>## Assignnment #8 Mast 334/ Math 354 Sol utions
## Probl em 4 page 494

## dat a:

xx:=[0,0.15,0.31,0.5,0.6, 0. 75];

yy:=[1.0, 1. 004, 1. 031, 1 117 1.223,1.422];

xy:=seq([xx[i],yyl[i]], . 6):
pl ot dat apoi nt s: =( POl I\ITS(xy SYMBOL( Cl RCLE) , COLOR(RGB, 1, 0, 0))
)

PLOT( pl ot dat apoi nts);
xx:=[0, 0.15, 0.31, 0.5, 0.€, 0.75]

=[1.C, 1.004, 1.031, 1.117, 1.223, 1.422]
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># Linear Least Squares: f1(x)=ax+b:

# equati ons:

# a*sum(x_i) + b*sum(1) = sumy_i)
# a*sum(x_i)"2 + b*sum(x_i) = sum(x_iy_i)
suml: =sum(1,i=1..6);
sunmxl: =sum(xx[i],i=1..6);
sunmx2: =sum( xx[i]"2,i=1..6);
sumyl: =sum(yy[i],i=1..6);
sunky: =sum( xx[i]*yy[i],i=1..6);
suml =6
sumx1:=2.31
sumx2:=1.2911

sumyl = 6.797



sumxy = 2.82901

>EQL: =a*sunxl + Db*suml =sunyl:
EQ2: =a*sunx2 + Db*sunxl =sunxy:

sol : =sol ve({EQL, EQ2},{a, b});
sol ;= { b =0.9295140427a = 0.528102053%

>assign(sol):

>f1l:=x->a*x+b:

dd: =(xx[ 6] - xx[ 1] )/ 1000. O:

flpoints: =[seq([xx[1] +i*dd, f1(xx[ 1] +i*dd)],i=0..21000)]:
PLOT( pl ot dat apoi nts, CURVES(f 1points));

err:=sum((f1(xx[i])-yy[i])"2,i=1..6);
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err == 0.02456606118
># Quadratic Least Squares: f2(x)=ax""2+bx+c:
# equati ons:
# ar*sum(x_i)"2 + b*sum(x_i) + c*sun(1)
# a*sumx_i)"3 + b*sum(x_i)"2 + c*sum(x_i)
sum(x_iy_i)
# a*sumx_i)"4 + b*sum(x_i)"3 + c*sum(x_i)"2 =
sum( x_i "2y i)
# additional sunms we need:
sunx3: =sum( xx[1]"3,i=1..6);
sunmx4: =sum( xx[i]"4,i=1..6);
sumx2y: =sum( xx[i]"2*yy[i],i=1..6);
sumx3:= 0.796041

sumx4 = 0.51824771

sumy i)



sumx2y = 1.6410741

>a:="a' ' :b:="b':c:="c¢':# mking a, b, ¢ variable again
EQL: =a*sunx2 + b*sunxl + c*suml =sunyl:
EQ2: =a*sunx3 + Db*sunx2 + c*sunxl =sunxy:
EQ3: =a*sunmx4 + b*sunx3 + c*sunx2 =sunx2y:
sol 2: =sol ve({ EQL, EQ2, EQ3}, {a, b, c});
5012 := { b =-0.3256987507 , ¢ = 1.011340993, a = 1.147330305 }
>assign(sol 2):
>f2: =x->a*x"2+b*x+cC:
dd: =(xx[ 6] - xx[ 1] )/ 1000. O:
f 2poi nts: =[ seq([ xx[ 1] +i *dd, f 2(xx[ 1] +i *dd)],i=0..1000)]:
PLOT( pl ot dat apoi nt's, CURVES( f 2poi nts));
err:=sum((f2(xx[i])-yy[i])"2,i=1..6);
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err ;= 0.000945246274(

># Cubic Least Squares: f2(x)=ax"3+bx"2+cx+d:

# equati ons:

# a*sum(x_i)"3 + b*sum(x_i)"2 + c*sum(x_i) +
d*sum( 1) = sumy_i)

# a*sum(x_i)"™4 + b*sum(x_i)"3 + c*sum(x_i)"2 +

d¥*sum(x_i) = sum(x_iy_i)

# a*sumx_i)"5 + b*sum(x_i)"4 + c*sum(x_i)"3 +

d*sum(x_i)"2= sum(x_i"2y i)

# a*sum(x_i)"6 + b*sum(x_i)"5 + c*sum(x_i)"4 +

d*sum(x_i)"3= sum(x_i"3y_i)



# additional sunms we need:

sunx5: =sum( xx[i]"5,i=1..86);

sunx6: =sum( xx[i]"6,i=1..86);

sumx3y: =sum( xx[ 1] *3*yy[i],i=1..6);
sumx5 = 0.3492535401

Sumx6 = 0.2411584099
sumx3y = 1.037802271

>a:="a :b:="b':c:="c':d:=d :# making a, b, c, d variable
again

EQL: =a*sunx3 + b*sunmx2 + c*sunxl + d*sunl =sunyl:
EQ2: =a*sunx4 + b*sunx3 + c*sunx2 + d*sunxl =sunxy:
EQ3: =a*sunx5 + Db*sunx4 + c*sunx3 + d*sunx2 =sunx2y:
EQ4: =a*sumx6 + Db*sunx5 + c*sunx4 + d*sunx3 =sunx3y:
sol 3: =sol ve({EQL, EQ2, EQ3, EQ4},{a, b, c,d});

5013 := { d = 1.000439805, ¢ = -0.001540973487 , b = -0.01150571942 , a = 1.021022604 }

>assign(sol 3):

>f 3: =x->a*x"3+b*x"2+c* x+d:

dd: =(xx[ 6] - xx[ 1] )/ 1000. 0:

f3poi nts: =[seq([ xx[ 1] +i *dd, f 3(xx[ 1] +i *dd)],i=0..1000)]:
PLOT( pl ot dat apoi nts, CURVES(f 3poi nts));

err:=sum((f3(xx[i])-yy[i])"2,i=1..6);
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err == 0.0001112376852




