ASSIGNMENT-CHAPTER 12

EXERCISES

1. Graph each of the functions. Experiment with different domains or
viewpoints to display the best image.

(a) f(x) = x/1+x"2

n=  Plot[x/(1+x72), {x, -5, 5}]

Out[1]=

(b) y =xsin(1/x)

nzi=  Plot[x Sin[1/x], {x, -2, 2}]
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Out[2]=




nizi-  Plot[x Sin[1/x], {x, -0.5, 0.5}]

(c) g(x,y) = cos(x)+sin(y)

nar=  Plot3D[Cos[x]+ Sin[y]l, {x, -5, 5}, {y, -5, 5}

(d) z=xy/x 2+y”2



nisi- Plot3D[Xy/(xA2+yA2), {x, -5, 5}, {y, =5, 5}]

Out[5]=

2. Let f(x) = x/(1+x"2) .
(a) Find f'(x) and f " (x).
ner= FIX_] ¢= x /(1 +x"2)

n7= FVIX]

2 x? 1
Out[7]= - +
(1+x2)7 1+x

2

= F'UIX]
8 x3 6 x

Out[8]= -

(1+x2)°  (1+x?)?

(b) Find f'(-1) and f' (0)
nor= F'[=1]
outiol= O
nor= F1[0]
outfrol= 1
(c) Find f''(0) and f''(1)

= F1[0]

oufi1]= @



In[12]:=

Out[12]=

In[13]:=

Out[13]=

In[14]:=

Out[14]=

In[15]:=

Out[15]=

In[16]:=

Out[16]=

In[17]:=

Out[17]=

In[18]:=

Out[18]=

In[19]:=

Out[19]=
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. Find the prime factorisation of each integer.

(a) 3,527,218,133,309,949,276,293

FactorInteger [3527218 133 309949276293 ]
({15013, 2}, {25013, 3}}

(b) 471,945,325,930,166,269

FactorInteger [ 471945325930 166 269 ]
({4211, 1}, {34589, 1}, {46747, 1}, {69313, 1}}

(c) 471,945,325,930,166,281

FactorInteger [471945325930166281 ]
{{471945325930 166281 , 1}

. Compute each expression .

(a)3*6 mod 7

Mod[31 6, 7]
1

(b) 6710 mod 11

Mod[6 10, 11]
1

(c) 7220 mod 21

Mod[7 A 20, 21]
7

(d) 7722 mod 23

Mod[7 A 22, 23]
1
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(a) Find MA2, MA3, ... ,MA10.



nzor= M ={{1, 1}, {1, O}};
M/l MatrixForm

Out[21]//MatrixForm=
10
n221= M.Mj

M.M /I MatrixForm

Out[23]//MatrixForm=
21
(2 3)
nzar= M3 = {{1, 1}, {1, 0}}.{{1, 1}, {1, 0}}.{{1, 1}, {1, O}};

M3 // MatrixForm

Out[25]//MatrixForm=

5 3)

nizel= M4 = {{1, 1}, {1, 0}}.{{1, 1}, {1, O}}.{{1, 1}, {1, 0}}.{{1, 1}, {1, O}};
M4 // MatrixForm

Out[27]//MatrixForm=

5 2)

n2ei-  M1@ = MatrixPower [{{1, 1}, {1, 0}}, 10];
M10 // MatrixForm

Out[29]//MatrixForm=

(89 55)
55 34

(b) Do your answers suggest a way to compute Fibonacci numbers? Find the 100th Fibonacci number.

nzor-  M1@© = MatrixPower [{{1, 1}, {1, 0}}, 100];
M100 // MatrixForm

Out[31]//MatrixForm=

573147844013817084101 354224848179261915075
354224848179261915075 218922995834555169026

Yes, by finding matrix power of M, we get more efficient way to compute fibonacci numers .Thus the
first elememt of M100 matrix is 100th Fibonacci number, thatis 573147844013817084101 .

9. Find solutions to the following equations or system of equations .
(a) Find x, if xA2+x=1.

ni321=  Solve [X A2+x==1 9 X]
1 1

s {{xs 2 1= NE) fxo = (1445}

2 2



(b) Find x, if x"2+x=-1.
nz3=  Solve[xA2+ x ==-1, x]

e {fxs ~( M, fxs (27

(c) Findx and y.

4 x-3y=5

6 x+2 y=14
nzai=  Solve[f4x-3y==5, 6 x+2y == 14}, {x, y}I
out34= {{X > 2, y > 1}}

(d) Find x,y ,zand t.

-2 X-2 y+3 z+t=8

-3 x+0y-6 z+t=-19

6 x-8 y+6 z+5 t=47

x+3y-3 z-t=-9

nzsi=  Solve[f-2x-2y+3z+t==8,-3x+0y-6z+t==-19,
6Xx-8y+6z+5t==47, x+3y-3z-t==-9}, {X,y, z, t}]

ourssi= {{x > 2,y->1, z->3, t-> 5}

10. Solve this equation forr:
250 /(1.0 r)+300e”(0.75 r)+350e”(0.5 r)+400 e”(0.25 r)==1365.

nisel=  FindRoot[{250 €A (1.0 r)+ 300 e”(0.75r)+350 (0.5 r)+400 e”(0.25 r) == 1365}, {r, 0}]
outel= {r » 0.084104}

11. Write a function called mysqrt that accepts one argument, begins with an
initial guess of 1 ,finds 20 new guesses.

niz7= mysqrt[n_] := Module[{i =1, g =1}, While[i <20, g=(g+(n/g)/2; 1=1+1]; g]

niel=  N[mysqrt[2], 6]
out;zel=  1.41421

nier= N[mysqrt[2], 6]
out;z3o]=  1.41421

na0:= N[mysqrt[3]]

outis01=  1.73205

12. (a) Write a (recursive) function called collatz that accepts a single
argument, n and returns:



In[41]:=

In[42]:=

In[43]:=

Out[43]=

In[44]:=

Out[44]=

e0ifnisequaltol
el+collatz(n/2) if nis even
el+collatz(3*n+1) if nis odd

Clear[collatz]

collatz[n_] := Which[n == 1, collatz[n] = ©, EvenQ[n],
collatz[n] =1+ collatz[n/2], 0ddQ[n], collatz[n] = 1+ collatz[3 *n + 1]]

(b) Find the values forn=1,2
collatz[1]

0

collatz[2]
1



