NMbPBA HALIMOHAITHA CTYOEHTCKA ONUMINAOA
Mo KOMMKOTbPHA MATEMATUKA
LAKAOEMUK CTE®AH JOAYHEKOB”

TEXHWYECKWU YHUBEPCUTET - TABPOBO
24-26. X. 2012r.

Pemenus Ha 3agaunTe 3a rpyna b

3agauya 1

x=5.1
y=3.14

'\3/x+y +'\3/x—y

Remove [x, y]

5.1
3.14

3.27127

3agauya 2
NSolve[x*2-5%x+11 =0, x]
({x>2.5-2.179451i}, {x >2.5+2.179451}}

(2.5° -2.179449471770337" 1) *12+ (2.5 +2.179449471770337 " 1) ~12

~2.41528x10°+0. 1

Remove [x]

3apauva 3

Expand[Collect[(x-1) (x+2) (x-3) (x+4) (x-5) (x+6), x]]

~720+444 x +400x%-87 x> -41 x* + 3 x° +x°

Remove [x]

3anaua 4

z[x ] :=x"5+ (5-a) x*4-(5a+7) x*3+(7a-29) x"2+ (29a+30)x-30a
Expand[z[x]]

5

~30a+30x+2%9ax-29x’+7ax’-T7x -bax +5x'-—ax’+x

M3Hacame x-a npen ckobu n umame:
z=(x-a)(x" + 5x"3 -7x"2-29x + 30)

Solve[x*4 +5x"3-7x%2-29%x+30 =0, x]

{{x> -5}, {x>-3}, {x>1}, {x->2}}

CnepoeatenHo 3a a = -5, -3, 1 unun 2 NONUHOMBT LUE MMa ABYKpaTHa Hyna.
Remove [x, 2]

3agaua S
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Solve[x*4-5x7*2+10x-6 =0, x, Complexes]

{{x->-3}, {x->1}, {x>1-1}, {x>1+1}}

Remove [x]
3anava 6
Reduce[x*2-x-2 >0, x]

x<-1]]x>2

MbpBU cnyyait: e*x < -1 € HEBB3MOXEH
BTopu cnyvan:

Reduce[e”x > 2, x, Reals]

x > Log[2]

Remove [x]

3agaua 7

a={{1,1, x}, {0,1, 1}, {O, 0, 1}}
b= {{1, 2012, x}, {0, 1, 2012}, {0, O, 1}}
c = MatrixPower[a, 2012]

Solve[c = b, x]

{{%, 1, x}, {0, 1, 1}, {0, O, 1}}
{{1, 2012, x}, {0, 1, 2012}, {0, O, 1}}
{{1, 2012, 2023066 +2012 x}, {0, 1, 2012}, {0, 0, 1}}

{{x—>-1006}}

Remove[x, a, b, c]
3agaya 8

Reduce [
{{a, b}, {c,d}}.{{1, 2, 3}, {4, 5, 6}} == {{18, 24, 30}, {29, 40, 51}}, {a, b, ¢, d}]

a=2&sb=468c=5¢8&d=

Otroeop:

MatrixForm[{{2, 4}, {5, 6}}]

2 %)

Removel[a, b, ¢, d, x, y]

3agaya 9

RSolve[{a[n] =a[n-1] -2%a[n-2], a[l] =1, a[2] =2}, a[n], n]
1

{{a[n“‘m
R R R a1

2 2 2 2 2 2 2 2
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1 [ [1 iv7 )"
al02 = - -21d |—- +
14(—.11+ 7) 2 2
n n n
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7 [—— ] +14J'1[—+ +6V7 [—+ J]/.n—>102
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. 102 . 102 . 102 . 102
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1 1 17 )"
al0lzs - ———|-214 | = - +
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1 iv7 )" 1 iv7)" 1 iv7 )"
V7 [—— ] +14J'1.[—+ +6V7 [—+ ]]/.n->101
2 2 2 2

101 0 0 0
1 i+/7 1 i7" 1 i7" 1 a7 )
-211 | —- +V7T | == +141i | —+ +6V7T | —+
2 2 2 2 2 2 2 2
r = MatrixPower[{{1, -2}, {1, 0}}, 100].{2, 1}
{-832162467610076, 1286059417395116}
Reduce[{al02, al0l} == r]
True
Remove[a, n, r, al0l, al02]
3agaua 10
Solve[{a*x1 + x2 + x3 =1,
x1 + a*x2 + x3 =1, x1 + x2 + a*x3=a”2}, {x1, x2, x3}]
a o -2-2a-ao?
{{xl%— ; X2 > — ,x3+—7}}
2+ 2+ 2+

Remove[a, x1, x2, x3]
3agaua 11
Hamupame koopauHaTtute Ha BpbX A:

Reduce[x+11y-23==20 &&10x-y-8=0, {x, yv}]

x=16&&Yy ==
a={1, 2}
{1, 2}

Hamupame KoopavHaTuTe Ha BpbX B:
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Reduce[x+11y-23=20 &§11x+10y-142 =20, {x, y}]

X =12 && y ==
b={12, 1}
{12, 1}

Hamupame koopaunHaTtuTe Ha BpbX C:
Reduce[l0x-y-8==0 &&11x+10y-142 =0, {x, y}]
X=26&&y =12

CumBonsT C e 3awuTeH; usnonssame C1 3a Bpbx C:

Cl = {2, 12}

{2, 12}

ab=b-a
ac=Cl-a

{11, -1}

{1, 10}

s = 0.5 Abs[Det[{ab, ac}]]

55.5

Remove[x, vy, a, b, C1, A, B, ab, ac, AB, AC]
3agaua 12

Solve[{(x-4)"2+ (y-3)"2=10, (x-7)"2+ (y-5)"2=29}, {x,y}]

55 80
{{xe —, V> —}, {x->17, yeZ}}
13 13

sreda =0.5* ({55/13, 80/13} + {7, 2})
{5.61538, 4.07692}
Remove[x, y, sreda]

3agauya 13
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pZY = {0, 3, -2}

pXZ = {1, 0, -2}

pXY = {1, 3, 0}

n = {x, Y, z}

Solve[Det[{n-pZY, n-pXZ, n-pXY}] =0, {x, vy, z}]

{0, 3, -2}
{1, 0, -2}
{1, 3, 0}
{x, vy, 2}

Solversvars : Equations may not give solutions for all "solve" variables. >

2

{{z+—4+2x+?y}}

CnepoBaTtenHo ypaBHEHMETO Ha paBHWHaTa MMa Buaa:
2x+ (2/13)yy-z-4=0

Remove [pZY, pXZ, pXY, x, y, 2z, n]
3agauya 14

a={1, 2, 4}
b={5,1, 3}
c=1{4, 2,1}
d= {2, x, 5}

{1, 2, 4}
{5, 1, 3}
{4, 2, 1}
{2, x, 5}

Solve[l/ 6 Abs[Det[{a-b, b-c, c-d}]] =2, x]

Solvezifun : Inverse functions are being used by Solve, so

some solutions may not be found; use Reduce for complete solution information. >

(v 00 o 3]

Remove[x, a, b, ¢, d]
3anaua 15
Solve[{Abs[l-a] +Abs[2+Db] =8, Abs[-3-a] +Abs[-6+b] =10}, {a, b}]

{{a->-6,b->-1}, {a~>4, b>3}}

1 cnyvain:
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Plot[Abs[x + 6] +Abs[2x-1],

60
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40

{x, -20, 20}]

-20 -10

Plot[Abs[x-4] +Abs[2x+3], {x, -20, 20}]

60

50

40

30

20

20

-20 -10
Remove[a, b, x]

3agauya 16

Limit[ (1 +Cot[x]) * (Tan[x]) , x » Pi /2]

e

Remove [x]

3agaya 17

f[x_] :=Log[Sin[2 » x] +Cos[3 »x]]

£11[n/6]
28

3
Remove [f, x]

3agaua 18

20



f[x_] :=Det|[
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{{11 xl xl xl x}l {xl 21xl xl x}l {xl xl 3/ xl x}l {xl xl xl 4Ix}l {xl xl x’ xl 5}}]

FindMaximum[{f[p], 1 <p <5}, p]
FindMinimum[{f[q], 1 <g<5}, q]

{24., {p—>1.}}

{-29.0985, {q—4.22474}}

Remove[f, x, p, q]

3agauya 19

Plot[Sin[x] -Cos[4-x], {x, -10, 10}]

Sin[x]-Cos[x]=0 uma 6e36po MHOro peLleHns], a Hak-MarnkoTo NOMOXMUTENHO Ce Hamupa B

uHTepeana [0,5]
NSolve[Sin[x] -Cos[4-x] ==0&&x 20&&x <5, Xx]

{{x>2.7854}}

Remove [x]

3agauya 20

Plot[11l * Sin[3 *x] - 9 * Log[x], {x, -10, 10}]

30

20

-10 -5 i 5 10

-20 L

=30 L

OT rpacukata ce Buxaa, Ye ypaBHeHUeTo nma 3 kopeHa, 6rmso go Todkmte 1,2.5un 3
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FindRoot[11l * Sin[3 * x] == 9 * Log[x], {x, 1}]
FindRoot[1ll * Sin[3 * x] == 9 * Log[x], {x, 2.5}]
FindRoot[11l * Sin[3 % x] == 9 * Log[x], {x, 3}]

(x> 1.03723}
(x> 2.3529)

{x—>2.8065}

Remove [x]

3anaua 21
z =D[Sin[x] +3%a*Sin[2x] -1/3Sin[3x] -6ax*x, x]
-6a+Cos[x] +6aCos[2x] -Cos[3x]

TrigFactor[z]

16 Cos[z]z (-3 a+Cos[x]) Sin[z]z

Reduce[-3a+Cos[x] 20, x, Reals]

1
a<-=|
3

1

1 1
(C[l] € Integers && - — <a< — && -ArcCos[3a] +2nC[l] =x <ArcCos[3a]+2nC[1l]] ||
3 3
(C[l] € Integers &&a = — &&x=2mnCJ[1]

3

Remove [z, x, a]
3agauya 22
Pasrnexgame dyHkuMATa B MHTEpPBana X>=1 1 nHTerpnpame
fl = Integrate[x -1, x]
X2
L —
2
Pasrnexgame dyHKumsaTa B MHTEpPBana (-oo;1] U nHTErpUpame

f2 = Integrate[l - x, x]

ToraBa npyumuTUBHaTa C*)YHKLI,MQ nmva Bmnpga:

F = Piecewise[{{fl, x 21}, {f2, x<1}}]

2

x4+ = ox>1
2
2
X

X - — x <1
2

0 True

Remove [x, f1, F]

3agaua 23
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Integrate[l/ (1 +Sin[x] +Cos[x]), {x, 0, Pi/ 2}]
Log[2]
Remove [x]

3agaua 24

ContourPlot[Abs[x] "3 +Abs[y] *3 =8, {x, -3, 3}, {v, -3, 3}]
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B
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JInueTo Ha yanarta obnacTt e 4 NbTU NMUETO Ha obnacTTa nog Tasun Kpuea:

ContourPlot[x*3+y~3 =8, {x, 0, 2.5}, {y, 0, 2.5}]
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S = 4 x Integrate[Integrate[x*3+y”*3, {x, 0, 2}], {y, 0, 2}]
64

Remove[x, y, S, sl1]
3agaua 25

n 1 1013545
Solve[ == &n =20, n, Integers]
o kx (k+1) (k+2) 4054182

{{n—>2012}}
Remove[n, k]
3anaua 26

n
Solve[Limit[ZCos[k*x] , X/ 3] =1/2&&n > 2000 &&n < 2012, n]
k=1

{{n->2005}, {n—>2005}, {n—>2011}, {n—>2011}}
Remove[n, k, x]
3anaua 27

Reduce[Integrate[(a*t+b*t*2) Cos[m*xt], {t, 0, Pi}] ==1/ (m*2) &&
m> 0&&m € Integers, {a, b}, Reals]

m+am-amCos[mn] -am?xSin[m ]
me Integers &&m=>1&&Db ==

2

2mmCos[mn] -2 Sin[m ] +m? 7% Sin[m 7]

m+am-amCos [m]-am?wSin[mr]
2mnCos[mn]-2 Sin[mr]+m? 7% Sin[m

CnepoBatenHo, 3a b == T PABEHCTBOTO € M3MBLIHEHO 33 BCAKO M

LISNO NOMOXUTENHO.

Remove[a, b, m, t]

3agaua 28

y[x ] :=Cos[x] /2+ (e*x+e”(-x)) /4

Integrate[(x-t) y[t], {t, 0, x}]

1

— (-Cos[x] +Cosh[x])

2
1

Reduce[Cos[x] /2+ (e*x+e” (-x)) /4 = Cos[x] + — (-Cos[x] +Cosh[x]), x]
2

True

Cne,u,oaaTenHo paBEHCTBOTO € N3NbMHEHO 3a BCAKO X -> y(X) € pelleHne Ha ypaBHEeHUETO.
Remove [x, v, t]
3agaua 29

DSolve[{y''[x] -5y '[x] +6y[x] == Sin[2x] +Cos[x], y'[0] =0, y[O0] =0}, y[x], x]
1

{{y[x] 5> —— (-169€®* + 118 % + 26 Cos [x] +
260

25Cos[2 x] - 26 Sin[x] - 120 Cos[x] Sin[x] + 65 Sin[2 x])}}



GRUPA_B.nb | 11

3agaua 30

Reduce[Mod[a”2, 10000] == 2016 &&a > 1000 &&a < 9999 &&a € Integers, a]

Remove [a]



