Laborator 1. Calcule numerice si calcule simbolice in Mathcad si
Mathematica- partea |

Calcul numeric in Mathcad si Mathematica cu aplicatii in Algebra

In56 +sincos~/44.67

1.
%/ In678 + logyo 223.98 —tg sin ——
Je
In(56) + sin(cos (\/44.67)) 3
Mathcad: 3 = 2.4645961
/In(678) + log(223.9 — tan(sin(ijj
Al '\IE
Mathematica:
In[25)= a = [Lo-g[5ﬁ] + Sin[Cos [1.-' a1 .67 ]”/{jmg[ﬁ?a] + Logl0[223. 98] _Tan[Sin[rr/ -J?” ;
In[25]:= SetPrecisionla, 8]
Outze)= 2.4645961
5
5
W
2. 2

Mathcad: [[( \ﬁ)f/é '

Mathematica:

= 2.6520023336841

S
=
e b VT

In[40]= SetPrecision[lk, 14]

Out[40}= 2.6520023336841

N3 N3
3. ﬂ + E
1-i 1+i
N3 N3
Mathcad: (ﬂ) —(ﬂ) = 2i
1-1 1+1
Mathematica:
2= ((L+8) /(1-1))% - ((1-1) s (1+d))?

{42 -2

4. Sa se calculeze expresiile urmatoare:

4
a) C =cos”* x+cos” 3x+cos* 5x +cos”’ 7x, pentru x = g;



T
) i:=1,3..7

4
Mathcad: C1=Z:COS(I-X) C=15
i
Sau

C:=cos (x)4 + cos(3-x)4 + cos (5~x)4 + cos (7-X)4
Mathematica:

Inf43= X = 7/ 8;
in[47= N[Sum[Cos[=+x]*, {5, 1, 7, 2}]]
Out[47= 1.5

b) A= Iogﬁ7—loge3—76+I0925+37 +e°

A :=log(7,6) — Iog(3—76,6) + log(5,2) + 37 + e3

Mathcad:
A =2211.407
Mathematica:
In[sz)= W[Log[6, 7] - Log[6, 7/36] + Log[2, 5] +3 48, 7]
OutfEZl 2211.407

5. Verificati daca numerele 87 si 41 sunt prime intre ele.

Mathcad: god(87,41) =1
Mathematica:
In[s3]:= GCD[87, 41]

outfs3= 1

6. Aflati cel mai mic multiplu comun al numerelor : 40, 36, 126.
Mathcad:  1ecm(40,36,126) = 2520
Mathematica:
In54]= LCM[40, 36, 126]
Cut[54}= 2520

7. Sa se calculeze produsul scalar si cosinusul unghiului dintre vectorii

a=2i+]j—K si ;:155_

a==(21 _1)T x::% s::aT-x
Mathcad:
u:= >
1 1
) 2 2 u=(1)
2 (ai)2 12 ("u)z
i=0 i=0

Deoarece ¢.m.m.d.c(87,41)=1 rezulta ca numerele 87 si 41 sunt prime intre ele.



Mathematica:

nEal= {2, 1, -11.{1,1/2, -1/21 1]
out[EE}= 3 1]
InfET= Dot[{2, 1, -1}, {1,1/2, -1/2}] 1]
Out5Tl= 3 il
In[sE)= VectorAngle[{2, 1, -1}, {1,1/2, -1/21] 1]
Out[s&]= 0 1]

8. Calculati produsul vectorial al vectorilor u=3i- 2] +k, v= —] +4K .
T

u=(3 2 )T v:=(0 -1 4)

Mathcad: -7
uxv=|-12
-3
Mathematica:
In[3:= {3, -2, 1}={0, -1, 4} ]]
o[z {-7, -12, -3} il

9. Calculagi produsul mixt al vectorilor; Y=1+2]—k v=21+3]+4k w=-4i+3]-2k

1 2 -1
Mathcad: A=|2 3 4
43 2 |A] =60
Mathematica:
1 2 -1
Inffel= A= 2 3 4 ];
-4 3 -2
In[E0):= Det[A]
OutfEd}= - 60
1 0 O
10. Determinati vectorii si valorile proprii ai matricei A=|1 2 -3|.
Mathcad: 1 -1 0
10 0
A={1 2 -3
1.1 0 -1 0 0 0.816
eigenvals(A) =| 3 eigenvecs (A) =| 0.707 0.949 0.408
1 0.707 —-0.316 0.408
Mathematica:
1 0 0
InE3]= A=|1 2 -3]
1 -1 0
owpsz= ({1, 0, 0}, {1, 2, -3}, {1, -1, O}}
In[E4]:= Eigenvalues [A]
Outfedl= {3, -1, 1}
In[25]:= Bigenvectors[A]
Out]B5]= {{Dr _3r 1:‘r {':Ir 1r 1:‘r {2, 1r 1::
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11. Determinati vectorul propriu coresponzator celei mai mari valori proprii (in valoare
absoluta) a matricei

3 4 -16 0 1
0 -1 05 6 O
A=|0 0 -76 5 8
6 4 3 20 -1
8 0 -06 3 O

Se foloseste functia eigenvec( A,v;), unde v este vectorul ce contine valorile proprii ale lui
Aiar i este indicele celei mai mari valori proprii.

Calcul numeric in Mathcad si Mathematica cu aplicatii in Analiza matematica

1) Calculati derivatele de mai jos, in punctele indicate:

a) f(x):arcsin%, f”(5.7)=?;b)f(x):2X2‘2X, @) (02)=2

2
f(x) =2 2%

_ 3
Mathcad: e —0.2 d_3f(x):—15,631

dx
Mathematica:

nfgz1= £lu ] := 2% 2
In[z4]= D[f[u], {u, 3}] /. u=+ -0.2

Cufsa= —15.6311
2) Calculati derivatele partiale de ordinul al doilea ale functiilor urmatoare in punctele indicate:

2
a. f(xy)=2x3y-eX", (-11)

2

f(x,y) = 2~x3~y _¢ x=-1 y:=1
Mathcad: , , 5 [a J
0 0 —| =f(xy) | =6
—f(xy) =-2831 ——_f(x,y) =0
2 o2 ox\ oy

Mathematica:
= gln , v ] = 2w wv - e
In[g= M[3y pgu, v] /. {u- -1, w1}, 4]
Dut[Bl= -28.31
In[zl= H[0-- -g[u, v] /. fu—= -1, v 11, 4]

out[s= 0

In[10p= H[8y --g[u, v] /. fu—+-1, v—=11, 4]

cutfio}= 6.000

b. f(x,y):%/xTy, (-2,2); c. f(x,y,z)=xe¥?, (L11).

3) Calculati urmatoarele integrale simple



1
a) sz x2 +1dx;

0
T
2 sin2x
b) | ==~
ol+sin x
r
(2 sin(2-x)
Mathcad: | —ZdX=0.693
J 1+ sin(X)
0

Mathematica:
In[12]:= N[quin[sz] / (1+sin[x]") dx, 4]

ouf1z= 0.6931
4) Calculati valoarea urmatoarelor integrale improprii

1 dx
a)I(x+l)2/3

" ém

9

—wol+ X

0

Mathcad: |

dx=3.142
1+ X

— 00

Mathematica:
In[14]= N[jmlf' (1+x%) dx, 4]

Dut[14= 3.142
5) Calculati urmatoarele integrale duble:
7Z'7Z'

a) H —

————dxdy,;
001+sm Xsiny

MIJ 2 dxdy.
y

Calcul simbolic in Mathcad cu aplicatii in Algebra

3n+2 .5N 43N .5n+l
g+l gh L o gn+l gn~

1. Simplificati expresia E =

n+2 _n n_n+l

3 5 +3.5 . . 14

Mathcad: simplify — 3
3n+1_5n + 2'3n+1.5n

Mathematica:

nf5)= Simplify [ (37F x5 + 37w 570) /(3 w57 + 2437 4 57) ]
14
I

L



2. Calculati suma Sn=2+§+5+...+ l+L neN.
2 4 on-1

n

Mathcad: Z (1 + —J simpliff > n+2- o1
k=1

Mathematica:

In[i7)= Simplify [i (1+1/2°%)]
k=1

ouft7 2-2""+n

3. Calculati determinantul, transpusa si inversa simbolicd pentru urmatoarea matrice:
CoOsSX —sinx
A=| . .
Sin X COS X
cos (X)) —sin(X
A = © X X
sin(X) cos(X)

T cos(X) sin(xX)
|A(X)| — cos (x)2 + sin(x)2 simplify — 1 AR > (—sin(x) cos(x)j

Mathcad:
cos (X) sin(x)
-1 (cos(x)2 + sin(x)z) (cos(x)2 + sin(x)z)
A T .
—sin(x) cos (X)
(cos(x)2 + sin(x)z) (cos(x)2 + sin(x)2)
Mathematica:
e A (o200 Semtn )
out[18= [[Cos[x], -S3in[x]}, [Sin[x], Cos[x]}]

In[20):= Simplify [Det[A]]
In[27]:= Transpose [A]

out21}= {{Cos[x], Sin[x]}, {-3in[x], Coa[x]}}

In[22):= S3implify [Inverse[A]]
Qut[Z3}= [[Cos[x], Sin[x]}, [-S5in[x], Coa[x]}]

4. Sa se factorizeze expresia E = x +yx2 24/3x° y— 2\/_Xy +3y X+3y

Mathcad: > + y~x - 2~\/§-x Wy - 2-\/§~x~y + 3~y X+ 3-y factor — (x+ y)-(x— \/é-y)é
Mathematica:

8= Pactor[xs’rij‘" - 2% 3 wx‘"w'j—2w'\4"3 w'j:wx+3rj:wx+3w'33, Extension —» Fmtomatic]

3]

a+b —-a+b-c b+c
5. Sa se dezvolte determinantul [a—b—c a+b a+cC | iar rezultatul si fie pus
a+c b+c —-a-b+c

sub forma de produs.
6. Colectati coficientii expresiei Xy + x2y3 + x3y +y-— y2 n raport cu variabila y .

Mathcad: xy + x2-y3 + x3~y +y - y3 collect,y — (x2 - 1)-y3 + (x+ x3 + 1)-y
Mathematica:



In[38]:= Cu:rllect[xw3+x’"w33+x1w3+3—33, 7] ]]

Out[38}= -1—x-x3:! y—-—l—xz} e jJ
7. Expandati expresia: E = (sz/z —Xv/3+ \/§XX2\/§ +X/3 + \/E)_ (XZ\/E + \/g)z :
Mathcad: (xz-\/_z —x+[3+ \/E)(xz\/_z +%4/3+ \/3) — (xz-\/_z + \/!_5)2 expand > 3%

Mathematica:
isor= Bxpand [ (€ e V2 -3 V3 «VE ) x (VT +xaV3 +VE ) - (F V2 V3 )] |
Outfanl= -3 x° ]J

8. Se dau polinoamele P(x) = x® —x® —3x% + x3 —4x -3, Q(x)=2x* —6x? —8x—6, x € R.

P(x)

Sa se transforme fractia F(X) = ——< ntr-o fractie ireductibila.
Q(x)
6 5 4 3
: -X -3 —4x— 1 1 1+2
Mathcad: X =X —3x +x X 3convert,pan‘rac,x —>—~x2—§~x+&
2X — 6 —8x—6 (252 + 20 2)
Mathematica:
In[47]:= hpart[{}:s—>:5—3w:=_4+>:3—41r>:—3]|;.-" |{21r>:'!—ﬁﬂr_: -Bxx-6), x| ]]
X xf 1+2x
OutldT -~ — + — + ———————
2 2 2{lsx+x)
9. Sa se determine coeficientii polinomului P(x)= (X\/§ - ZXX\@ + 2).
4
Mathcad: (x+/3 = 2)-(x+/3+ 2) coefls ,x —| 0
3
Mathematica:
In[48]:= CD-&EEicientListwa 3 - 2] * [:xw 3+ 2] \ x] H
outi4sl= [-4, 0, 3} 3]
10. Sa a a : i) i)
. Sé se afiseze sub forma de numar complex: (z+2i)"(z +3i)°.
) .3 5 3 . 4 2
Mathcad: (z+ 2i)"-(z+ 3i)” complex — z~ — 672 + 216-z+ 1i\13-z — 171-Z + 108
Mathematica:
in[54)= ComplexExpand[(z + 2+1)" » (z+3x1)7] ]]
Oufsdj= 216z - 672° +2° +1 (108 -1712° + 13 2*) ]J
5 . 5 Ix=1+|x-3
11. Sa se evalueze expresia urmatoare W pentru X <1.
X_
Cx=1] # [x—3] (4-2x . .
Mathcad: assume,x < 1 — ———— simplify — 2
x—2] 2-%
Mathematica:
In[85]= Assuming[x = 1, Simplify[ (Abs[x - 1] + Abs[x - 3]) fAb=s[x-2]]] ]]
Out[E8= 2 3]



Laborator 2. Calcule numerice si calcule simbolice in Mathcad si Mathematica-
partea a ll-a

Calcul simbolic Tn Mathcad si Mathematica cu aplicatii in Analizi matematica
1. Calculati urmatoarele limite:

. 2n)

a) lim» )2
")
Mathcad  lim - >4

n— oo (n!)2

Mathematica

(2wn) !

Inf1]:
' nt)?

Li_mit[r. ,n—rm]

1 i
b) i 1 . . . 1 n,o,
) lim oz Gintesinn)=fim -~ > sin k
n—0 n—o =1
n
Mathcad  fim —= > sin() - ¢
n— oo 2
n+n =1
Mathematica

Out[13]

In[13]:= Limit[ ! - *i‘lsm[:;], n—rm]
n+n° ;3

Out[12= 0 j

o) lim e’

Xx—0, x<0

Mathcad lim e* — 0
X—> 0

Mathematica
1
In[14]:= Li_mit[ei , % -=0, Direction - 1] ]]

Outlid)= 0O i

d) lim e’

x—0, x>0

1

Mathcad lim e* 5o
x— 0"
Mathematica

1
In[15]:= Li_mit[ex ,x-=0, Direction —+ -1] ]]

Out[iffF = ]
2. Sa se determine raza de convergenta pentru urmatoarea serie de puteri:

2
a) ann N yn
nx1



D) T (1

n>1 n“+n+1
Mathcad a(n) := (_1)”, n+1 1
n"+n+1 lim M
n— o a(n)
Mathematica
n+1

Inf4h= alm ] 1= (-1)7 x

1
Lj_mit[m:-s [ﬂ—ll] , m]

a[r]
Out{5}= 1

Pentru a determina raza de convergenti a unei serii de puteri Y a,x" putem vom folosi una
n>0

din formulele: R = 1

| | sau R =

lim an .
Nn—oo lim
nN—o0

an+1

an
3. Calculati suma seriei:

a) Zln(1+ J

n=1

2n+1
b E—;
) =} nz(n+1)2

)Zn +n-1

= (n+1)
2 n2+n—1
Mathcad Z W—H

Mathematica

=nf+n-1
Infgl= "

o im+13!

Outlgl= 2

4. Calculati produsul 1~Z-£-§-... 1
2 8 18 32

Mathcad I1 (1 _ sz N l-sin(%-n-ﬁj-\/ﬁ

Mathematica

o)

=[] e
k=1
Cut[10}= 0.3582

5. Sa se calculeze urmatoarele derivate:

a) f(x)=cos’~/x; f'(x)=2;b) f(x)=x-arctgx—In(L+x2), f"(x)="2



1
c) f(x)= , F0(x)="
) 1) x* +6x* +11x+6 (x)
6. Sa se calculeze derivatele partiale de ordinul intéi si al doilea pentru functia

f(x, t—bf ,
a) f(xy)=arctg oy ) f(x,y.2)=y

XZ

, X, y>0

7. Scrieti primii sapte termeni din dezvoltarea in serie de puteri a functiei f(x):%
e(-11).

1 1+ 1 1
Mathcad  fiz : =7 [1 x] f(%) series,x= 0,7 —}x+§x3+ng
- X

Mathematica

1+

In[12):= Series[— tLD-g[ x], {x, 0, '5}]

8. Calculati
3
a) Ix“‘(l— X2 Je dx;

2

X
I —dx;
(xcos x —sin x)

0 13\/1+\/—

d J' X+1
Vx +x+1

e) I— sm(lj exdx;

Mathcad

1

1 1Yy x 1 1 1y 1 (1 1
—-sinnf — |8 dx— —exp| — [cos| — | - —-sinf — |-exp| —
2 X 2 X X 2 X X

X

Mathematica

1 1 1
In[20]:= j‘—" tSin[—] wex dx
- X

1 1 5 -1, -1,
Qut[zl}= — ex |u|:s — | -5in| - |

.

) . .

9. Calculati integrala dubla

8) [J—— — _dxdy;
TR

b) [[arcsinx+ydxdy;




11. Sa se calculeze integrala tripla:
a) jjjzzdxdydz;

b) [[[x?+y?+z%dxdydz;
c) [[[xzdxdydz;
d) [[f(x+y)zdxdydz.

Rezolvarea ecuatiilor si a sistemelor de ecuatii in Mathcad si Mathematica
1. Determinati radacinile polinomului:
a) P(X)=Xx%-2x3-Xx+2

b) P(X)=X%+X3-10X?-34X —26

Mathcad
-26
-34
v:=| -10
1 -1.934- 1.391i
1 —1.934+ 1.391i
polyroots (v) = 1140
4.01
Mathematica
n25)= N[Solve[x* +x* - 10wx" - 34wx-26 =0, x], 4] ]]
Outlzs}= {{x —=-1.934-1.39143}, {®x—=-1.934+1.3911}, {x—-1.142}, [x— 4.010}} ]J

c) P(X)=X"-2x84+3x%-4x*+5x3-6X2+7X -8.

2. Fiind dat polinomul P(X)z X4+ X3+ X2+ X +1 si se calculeze suma:
1 1 1 1
- ; v

S =
X1—2 Xp—2 X3—2 X4-2

unde Xxj, i = 1_4 sunt radacinile ecuatiei P(X) =0.

3. Rezolvati ecuatiile algebrice:

P S 2x*
x—3 x-1 (x-3)x-1)
Mathcad
1 1 2'X2

+ solve,x — —2
X—3 xXx—-1 (Xx—-3)(x—-1)

Mathematica

1 1 2 % x?
In[22]:= Su:rlve[ +

+ ==|:|_.-}Z] }w
x-3 x-1 (x-3) »(x-1)
]




b) x%—2(m+2)x+m?—1=0 in raport cu variabila x.
4. Rezolvati ecuatiile transcendente:
a) 1+ x=arctgx

Mathcad

[ X-Y Trace @_J‘
¥Value |-218 Copy % |
Y-V alue W Copy Y |
[V Track Data Points Close |

—_—

f(x) = 1 + x — atan(x)

10

fx 0

root(f(x).x,-3,3) = —2.132268

Mathematica
In[27]:= H[FindInstance[l + x == ArcTan[x], x, Reals], 7] ]

OutzTl [[X —= -2.132268]) i
b) x-0.2=In(l+x)
5. Rezolvati inecuatiile:

2) x\/§+1 <0

3x% +2x43+3
b) |x+]j-(j2x+3|—3)<0

-3
Mathcad x< —
|x— 1| -(2- |x— 3| —3) < osolve,x — o )
— < X
2
Mathematica
Inf2}= Reduce[Abs[x + 1] = (Z2xAbs[x+ 3] -3) =0, x, Reals] :|
9 3
Dutfils - — « X < - —

2

6. Sa se rezolve urmatoarele sisteme de ecuatii liniare:

BX{ + X9 — X3 + X4 =2 8Xy — Xo —2X3 = 2.3

a) X1 + 7X2 + 2X3 — X = -1 b) 10X2 + X3 + 2X4 =-0.5
—X1+2X2+8X3+X4=12 —X1+6X3+2X4:—1.2
X1 — Xp + X3 +9%x4 =-5 33Xy — Xo + 2X3 +12%x4 = 3.7



14%1 + X2 =13

Xy +5Xy — X3 = -3

— Xo +14X3 — 2X4 = =15
— 2X3 +5X4 =7

Mathcad

(141 0 0) (8
1 5 -1 0 e =
“lo -1 14 2] =13 |
Lo 0 2 5) Y

x = Isolve(A.b) !/ 1 \‘

-1

s =

L1)

Mathematica

[Bl= Solve[{ld wxl + X2 == 13, X1 + 5wXx2 - X3 == -3, -X2+ 14 wX3 -2 wxd == =15, -2 wx3 +5exd == 7}, {x1, x2, x3, xd4}]

= [[xl =1, x2 = -1, x3—=-1, x4 = 1]}

14 1 0 0 13
1 5 -1 0| . |-3]
0 -114 2| 77 |-15]|"

o0 o -2 5

In[7:= A =

{

niz= LinearSolve[k, b]
n2ze ({1}, {-1}, {-1}, {1}}
7. Determinati matricea A astfel Tncat:
(2A-3-0 2 o) =3AT +(2 1 -1).
Pasul 1. Fie A=(a b c).

Pasul 2. Calculim X =(2A-3-1 2 0)' —=3AT —-(2 1 -1)".

0
Pasul 3. Determinam a,b,c astfel incat X =| 0 |.

0



Mathcad

()
A(a,b,c)=| Db
}\C)
(M (2
U(a,b,c) = 2-A(a,b.c) - 3-| 2 l -3-A(a,b,c)-| 1
"\0}' 1\‘1).
(’a\.
U(a.b.c) solve,| b’ =>(=5-T 1)
;\C/’
Mathematica
In[1]:= A = {&a, b, c}: ]
2= U=2xA-3«{1,2, 0} -3xA-{2,1, -1} i
oud}= [-S-a, -T-b, 1-c} ]]
In[13)= Solve[U == {0, 0, 0}, {a, b, c}] j
ouig= [{@—= -5, b=-7, c= 11} ]]

8. Rezolvati sistemele neliniare:

X —sin(x =0
a) { (x+) (considerand ca punct initial (0,1))
y—cos(x—y)=0

Mathcad
x=3 y=1

Given
xi-sin(x+y)=0 y-cos(zx—-y)=0
(0.935)

find(x.y) = | |
1,0.998 )
Mathematica

In[13]:= FindRoot[{x-Sin[x+vy] =0, y-Cos[x-v] == 0}, {{x, 31, {y, 11}]
Out[13}= [® = 0.935082, v — 0.99802]

X +3lg% —x3 =0
b) 129X (considerand ca punct initial (3, 2))

2x12 —X1Xo =5X%; +1=0

x2+y2+22:0

c) {2x%+y?—4z =0 (considerand ca punct initial (0.5,0.5,0.5))
3x? - 4y + 22 =0



Laborator 3. Reprezentari grafice 2D Tn Mathcad si Mathematica

1. Sa se reprezinte grafic urmatoarele functii

1
. X+5 )2
a) f(x)=arcsin——, xe[-3,3] h=0.001; b) f(x)=| ——— |, xe[-3,5];
1+x2 In(x+5)
Mathcad
f(x) == asin| ==X
14 % X 1= —3,—2.999.. 2
asm, 2 ' ' '
f(x) of .
= 1571, —, | | |
-4 =2 0 2 4
Mathematica e x a
nEzp= Ex ] i= ArcSin[ 2'}:"];
1+x°
In401= Plot[E[x], {x, -3, 3}, PlotPoints + 6000]
15+ s
E fdf ‘\\\
1.0 E -_J"I \‘H-‘\"'-.\_\_
F o/ —
osb /
r/
: t.‘ 1 1 1 1" 1 1 1
-3 -2 -1 + 1 2 3
/
—dsf
_ 7
-H“"--\,‘ /_1of
\\ J.r'.-r
\/«" -15}F
Mathcad
1
xcos—, x=0 ry .
¢) f(x)= X . xe[-05,05], h=0.01 ) = Jxcos( 2] if xwo
0, x=0

0if x=0

X = -05,-049..05

0.5 T
N
b
\\ n 4 f\
- \ fiewd )\ -
f(x) Y I\_.JI hl g ll.{ I\‘

\ 9

-0.5 '

=0.5 0]




Mathematica

}:wCDsH] = i=10

In[45]:= g ] :={
0 x==10

In[g0):= Plet[g[x], {x, -0.53, 0.3}, PlotPoints + 100]

// _H\ o3f
- r
4 \ oaf

.\\II :
\ '-:.15 f"l III/\
Outf30F e -lllt:l Ilﬂ1| Ul'lllﬂ» In|= Ii| |'I o3 01
\ /I -0.1 - l'u"I \
'\j r

—-D.J,E \
\__
—24X+1+5, -1<x<3

d) f(x)=41 3<x<8
24/x+1-5, 8<x<15

Mathcad

f(x) = |2fx+1+35 0f -1=x=3

1 if 3 < x<38
Wx+1-3 f 8<x=13

X=-1,-099__15

i T T T

f(x)
i T p—
-3 0 3 0



Mathematica

In[51]:= Clear[f]:

(-2)»yx+1 +35 -1=x =3

Infg2)= f[x ] := 1 J<mw<§

2xyxr+l -5 853 =15

InfzE:= Plot[E[x], {x, -5, 15}, PlotPoints + 16000]

Out[B8}=

e) {a(x)= f(x)? +3cos3x -2, xe[-11] h=0.02
h(x) = (x)- g(x)

Mathcad
x=-1-098.1
£(x) = 22l x2'3|+\.f'5 2 3
v B g® = £(®" + Yeos(®) -2 h(® = |£®) - g
4
5 T
f(x)
&)
h(x)




Mathematica

5= Clear([f, g]

M= £l ] :=

Ebs [}{: -2] - Abs [}{: - 3]

A5

3
w4l
4

2= glx ] = £[x]° +4Cos3] -v2

@p= hlx ] 1= Abs[f[x] - g[x]]:

Heeds ["PlotLegends™"]

g4= Plot[{f[=x], g[x], h(x]}, {x, -1, 1}, PlotPoints -+ 100, Plotlegend - {"C(x)", "g(x)", "hi{x)"}, Plotityle + {Orange, Red, Blue}]

f) f(x)=arcsinx, g(x)=arccos x, x e[-1,1]
2. Reprezentati grafic urmatoarele curbe remarcabile din geometrie:

a) Cercul are ecuatia carteziana implicita: (X — Xg )2 +(y-vo )2 =r? si ecuatiile parametrice:

X = Xq +rcost
., te [0, 27[].
V=Vs+rsint
Mathcad
XC = 2 yc:=-1

ORI e R R

t:=XC—-r,XxC—r+0.00L.XC+r

o

x(L)

o

x1(t)

&-qn I

L -

[
[} L=l



Mathematica

In[72l:= Graphics[Circle[{2, -1}, 7], Axes - True, PlotRange - {{-10, 10}, {-10, 10}1}]

10

XZ y2
b) Elipsa are ecuatia carteziand implicita: — +-— =
2 2
a“ b
B ] X = acos 0
ecuatiile parametrice: ., 08¢ [O, 271'].
y =bsin©

XA=-a,—a+000l..a

¥(x) =

a

~
/

— |

[

-

b 3
a

3
— X

1, a>b>0 si este caracterizati de



Mathematica

In[82]:= Graphics[Circle[{0, 0}, {2, 1}], Axes »+ True, PlotRange -+ {{-2, 2}, [-1, 11}]

L r
LE1S
Out[E2)= | I L L
b -1 i 1 1
—osf
R L
, oo J2p, x>0 g :
c) Parabola are ecuatia carteziand implicita: y“ = si ecuatiile parametrice:
—-2px, x<0
X= t2
) p,teR.
y=t
d) Hiperbola are ecuatia carteziana implicita:
2 2
X
2=t
a® b

si este caracterizata de ecuatiile parametrice:

{X=aCht,t€s){,daCa XE(a,OO]

y =bsht
Si
X =-acht
,t € R, daca x e (~o0,—a].
y =—bsht

2 2 2
e) Astroida are ecuatia carteziana implicitd: X3 +y3 = a3 si ecuatiile parametrice:

X = acos3t
tel0,27]

y =asin”t



Mathcad

a:=1 ¢ :=0,0.01'T..2'T
X ¢) =a cos((l)) y(¢) — a-sir{¢)3
1
5 o
= 0 1
Mathematica x(0)

Inf23]= a=1;

In[BT7]:= ParametricPlot[{awCos[d]l, an Sin[v:]!}, {¢, 0, 2=m}, PlotPoints » 200]

-10

x = acost(l- cost)

,1e10,27|.
y = asint(l- cost) =[o.27]

f) Cardioida are ecuatiile parametrice: {

g) Lemniscata lui Bernoulli are ecuatiile parametrice:

_acosg

- . 2
1+sin

. 14 ,(06[0,271’].

_asingcos ¢

1+sin? )



] t ;
X =(ec°St —20054t+sm5—j-smt

h) Curba Butterfly : telo,27].

y = (eCOSt —2c0os 4t +sin° ;—2]-cost

3. Reprezentati grafic cercul X2 4+ y2 =1 si hiperbola 4x% — y2 =1pentru —1.5<x<1.5.
Mathematica

n[g= Heeds["Graphics ImplicitPlot™"] ]

0= TmplicitPlot[{x” +y7 = 1, 4»x’ -3 =1}, {x, -1.5, 1.5}] ]

4. Reprezentati grafic tangenta la graficul functiei f (x)=9—4x2 in punctul (1, (1))

Inf24r= F[] 1= 9-dwx’

Inasi= Plot[{E[x], £'[1]% (x-1) + E[1]}, {x, -3, 3}]

~ - Wof
~— r
s w0k
""-._h... -
P
Out r \'\
1 L rl//l/ P L 1 T 11 1
_ ? -~ -1 F 1 Q}"‘
-10 S
S N
7 “
/s -20 ™,
/ \
’ \\




5. Reprezentati grafic regiunea definita de inegalitatile: X2 + y2 <4, 3y> x2.

Mathematica

In[188]:= Regionplot[x_’ +7 s 4 EE3wT 2 X, {y_, 3,43 }, {y, -2, 2}]

- T T T T T T T

-1.3 -1.0 0.5 0.0 0.5 1.0 1.5

6. Reprezentati grafic in coordonate polare urmatoarele functii:

a) Scarabaeus: f(t)=bcos2t—acost,t[0,27]

Mathcad

a=2 b=3 t=10,0001-m..2-TC f(t) == b-cos(2-t) —a-cos(t)

3 AN I
Lo lEoh)



Mathematica
Inj22)= PolarPlot[3#Cos[2#t] - 2«Cos[t], {t, 0, 2«Pil, PlotPoints - 2000]

b) Cardioida: f(¢)=a(l—cosg), ¢ <[0,27].
¢) Trifoiul cu patru foi: f(t)=asin2t,te|0,27].



Laborator 4. Reprezentari grafice 3D in Mathcad si Mathematica
1. Reprezentati grafic suprafata obtinuta prin rotirea curbei, care are ecuatia

a) f(x)= e~ (x-3)% cos 4x=3) y e [1,5] Tn jurul axei Ox.

b) g(x)= x2sinx, x e [0, 7] n jurul axei O x si respectiv in jurul axei O y.
0ztL2x: 1€¢£5
Mathcad Xr.t):=1 Y(r.t) == £(r)-coxt) Z(r,t) = £(5)-sin(t)

iy o o (D) cos[4(x-3)]
Hx)oma =1,101.5

3 T T
(2

1 b —

| |
. 0 2 4 6
x (X.Y.Z)
Mathematica

s Ex ] i= e (-Gl x3]

inEl= Plot[f[x], {x, 1, 5}, PlotPoints » 1000, AxesLabel » {x, y}]

20f f\\ /\
sf \ /

\ /
SR o \_, —\// l\ |

A

11]= ParametricPlot3D[{r, f[r] «Cos[t], f[r] *Sin[t]}, {r, 1, 51, {t, O, 2« m}, PlotPoints -+ {100, 100}, Axeslabel - {x, v, 2}]

3

out[11}=
z




sau
In[22]:= RevolutionPlet3D[f[x], {x, 1, 5}, RevolutionAxis - {1, 0, 01]

2. Reprezentati grafic in 3D urmatoarele suprafete:

X2y
o 1= xyely2,-12]
4 2
X" +4y
Mathcad
f(x.v):= £y
x4—4~_v"
bl v psed opoll
¢ = CraateMeash(f .x0,x1 .v0.v1.50.30)

Mathematica
=ty

Inf58]:= flx , ¥ ] :=2 —m——@
== wtpday?

Infgz)= Plot3D[f[x, ], {x, -1/2,1/2}, {y, -1/2,1/2}, PlotPoints - {50, 301}]

T
P

02l

S 0.5
Jut[E2)= 0.0

-0.2

-0.5




b) f(x,y)=x2+x2y?+y* xye[-11]
c) f(x,y)=6x2y—3x*-2y3 xe[-22], ye[-23];

2_,2 2 .2 2 2
d) f(x,y):(y_l)ze—(Hl) -y _%(_X5+éy_y3je—x —y _ée—x ~(y+1) |

x,ye[-33];
e) f(x,y)=xsiny+ysinx, x,ye[0,2z];
3. Reprezentati grafic regiunea situata intre suprafetele z=4- X2 — y2§i Z=2-X,
pentru xe[-2,2] ye[-2,2].
Mathcad

Bl 3 A =
f(x,y)=4-x -y gx.y):

x0:=-2 x1=2 yW=-=2 yl=2

¢ := CreateMesh(f ,x0.x1,y0.¥1,100,100)

cl := CreateMesh(g,x0.x1,y0.¥1,100,100)

c.cl



Mathematica

[52)= pl = PlotaD[4 - x* - ¥%, {x, -2, 2}, {y, -2, 2}, PlotPoints + 100]; ]
[52)= p2 = PlotaD[2 - x, {x, -2, 2}, {7, -2, 2}, PlotPoints + 100] ; ]
nssi= Show[pl, p2, PlotRange » {{-2, 2}, {-2, 2}, {-2, 4}}] 1]

4. Reprezentati grafic portiunea din suprafata f(x, y)=\/4—x2 —y2 , Situata 1n
regiunea R = {(x, y)| X2 +y? 31}

Mathematica
In[182;:= Plot3D[Sgrt[4 -x*2 -y*2], {x, -2, 2}, {7, -2, 2}, ReglonFunction - Function[{x, v, 2z}, x*2+yv*2 = 1]]

5. Reprezentati grafic urmatoarele cuadrice:

2 2

a) Sfera: are ecuatia Tn coordonate carteziene: x“ + y2 +2% =R? si reprezentarea

X = psSin@cose
parametrici: {y = psin@sing, p>0 08 €[0,n] ¢ €0, 2x].
Z=pcosd



Mathcad

r=2

X9 .6) = sinlp)- codB)
Y9 .8)=c.sinlg)- sinl5)
Z($.8) =1- cos(d)

Mathematica X.Y.2)

Iné7):= Graphics3D[Sphere[{0, 0, 0}, 2]]

2 2 2
. . .. . X z
b) Conul de ordin doi: are ecuatia in coordonate carteziene — + Yoz
22 p2 2
a>b>0,c>0

X = avcosu
si reprezentarea parametrica: {y =bvsinu, u € [0,2x], v e R.
Z=xcv



Mathcad

a:=35 b=3 ¢:=2 0<u<2x 0<ve350
X(u.v) = a-v-cox(v) Y(u.v) ;= b-vsin(p) Z(v,v)=cv

Zl(s .v) = —ov

XK. Y.D).X.Y.1])

Mathematica

In[31):= Needs["Graphics ContourPlot3D™"]

2 g2 g2
Inf32):= ContourPlotSD[— — -
25 9 4

= n: {X.,- _10: 10}: {-J'rr _8: 8}: {Z, _2: 2}]

2 2 2
. . : X z
C) Elipsoidul: are ecuatia in coordonate carteziene: — + t— =1
c

Y
a’? b2
X =asinucosv
a>b>c >0 si reprezentarea parametrica: {y =bsinusinv , ue[0,7z], v € [0, 2x].
Z=Ccosu




d) Hiperboloidul cu o pdanza. are ecuatia n  coordonate

2 2 2

X . .

XLy _z =1, a>b>0, c>0 si reprezentarea parametrica:

2 2 2

a b c
x =avl+u? cosv
y=bvi+u?sinv,u e R, v e o 2n].
z=cu

Mathcad

a=3 b=2 c=7 02sve2-® 2 <%up£2

X.X.2)
Mathematica

Inf75}=a=3;b=2;¢c=7;

carteziene:

n[84]:= parametricplotsn[{a.\} TR veesTels Biv 152 wsii c.u}, {, -2, 2}, {v, 0, 2.7r}]



e) Hiperboloidul cu doua panze: ecuatia in coordonate carteziene:

2 2,2
— +-2 —-— =-1a>b>0,c>0

X =asinhucosv
si reprez. param: 1y =bsinhusinv, u € R, v € [0, 2x].

z =*ccoshu
X 2 y 2
f) Paraboloidul hiperbolic: are ecuatia in coordonate carteziene: —; o7 =2z,
a
X = ay/2v cosu
a > 0, b > 0 si reprezentarea parametrica: 1y = b~/2vsinu, U e [0, 27:], v>0.
Z =VCos2u
Mathcad
n=60 a=-60 b=90 hw=l 2 k=0.n 5 =a+kh
n
, m=40 c=-50 d:=30 d-c j=0.m . :
aa=3 q:= y.=¢c+31-q
2 2 m 1
bb=2  f(xy) = e




Mathematica

Heeds ["Graphics "ContourPlot3D™"]

]
]
X.: 3:
28] = ContourPlotSD[—_‘ -2 =2z, {x, -6, 6}, {y, -7, T}, {2, -2, 2}]
a- b°
Out[28]
X 2 y 2
9) Paraboloidul eliptic: are ecuatia in coordonate carteziene — Tt = 27,

X = a\/ﬁ Cos u
a > 0, b > 0 si reprezentarea parametrica: <y = b+/2v sinu ,Ue [0, 27:], v>0.

Z =YV

X2 + y2 > az
6. Reprezentati grafic regiunea marginita de: X2 + y2 <a?
z>0
Mathematica
In[143)= @ = 7:
In[150)= RegionPlotaD[x" + v* > anz &&x” +y za’ &&z =0, {x, -7, 7}, {v, -7, T}, {z, -2, 2}, PlotPoints + 33|
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