Vuong Duc Thuan 51 TL 1 Dai hoc xay dung Ha Noi

mét sè bµi to¸n ph­¬ng ph¸p tÝnh
Bµi 1:   Cho ph­¬ng  tr×nh vi ph©n:  y' = x + y + m/10 B»ng ph­¬ng ph¸p Rangusta h·y  tÝnh  y(1.4)  víi  y(1) = 2   vµ bø¬c  nh¶y cña x  lµ  h = 0.2 và m là hai  sè  đÇu  m·  sinh viªn
Bµi gi¶i:
f[x_,y_]:= x+y+25/10

h=0.2;

x=1;

y=2;

d1=h*f[x,y]

d2=h*f[x+h/2,y+d1/2]

d3=h*f[x+h/2,y+d2/2]

d4=h*f[x+h,y+d3]

y=y+(d1+2d2+2d3+d4)/6

x=1.2;

d1=h*f[x,y]

d2=h*f[x+h/2,y+d1/2]

d3=h*f[x+h/2,y+d2/2]

d4=h*f[x+h,y+d3]

y=y+(d1+2d2+2d3+d4)/6

 1.1

 1.23

 1.243

 1.3886

 3.2391

 1.38782

 1.5466

 1.56248

 1.74032

 4.79682
 Bµi 2:   Cho ph­¬ng  tr×nh vi ph©n:  y' = x + y + m/10 B»ng ph­¬ng  ph¸p  Euler  h·y  tÝnh y(1.4)  víi  y(1) = 2  vµ bø¬c  nh¶y cña  x  lµ  h = 0.2  và m là  hai  sè  đÇu  m·  sinh viªn
Bµi gi¶i:
f[x_,y_]:= x+y+25/10

h=0.2;

x=1;

y=2;

Do[y=y+h*f[x,y];Print[y],{x,2}]
 3.1

 4.62
Bµi 3: Cho các hệ phương trình  
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Bằng phương pháp lặp Newton   sử dụng  Mathematica để lập trình tìm nghiệm gần đúng 
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    tại lân cận các điểm


a,  
[image: image3.wmf](2.1;3.5)

--


b, 
[image: image4.wmf](0.3;0)

-


c, 
[image: image5.wmf](0;3)


d, 
[image: image6.wmf](15;5)

-


Bµi gi¶i:
Bµi 4: T×m nghiÖm cã 3 ch÷ sè ch¾c cña hÖ:
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b»ng ph­¬ng ph¸p  lÆp  ®¬n 

Bµi gi¶i:
x={{0},{0},{0}};

c={{0,0.1,0.1},{-0.05,0,0.05},{0.2,-0.1,0}};

d={{0},{0.05},{-0.2}};

Do[x=c.x+d; Print[x],{6}]

 {{0.},{0.05},{-0.2}}

 {{-0.015},{0.04},{-0.205}}

 {{-0.0165},{0.0405},{-0.207}}

 {{-0.01665},{0.040475},{-0.20735}}

 {{-0.0166875},{0.040465},{-0.207378}}

 {{-0.0166913},{0.0404655},{-0.207384}}

Bµi 5: LÆp Niwton t×m nghiÖm
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M lµ 2 ch÷ sè ®Çu m· sinh viªn

Bµi gi¶i:
VÝ dô nµy lÊy víi M = 25

f[x_]:=x^7.1+0.3*x^3-125-25;

Plot[f[x],{x,0,3}]
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fp[x_]:=D[f[t],{t,1}]/.tx;

Plot[fp[x],{x,0,3}]
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x=3;

Do[x=x-f[x]/fp[x]; Print[x],{10}]

 2.60259

 2.2964

 2.10313

 2.02979

 2.0207

 2.02057

 2.02057

 2.02057

 2.02057

 2.02057
Bµi 6: Cho b¶ng gi¸ trÞ cña hµm 
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a) H·y t×m ®a thøc néi suy Lagrange xÊp xØ b¶ng gi¸ trÞ trªn.

b) H·y t×m ®a thøc néi suy Newton  tiÕn xÊp xØ b¶ng gi¸ trÞ trªn.

c) Dïng ph­¬ng ph¸p b×nh ph­¬ng tèi thiÓu, t×m ®a thøc bËc 3 xÊp xØ hµm ®· cho. TÝnh sai sè trung ph­¬ng.

d) Dïng ph­¬ng ph¸p b×nh ph­¬ng tèi thiÓu, t×m hµm 
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 xÊp xØ hµm ®· cho. TÝnh sai sè trung ph­¬ng.

e) T×m hµm néi suy cña hµm 
[image: image13.wmf]()
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 cã d¹ng sau:
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Bµi gi¶i:
a={{0,1.1},{0.2,1.5},{0.4,1.7},{0.6,2.2},{0.8,2.6},{1,3.1},{1.2,2.8},{1.4,2.5},{1.6,2.3},{1.8,2.6}};
Bµi 7: Gi¶i c¸c ph­¬ng tr×nh vi ph©n sau:

a) y’’+2y’+2y=0; y(0)=y’(0)=1;

b) y’’’+y’’+6x=
[image: image15.wmf]x

e

-

+6x
c) 
[image: image16.wmf]322

2'370

xyyxy

++=


Bµi gi¶i:

a) DSolve[{ y''[x]+2*y'[x]+2*y[x]==0,y(0)==y'(0)==1},y[x],x]
Bµi 8: Gi¶i hÖ b»ng ph­¬ng ph¸p lÆp ®¬n lÊy 2 ch÷ sè ch¾c sau dÊu phÈy:
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Bµi gi¶i:

x={{0},{0},{0}};

c={{0,-0.02,-0.03},{0.05,0,0.5},{0.02,0.02,0}};

d={{0.1},{-1},{-2}};

Do[x=c.x+d; Print[x],{10}]

 {{0.1},{-1.},{-2.}}

 {{0.18},{-1.995},{-2.018}}

 {{0.20044},{-2.},{-2.0363}}

 {{0.201089},{-2.00813},{-2.03599}}

 {{0.201242},{-2.00794},{-2.03614}}

 {{0.201243},{-2.00801},{-2.03613}}

 {{0.201244},{-2.008},{-2.03614}}

 {{0.201244},{-2.00801},{-2.03614}}

 {{0.201244},{-2.00801},{-2.03614}}

 {{0.201244},{-2.00801},{-2.03614}}
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