5 do 

z1[i]:=0; 
i ;= 1; 
repeat

if (i <= ท)then 
begin

r1 ;= random; r2 ;= random; 
z1 [i]:=sqrt((-2)*ln(r1 ))*(cos(2*pi*r2));
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end

else
z1[i]:= 0; 
i := i+1;

until i > sample5; 
z :=z1; 

end;
procedure get_error(n:integer; sigmae:double; var e:data2);
var iiinteger; z2,temp:data2;
begin

for i:= 1 to sample5 do 
begin 

Z2[i]:= 0; 
temp[i]:= 0; 

end;
datanormal(n,z2); 
for i:= 1 to sample5 do 
begin

if (i <= ท) then 
temp[i]:= sqrt(sigmae)*z2[i] 

else
temp[i]:= 0; 

end; 
e;=temp; 

end;
procedure get_x(n:integer; varx;data2);
var i1,k1;integer; ทาน,sigma.'double; x1:data; nor,z3;data2;
begin

for i1:= 1 to sample5 do 
begin 

z3[i1];= 0; 
nor[i1]:= 0; 

end;
datanormal(n,z3);
ทาน := 2; 
sigma := 1; 
fork1:= 1 to ท do 

nor[k1]:= mu+(sigma*z3[k1]); 
x:=nor; 

end;
procedure poly_x(ท,p:integer;x_in:data2;var x_out;data);



var Ï1 ,j1 น่กteger; x1:data; 
begin

for i 1 := 1 to sampie5 do 
for j1:= 1 to (power5+1) do 

x1[i1,j1]:=0; 
for il:=  1 to sampie5 do 
begin

for j1:= 1 to p+1 do 
begin

if (i1<=n) then 
begin

if (j1=1) then 
x1[i1,j1]:= 1 

else
x1[i1,j1]:= power(xJn[i1],(j1-1)); 

end 
else

x1[i1,j1]:=0;
end;

end;
x_0 ชt:=x1; 

end;
procedure xtxcross(x:data;n,p:integer;var xtx:data4);
var i,j,k:integer;
begin

for i:=1 to p do 
forj:= 1 to p do 
begin 

xtx[i,j] ;= 0;
for k := 1 to sample5 do 

xtx[i,j] := xtx[i,j] + (x[k,i]*x[k,j]) 
end; 

end;
procedure get_beta(p:integer; var beta:data3);
var i:integer;
begin

for i:= 1 to (power5+1 ) do 
begin

if 0<=(p)) then 
beta[i] ;= 1

87
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beta[i] := 0 

end; 
end;
procedure get_y(x:data;b:data3;e:data2;n:integer; var y:data2);
var i,j : integer;
begin

for i:=1 to sample5 do 
begin

y[i]:= 0;
for j:=1 to (power5+1) do 

y[i];= y[i]+ (x[i,j]*b[j]); 
y[i]:=y[i]+e[i]; 

end; 
end;
function det(x:data4;p:integer):double;
var i,j,k:integer; temp,temp1:data4; sum:double;
begin

if (p = 2) then
det:= (x[1,1 ]*x[2,2])-(x[2,1 ]*x[1,2]) 

else 
begin

รนกา:= 0;
for j:= 1 to p-1 do 

for k:= 1 to p do
temp[j,k]:= x[j+1,k]; 

temp1;=temp; 
for i:= 1 to p do 
begin 

if i=1 then 
begin

for j;= 1 to p-1 do 
for k:= 1 to p-1 do 

temp[k,j]:= tempi [k,j+1] 
end 
else 
begin

for j:= 1 to p-1 do 
for k:= 1 to p-1 do 

if j < i then
temp[k,j]:= tempi [k,j]

else
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temp[k,j]:= temp1[k,j+1];

end;
sum:=sum+(power((-1),(i+1))*x[1,i]*det(temp,p-1));

end:
det := sum; 

end; 
end;
procedure inv(x:data4; p:integer; varxin:data4); 
var i,j,kr,kc,m:integer; d,cal:double; temp:data4; 
begin

for i:=1 to p do 
for j:=1 to p do 

xin[i,j]:=0; 
d:= det(x,p); 
if(d<>0)then 
begin

for i:= 1 to p do 
begin

for j;=1 top do 
begin 

if (i=1) then 
begin

for kr:= 1 to p-1 do 
forkc:=1 to p do 

temp[kr,kc]:=x[kr+1 ,kc]; 
if (j=1) then 

for kc:= 1 to p-1 do 
forkr:= 1 to p-1 do 

temp[kr,kc]:=temp[kr,kc+1]
else

for kc:= 1 to p-1 do 
for kr;ะ= 1 to p-1 do 

if (kc<j) then
temp[kr,kc]:=temp[kr,kc]

else
temp[kr,kc]:=temp[kr,kc+1];

end
else
begin

for kr:= 1 to p-1 do 
for kc:= 1 to p do



if (kr<i) then 
temp[kr,kc]:=x[kr,kc]

else
temp[kr,kc]:=x[kr+1 ,kc]; 

if (j=1) then 
for kc:= 1 to p-1 do 

for kr:= 1 to p-1 do 
temp[kr,kc]:=temp[kr,kc+1] 

else
for kc:= 1 to p-1 do 

forkr:= 1 to p-1 do 
if (kc<j) then 

temp[kr,kc]:=temp[kr,kc]
else

temp[kr,kc]:=temp[kr,kc+1];
end;

xin[j,i]:= power((-1),(i+j))*(1/d)*(det(temp,p-1)); 
end; 

end; 
end 
else

writeln('Undefined Invert of XTX'); 
end;
procedure xtycross(x:data; y:data2; ท,p:integer; varxy:data3);
var i,j:integer;
begin

for i;= 1 to power5+1 do 
xy[i]:=0;

for i:=1 to p+1 do 
begin

for j:=1 to ก do 
xy[i]:= xy[i]+(xO,i]‘ yQ]); 

end; 
end;
procedure estimat_beta(x:data4;y:data3;p:integer;var beta:data3);
var i,j:integer;
begin

for i;=1 to (p+1) do 
begin 

beta[i]:=0; 
for j:= 1 to (p+1) do
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beta[i]:- beta[i]+(x[i,j]*y[j]);

end;
end;
procedure xbcross(x:data;b:data3;n,p:integer;var xb:data2);
var i,j:integer;
begin

for i:= 1 to ท do 
begin 
xb[i]:=0; 
for j:= 1 to p do 

xb[i]:=xb[i]+(x[i,j]*b[j]); 
end; 

end;
function get_mse_beta(beta:data3;degree;integer):double;
var kinteger; tempi ;double; set_beta:data3;
begin

for i:= 1 to degree do 
set_beta[i]:= 1; 

temp1:=0;
for i:= 1 to degree do

tempi := tempi + power((set_beta[i]-beta[i]),2); 
get_mse_beta:=temp1/degree; 

end;
procedure leas_abs(x:data; y:data2; nn,pp:integer; var b:data3); 
var m,m2 Integer; flag:data8;

ท,ท2,ทท1,กก 2 .ทกร, nn4,nn5,nn7:integer; 
i,j,k,l,kr,p,times,e1,kinteger; cc:data6; cr,ik,e:data2; 
a;data7; am,aa,ec:double; 
canin.canoutboolean; bp,bm:data3; 

begin 
๓:= ทก; 
p:=2*(pp+1);
ก:=(3*nn)+p; 
m2 := m+1; 
n2:=n+1;
for i:= 1 to p do cc[i]:=0;
ทกร:= (2*nn)+p;
for i:= p+1 to กกร do cc[i]:=1 ;
กก4:= กก3+1;
กก5:=(3*nn)+p;
for i:= กก4 to nn5 do cc[i]:= 1000;



for i:= 1 to กก do cr[i]:= 1000; 
for i:-  1 to nn do ik[i]:= กก4+i-1 ; 
for i:= 1 to กก do
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begin
j:= 1;
repeat 

k:= ((2*j)-1); 
a[i,k];=x[i,j]; 
k:=k+1 ; 
a[i,k]:= -x[i,j]; 
j:=j+1;

until (j>pp+1);
กก!:=nn+p;
for j:= (p+1) to กก 1 do 

if((j-i)=p)then 
a[i,j]:=1 

else
a[i,j]:=0;

กก2:=nn1 + 1;
for j:= กก2 to กกร do 

if{(j-i)=nn1)then 
a[i,j]:= -1 

else
a[i,j]:=0;

for j:= กก4 to กกธ do 
if((j-i)=nn3)then 

a[i,j]:=1 
else

a[i,j]:=0;
กก/:=กก5+1 ;
a[i,กก/]:=y[i];
if y[i]<0 then

for j:= 1 to กก/ do a[i,j]:= -a[i,j]; 
end;
for j:= 1 to ท do 
begin

a[m2,j]:=0;
for I:= 1 to ทา do 

a[m2,j]:=(cr[l]*a[l,j]); 
end;
for j:= 1 to ก do



a[m2,j]:=cc[j]-a[m2,j]; 
a[m2,ก2]:=0; 
for i:= 1 to m do

a[m2,n2]:=a[m2,n2]+(cr[i]*a[i,n2]);
repeat

canin:=false; 
for j : =  1 to ท do 

if(a[m2,j]<0)then 
begin

canin:=true;
break;

end;
if canin then 
begin

k:=1 ;
am:=a[m2,1]; 
for j;=2 to ท do 

if(a[m2,j]<am)then 
begin

am:=a[m2,j];
k:=j;

end;
canout:=false; 
for i;= 1 to m do 

if(a[i,k]>0.000001)then 
begin

canout:=true;
break;

end;
if canout then 
begin

for i:= 1 to m do 
if(a[i,k]>0)then 

e[i]:=a[i,n2]/a[i,k] 
else

e[i]:=99999.9; 
for i:= 1 to m do 

if (e[i]>=0)then 
begin 

kr:=i ; 
ec:=e[i];
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break;

end;
for i:= 1 to m do 

if((0<=e[i])and(e[i]<ec))then 
begin 

ec:=e[i]; 
kr:=i; 

end; 
ik[kr]:=k; 
cr[kr];=cc[k]; 
for i:= า to กา2 do 
begin

if(i<>kr)then
begin

for j;= 1 to ก2 do 
if(j<>k)then

a[i,j]:=a[i,j]-((a[i,k]*a[kr,j])/a[kr,k]);
a[i,k]:=0;

end;
end;
aa:=a[kr,k]; 
for j:= 1 to ก2 do 

a[kr,j];=a[kr,j]/aa; 
a[m2,n2]:=0; 
for i:= 1 to m do

a[m2,n2]:= a[m2,n2]+(cr[i]*a[i,n2]); 
end; 

end;
until({not canin)or(not canout)); 
for i;= 1 to p do 

flag[i]:=0; 
for i:= 1 to ๓ do 

for j:= 1 to p do 
if(ik[i]=j)then 

flag(j]:=i;
i:=1;
j;=0;
repeat

if(flag[i+j]<>0)then
bp[i];=a[flag[i+j],n2]

else



bp[i]:=0;
if(flag[i+j+1 ]<>0)then 

bm[i]:=a[flag[i+j+1],n2] 
else

bm[i]:=0; 
i:= i+j; 
j:=j+1;

until (i>(pp+1)); 
for i:= 1 to pp+1 do 

b[i]:=bp[i]-bm[i]; 
end;
function get_var(x:data;y:data2;b:data3;n,p:integer):doubie;
var i:integer; tmp:double; xb:data2;
begin

xbcross(x,ช,ท,p,xb);
tmp:=0;
for i:= 1 to ก do

tmp := tmp + ((y[i]-xb[i])*(y[i]-xb[i])); 
tmp:=tmp/(n-p); 
get_var:=tmp; 

end;
procedure btb_cross(bt:data3;n:integer;var btbidouble); 
vari:integer; 
begin 

btb := 0; 
for i:= 1 to ก do 

btb:=btb+(bt[i]*bt[i]); - 
end;
function geLk(p:integer;s;doub!e;b;data3);double; 
var btb,temp:double; 
begin 

temp:=0;
btb_cross(b,p,btb);
temp:=(p*s)/btb;
get_k:=temp;

end;
procedure xtxplusk(xtx:data4;p:integer;k:double;var xtxk:data4),
var i,j:integer;
begin

for i:= 1 to p do 
for j:= 1 to p do
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if(i=j)then
xtxk[i,j]:=xtx[i,j]+k

else
xtxk[i,j]:=xtx[i,j];

end;
begin {Main Program}
{ TODO -ollser -cConsole Main : Insert code here } 
writeln; 
randomize; 
for a : ~  1 to 5 do 
begin 

case a of
1 : ท: = samplel; 2 : n:= sample2; 3 : ท: = sample3; 4 : ท:= sample4; else ท:= sample5; 

end;
get_x(ท,x_ori); 
for b:=1 to 5 do 
begin 

case b of
1:p:=power1; 2 : p:= power2; 3 : p:= power3; 4 : p:= power4; else p:= power5; 

end;
for s:= 1 to ท do 

for t1:= 1 to p+1 do 
x_ols[s,t1 ]:= 0; 

poly_x(ก,p,x_ori,x_modei); 
for c:= 1 to 4 do 
begin 

case c of
1 : varian:=varian1; 2 : varian:=vanan2; 3 : vanan:=varian3; else varian:=varian4; 

end;
writelnC sample size = ‘.ท:ร,' degree = ',p:2,' variance model = ',varian:3); 
writeln;
amsej3ls:= 0; amse_rid_ols:= 0; amse_rid_!av:= 0; rmse„beta_ols:= 0; rmse_beta_rid_ols:= 0; 
rmse_beta_rid_iav:= 0; sigma_ols:= 0; sigma_rid_ols:= 0: sigma_rid_lav:= 0; cv_ols:= 0; 
cv_rid_ols:= 0; cv_rid_lav:= 0; 
for count:= 1 to iteration do 
begin

for s:= 1 to samples do 
y„ori[s]:=0;

for s:= 1 to sample5 do 
e[s]:=0;

mse_ols[count]:= 0; mse_rid_ols[count]:= 0; mse_rid.Jav[count]:= 0; get_error(n,varian,e);
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get_beta(p+1,beta); get_y(x_model,beta,e,ท,y_ori);

{---------—  OLS----------------}

x__ols := x_model; xtxcross(x_ols,ท,P+1 ,xtx_ols);
xtycross(x_ols,y_ori,ก,p,xty_ols); inv(xtx_ols,p+1 ,xjnv_0ls);
estimat_beta(x_inv_ols,xty_ols,p,beta_ols);
rmse„beta_ols := rmse_beta_ols + get_mse_beta(beta_ols,p+1);

{---------------RID-OLS----------------}

ร_ols:= get_var(x_ols,y_ori,beta_ols,ท,P+1); k_0๒:= gei_k(p+1 ,s_ols,beta_ols); 
xtxplusk(xtx_ols,p+1 ,k_ols,xtx_rid_ols); inv(xtx_rid_ols,p+1 ,xJnv_rid_ols); 
estimat_beta(x_invjid_ols,xty_ols,p,beta_rid_ols);
rmse_beta_rid_ols := rmse_beta_rid_ols + get_msejoeta(beta_rid_ols,p+1);

{---------------RID-LAV ---- ------------}

leas_abs(x_model,y_ori,ท,p.betajav); sJav:=get_var(x_model,y_ori,betaJav,ก,P+1); 
k_ridjav:=get_k(p+1 ,sjav,betajav); xtxplusk(xtx_ols,p+1 ,k_rid_lav,xtx_ridjav); 
inv(xtxjdjav,p+1,x_inv_rid_lav); estimat_beta(x_inv_rid_lav,xty_qls,p,beta_ridjav); 
rmse_beta_rid_lav:= rmse_beta_ridjav + get_mse_beta(beta_ridjav,p+1); 
mse_ols[count]:= get_mse_beta(beta_ols,p+1); 
mse_rid_ols[coimt];= get_mse_beta(beta_rid_ols,p+1 );
การe_ridJav[count]:= get_mse_beta(beta_rid_lav,p+1 ); 

end;
amse_beta_ols := rmse_beta_gls/iteration; amse_beta_rid_ols ;= rmse_beta_rid_ols/iteration; 
amse_beta_rid_lav := rmse_beta_rid_lav/iteration; 
for count:= 1 to iteration do 
begin

sigma_ols:= sigma_ols + power((mse_ols[count]-amse_beta_ols),2); 
sigma_rid_ols:= sigma„rid_ols + power((mse_rid_ols[count]-amsejoeta_rid_ols),2); 
sigma_rid_lav:= sigm ajid jav + power((mse_rid_lav[count]-amse_beta_ridjav),2); 

end;
sigma_ols:= sqrt(sigma_ols/iteration); sigma_rid_ols:- sqrt(sigma_rid_ols/iteration); 
sigma_ridjav:= sqrt(sigma_rid_lav/iteration);
cv_ols:= sigma_ols/amse_beta_ols; cv_rid_ols:= sigma_rid_ols/amse_beta_rid_ois; 
cv_rid_lav:= sigma_ridjav/amse_beta_ridjav; 
writelnC amse beta');
writelnC amse beta ols = ',amse_beta_pls:30:3); writelnC amse beta rid ols = ‘1 amse_beta_rid_ols:30:3);
writelnC amse beta rid lav = ',amse_beta_ridjav:30:3);
writeln;
writelnC standard deviation'); writelnC sigma ols = ',sigma_ols:30:3);
writelnC sigma rid ols = ',sigma_rid_ols:30:3); writelnC sigma rid lav = ',sigma_ridjav:30:3);



98
writeln;
writelnO coefficient variance'); writelnC coefficient variance ols = '1 cv_ols:30:3); 
writelnC coefficient variance rid ols = '1cv_rid_ols:30:3); 
writelnC coefficient variance rid lav = ',cv_rid_lav:30:3); 
writeln;
if(amse_beta_ols < amse_beta_rid_ols)then 

amse_min:= amse_beta_ols 
else

amse_min:= amse_beta_rid_ols; 
if(amse_beta_rid_lav < amse_min)then 

amse_min:= amse_beta_rld_lav; 
writelnC amse min = '1 amse_mเก:30:3); 
if(amse_min = amse_beta_ols)then 
begin

writelnC dif rid ols = ',((amse_beta_rid_ols-amse_min)/amse_min):30:3); 
writelnC dif rid lav = ',((amse_beta_ridjav-amse_min)/amse_min):30:3); 

end 
else

if(amse_min=amse_beta_rid_ols)then 
begin

writelnC dif ols = ',((amse_beta_ols-amse_miก)/amse_ทาin):30:3); 
writelnC dif rid lav = ',((amse_beta_rid_lav-amse_min)/amse_min):30:3); 

end 
else 
begin

writelnC dif ols = ',((amse_beta_ols-amsejTiin)/amse_min):30:3); 
writelnC dif rid ols = ’,((amse_beta_nd_ols-amse_min)/amse_min):30:3); 

end; 
writeln; 

end; 
readln; 

end; 
end; 
readln;

end.
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น ายส ม ล ัก ษ ณ ์ ศ๊ริซื่นวิจิตร เกิดเมื่อวันที่ 31 ม ีนาคม พ .ศ.25 19  สำเร ็จการศ ึกษา 
ป ร ิญ ญ าว ิทยาศาสตรบ ัณ ฑ ิต(วท .บ .)สาขาคณ ิตศาสตร ์ คณ ะว ิทยาศาสตร ์ มหาว ิทยาล ัยนเรศวร 
ในป ีการศ ึกษา 2542 และเข ้าศ ึกษาต ่อในหลักส ูตรสถิต ิศาสตรมหาบ ัณฑ ิต ภาคว ิชาสถ ิต ิ คณะ 
พาณ ิชยศาสตร ์และการบ ัญ ช ี จ ุฬ าลงกรณ ์มห าว ิทยาล ัย ในป ีการศ ึกษา 2546
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