ASSIGNMENT - CH12

Q1) Graph each of the function. Experiment with different domains or
viewpoints to display the best images.

a) f(x) = x/(1+x"2)
= FIx_] t= x/(1+x72)

nz=  Plot[f[x], {x, -10, 10}]

Out[3]=

b) y = xSin(1/x)
nar= F[X_] := X * Sin[1/x]

wer-  PLOt[F[X], {X, =2 Pi, 2 Pi}]

1.00 |-

Out[6]=




) g(x,y)=cos x +siny
ni= f[X_, y_1 := Cos[x]+ Sin[y]

n4i=  Plot3D[f[x, yl, {x, -5, 5}, {y, -5, 5}]

d) i(x,y)=xy/(x"2+y"2)

st A[X_, Y] i= (Xxy)/(XA2+yr2)

ner=  Plot3D[i[x, y], {x, -10, 10}, {y, -10, 10}]

nor= ClearAll[f, g, h, i]



Q2) Let f(x )=x/1+x

nisor= F[x_] ¢= x/(1+x72)

a) Find f'(x ) and f"(x)

nisi= DIF[X], X]

2 x2 1
Out[51]= - +
(1+x%)* 1+x

2

n14l=  D[%, X]
8 x> 6 x

Out[14]= -
(1+x%)°  (1+x?)?

b) Find f'(-1) and f'(0)

nsi=  DIF[X], X1 /. x = (-1)

outf1s1= @

ner=  DIF[Xx], x]/. x = (O)

outf16]= 1

¢) Find f'(0 ) and f"(1)

nis7i= F1U[0]
outis71= O
In[56]:= f " [1]
1
out[s6]= — —
2

Q3) Find the prime factorization of each integer.

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

n2i= FactorInteger [3527218133309949276293 ]
owz=  {{15013, 2}, {25013, 3}}

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

n3i= FactorInteger [471945325930 166269 ]
oursl= {{4211, 1}, {34589, 1}, {46747, 1}, {69313, 1}}



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

nsi= FactorInteger [471945 325930166281 ]
ouwsi=  {{471945325930166281 , 1}}

Q4) Compute each expression . Do you notice any pattern ?

a)3"6mod7

6= Mod[37A6, T]

outiael= 1

a)6”10 mod 11
n47:=  Mod[6710, 11]
outta71= 1

a) 7720 mod 21
nasi=  Mod[7 720, 21]
outfasl= 7

a) 7722 mod 23

o= Mod[7 722, 23]

outi49]= 1

Q8) Let M = [{1,1},{1,0}]

meol= M = {{1, 1}, {1, O}}
outteol=  {{1, 1}, {1, O}

a)Find MA2,M73,......... ,M/A10

nie1=  MatrixPower [M, 2]

Out[61]= {{2 ) l}, {l) l}}

nie21:=  MatrixPower [M, 3]

oure2l=  {{3, 2}, {2, 1}

nie3=  MatrixPower [M, 4]

ouresl=  {{5, 3}, {3, 2}



nea:=  MatrixPower [M, 5]

Out[64]= {{8 ) 5}, {5 ) 3}}

nesi=  MatrixPower [M, 6]

ouesl- {13, 8}, {8, 5}}

neel:=  MatrixPower [M, 7]

ouree- {21, 13}, {13, 8}

ne7:=  MatrixPower [M, 8]

ouen- {34, 21}, {21, 13}

nes:=  MatrixPower [M, 9]

owieel- {55, 34}, {34, 21}

neor=  MatrixPower [M, 10]

ouieel- {89, 55}, {55, 34}

b) Find the fibonacci number

n7o=  ClearAl1l[f]
In[71]:= f[@] =1

out[71}= 1

n2r= f[1]1=1
ou721= 1
n73i=  f[n_] ¢= f[n] = f[n-2]+ f[n-1]

4= f[100]
outi74]= 573147844013 817084101

Q9) Find solutions to the following equations.

a) Find x, if xA2+x=1.

n7si=  Solve[xA2+x == 1, Xx]
1 1

out751- {{x o>y (-1- ‘/E)}’ {X >3 (-1 ﬁ)}}



In[76]:=

Out[76]=

In[78]:=

Out[78]=

Out[8]=

b) Find x, if xA2+x="-1.

Solve[x*2+x == -1, Xx]
{{x » (- 1)}, {x » (-1)*7}}

c) Findxandy.

4x-3y =5
6x+2y =14

Solve[{4x-3y ==5, 6 x+2y == 14}, {x, Yy}l
{{x->2,y->1}

d) Find x,y,z and t.

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

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

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

x+3-3z-t=-9

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

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

Q10) Solve this equationinr:
250e71.0r+300e70.75r+350e70.5r+400e70.25r = 1365

In[1]:=

Out[1]=

FindRoot[250 @ (1.0 r) + 300 e (0.75 r)+ 350 @A (0.5 r)+400 e (0.25 r) == 1365, {r, 0}]
{r > 0.084104}

Q11)

Out[4]=

mysqrt[n_] := Module[{i =1, g =1}, While[i <20, g=(g+n/g)/2;1i=1+1]; g]
N[mysqrt[2], 6]

1.41421

N[mysqrt[3]]
1.73205



Q12)

In[5]:=

In[6]:=

Out[6]=

In[7]:=

Out[7]=

In[8]:=

Out[8]=

In[9]:=

Out[9]=

a)

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

b)

collatz[1]
0]

collatz[2]
1

collatz[6]
8

collatz[27]
111



