Assignment-1

Chapter:12(Getting Started With
Mathematica)

QUESI1. Graph each of the following functions.

(a) f(x)=x/1+x"2
nat= FI[X_] = x /(L +x"2)

n21=  Plot[f[x], {x, =5, 5}, PlotStyle - {Red, Thick}]

(b)y=xSin(1/x)

nzi= gIx_] :=x Sin[l/x]



In[4]:=

Out[4]=

In[52]:=

In[53]:=

Out[53]=

In[50]:=

Plot[g[x], {x, -1, 1}, PlotStyle - {Purple, Thick}]

(c)g(x,y)=Cos(x)+Sin(y)

glx_, y_1 := Cos[x] + Sin[y]

Plot3D[g[x, yl, {x, -Pi, Pi}, {y, -Pi, Pi}]

(d)z=xy/(x"2+y"2)

fix_, y1i=xyl(x"2+yhr2)



nsi-  Plot3D[F[x, y1, {X, =5, 5}, {y, =5, 5}

Out[51]=

QUES2. Let f(x)=x/1+x"2.

nel= F[x_] ¢= x/(1L+x72)

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

7= DLF[x], x]

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

2

inel=  D[%, {X, 2}]

40 x? 6 24 x? 4
out[8]= - -2x? .
(1+x%)°  (1+x?) (L+x)" (1+x?)

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

nael= 1 [=1]
outf46}= O
ina7:= £ 1[0]

outta71= 1



c) Find f"'(0) and f"(1)

naei= £ 11[0]
out48l= O
o= F1V[1]
1
out[49]= — —
2

QUES3. Find the prime factorization of each integer

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

n2i- FactorInteger [3527218 133309949 276293 |
ouizi- {15013, 2}, {25013, 3}}

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

nar- FactorInteger [471945 325930 166269 ]
o= {{4211, 1}, {34589, 1}, {46 747, 1}, {69313, 1}

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

=  FactorInteger [471945325930166281 ]
ousl= {{471945325930166281 , 1}}

QUES4. Compute each expression.Do you notice

a)326mod 7

o= Mod[376, T]

outsol= 1

b)6210 mod 11

3= Mod[67 10, 11]

ouail= 1



c)7720 mod 21

nz2r= Mod[7720, 21]

out;321= 7

d)7222 mod 23

n33i= Mod[7A22, 23]

ou(zzl= 1

QUESS. Let M=[{1,1},{1,0}]

ma- M= {{1, 1}, {1, O}
o= {1, 1}, {1, O}

a) Find MA2,MA3,..........,MA10.

n3si=  MatrixPower [M, 2]

ourssi= {2, 1}, {1, 1}

nizel= MatrixPower [M, 3]

ouzel=  {{3, 2}, {2, 1}}

niz71:=  MatrixPower [M, 4]

oursri=  {{5, 3}, {3, 21}

nizel=  MatrixPower [M, 5]

Out[38]= {{8, 5}” {5’ 3}}

nzor=  MatrixPower [M, 6]

oursol=  {{13, 8}, {8, 5}

n4ol=  MatrixPower [M, 7]

owisol- {21, 13}, {13, 8}

n41:=  MatrixPower [M, 8]

ousarl=  {{34, 21}, {21, 13}

n421:=  MatrixPower [M, 9]

owiszi- {55, 34}, {34, 21}



n43:=  MatrixPower [M, 10]

owiazi-  {{89, 55}, {55, 34}

b) Find the 100th Fibonacci number.

naar= F[O] = 13
nasie=  F[1]= 13
ner=  F[n_] 2= f[n] = f[n = 2] + f[n - 1]

7= F[100]
out471= 573147 844013817 084101

QUESOI. Find the solutions to the following equations

a)Find x, if xA2+x=1

n4si=  Solve[x”A2+x==1, x]
1

i x> (15, {xo = (16 5]

2 2

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

infaol=  Solve[x?A2+x ==-=1, x]

ovesrs {{x > =17}, {x > (- 1)}

c)Find xandy.
4x-3y=5
6x+2y=14

nisoi=  Solve[{4x-3y==5, 6 x+2y == 14}, {x, y}]

outrsol= {{X » 2, y » 1}}



d) Find x,y,zand t.
-2X-2y+3z+t=8
-3x+0y-6z+t=-19
6X-8y+6z+5t=47
x+3y-3z-t=-9
ns3t=  Solve[{-2x-2y+3z+t==38,
-3Xx+0y-6z+t==-19,6x-8y+6z+5t==47, x+3y-3z-t==-9}]

ous3)= {{t->5,x->2,y->1, z-> 3}}

QUES10. Solve this equation for r:
250e71.0r+300e70.75r+350e710.5r+400e70.25r =
1365

1=  FindRoot [{250 Exp[1.0 r]+ 300 Exp[0.75 r]+ 350 Exp[0.5 r]+ 400 Exp[0.25 r] == 1365}, {r, 0}]
outfil= {r » 0.084104}

QUES11.

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

ouriol=  1.41421

n2i=  N[Sqrt[2], 6]
outi21]=  1.41421

n221:=  N[mysqrt[3]]
outi221=  1.73205

QUES12.

n23:= Clear[collatz];

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



In[5]:=
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collatz[27]
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