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

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

Pemenus Ha 3agaunTe 3a rpyna A

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. i

Remove [x]

3apauva 3

Factor[x"4 +8x"*3+8x-1]

(1+x2) (—1+8x+x2)

Solve[-1+8x+x2 =0, x]

{ro-4-V17 ] {xo -4 17}

CJ'Ie,D,OBaTeJ'IHO NOJINHOM®DBT, Pa3fioXeH Haa R, MnMma Bmga:

f(x) = (1+x2)(x+4+/17 )(x+4-/17)

Remove [x]

3anaua 4

PolynomiallL.CM[2 x*4 -5x"3+x%2-10x-6, x"4-7x"2-18]

(1 +2x) <—18—7x2+x4>

Collect[Expand[(l +2x) (—18 -7 x? +x4)] , x]
~18-36x-7x°-14x>+x'+2%°

Remove [x]

3agaya 5



Reduce[(x+2)*8- (x-2)"8 =0, x, Complexes]

x=0||x=-21]|x=21i||x=-21V3-2/2 ||
x=2iV3-2v2 ||lx=-2iV3+2v2 ||x=2iV3+2v2
Remove [x]

3agaya 6

Factor[—x+x9, Extension - {0, 1, 2}]

(-1+x) x (1+x) <1+x2) <1+x4>

Remove [x]
3agaua 7

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

Solve[c == b, x]

{{1, 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, O, 1}}

{{x—>-1006}}

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

a={{1, 2, 3}, {2, 3,1}, {3,1, 2}}
b={{2, 3, 4}, {3, 4, 2}, {4, 2, 3}}
c={{3, 4,5}, {4, 5, 3}, {5, 3, 4}}
x = Inverse[a] .c.Inverse[b]
MatrixForm[x]

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

7 2 11

2 11 7 11 7 2

{{ 27'27'27}'{27'27' 27}'{27' 27'27}}
7 2 11
T 27 27 27
2 11 7
27 27 27
11 7 2
27 27 27

Remove[x, a, b, c]

3agaya 9



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

— +
2 2 2 2

] +\/7_[£_i\/7_] +14i{£+j\/7_] +6\/7_[1 jl\/7_] ]/
2 2

1 1 147 )"
al02=-—— |_214 |~ - +
7)

2

1 iv7 )" 1 ivV7)" 1 iv7 )"
7 [—— ] +14J'1[—+ +6V7 [—+ J]/.n—>102
2 2 2

. 102 . 102 . 102 . 102
1 17 1 17 1 1iv7 1 17
-211 |—- +V7T | == +141i | —+ +6V7T | —+

2 2 2 2 2 2 2 2
1 1 i+/7
al01 = - —214 |~ - +
14 (—.11+ 7) 2 2

1 iv7 )" 1 iv7)" 1 iv7 )"
V7 [—— ] +14J'1.(—+ +6V7 [—+ J]/.n->101
2 2 2 2

ot 1 iT

1 17
+14 1 | —+

2 2 2 2

o

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 + x4 =1, x1 + A%x2 + x3 + x4 =1,
x1 + X2 + A*x3 + x4 =1, x1 + x2 + x3 + A%xxd =1}, {x1, x2, x3, x4}]

1 1 1 1
{{xl%— , X2 > , X3 > , x4 > }}
-3-A 3+ A 3+ A 3+

Remove [x1, x2, x3, x4, 1]

3amaua 11

Hamupame KoopavHaTuTe Ha BpbX A:



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

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

Hamupame koopauHaTtuTe Ha BpbX B:

Reduce[x+11y-23 =0 &&11x+10y-142 =0, {x, y}]

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

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

CumeonsT C e 3awmTeH; nsanonssame 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 =9},

55 80

{{xe B’ y - E}’ {x->17, yeZ}}

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

3agauya 13

{x, v}l



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

Solve[a*1l6-(a+2) *4+3 =7, a]
{{a—>1}}

Plot[x*4-3%x"2+3, {x, -2, 2}]

7

(%3
L e B B e N B

I . .
-2 -1

T
—_
N

Remove[a, x]

3agauya 15
Limit[ (1 +Cot[x]) * (Tan[x]), x-» /2]

e

Remove [x]

3anaua 16

f[x_] :=Log[Sin[2 » x] +Cos[3 »x]]
f£r'1'[mx/ 6]
28

3



Remove [f, x]
3agauya 17

f[x ] :=Det]|

{{1, x, x, x, x}, {x, 2, x, x, x}, {x,%,3, x, x}, {x,%x,x,4,x}, {x,x%x,%x,x%x,5}}]
FindMaximum[{f[p], 1 <p <5}, p]
FindMinimum[{f[q], 1 <g <5}, q]

{24., {p->1.}}

{-29.0985, {g—>4.22474}}

Remove[f, x, p, 4]

3agaua 18

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

Sin[x]-Cos[x]=0 nma 6e36poi MHOro peLleHNs], a Han-MankoTo NOMOXUTENHO Ce Hamupa B
nHTepsana [0,5]

NSolve[Sin[x] -Cos[4-x] ==0&&x 20&&x <5, x]
{{x—>2.7854}}

Remove [x]

3agaya 19

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

30 -

20

-10 -5 i 5 10

=20 ;

=30 ;

OT rpacukara ce Bmxaa, Ye ypaBHEHNETO nma 3 kopeHa, 6rm3o o Todkmte 1,2.5mn 3



FindRoot[1l1l * Sin[3 * x] == 9 * Log[x], {x,
FindRoot[1ll * Sin[3 * x] == 9 * Log[x], {x, 2.5}]
FindRoot[1l1l * Sin[3 * x] == 9 *x Log[x], {x,

(x> 1.03723}
(x> 2.3529)

{x—>2.8065}

Remove [x]

3agaua 20

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

TrigFactor[z]

X

16 Cos[g]z (-3 a+Cos[x]) Sin[2

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

1
a<-=|
3

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

C[1l] € Integers &&a == — &&x =2nC[1]
3

Remove [z, x, a]

3agaua 21

Pasrnexagame yHKUMATa B UHTEpBana x>=1 1 nHTerpmpamve

fl = Integrate[x -1, x]

%2
X 4+ —

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]

3agauya 22

1}]

3}]



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

3agaua 23

Cos[x] + Sin[x]

£1t_] :=Det[Table[Ji4 dx, {1, 3}, {3, 3}]]

i+
Series[f[s], {s, 0, 10}]
1 s s? s3 13 s* 41 s°® 121 s
- + - - + + - -
43200 14400 28800 17280 345600 1728000 10368000
73 s’ 1093 s° 3281 s”? 9841 s'0
+ + - +0[s]*
14515200 580608000 5225472000 52254720000
Normal [%]
1 s s s3 13 s 41 s®
- + - - + + -
43200 14400 28800 17280 345600 1728000
121 s 73 s’ 1093 s 3281 s? 9841 st0
+ + -

10368000 B 14515200 580608000 5225472000 52254720000
Remove[x, s, t, i, j, f]
3anaua 24

ContourPlot[Abs[x] "3 +Abs[y] *3 =8, {x, -3, 3}, {y, -3, 3}]

37\ T T T T T \7

—
T T
1

(=1
T
1

-2

JNnueTo Ha uanaTa obnacT e 4 NbTU NULIETO Ha oBnacTTa Noj, Tas3u Kpuea:



ContourPlot[x*3+y~3 =8, {x, 0, 2.5}, {y, 0, 2.5}]

DS L

20+ =

0.5+ =

000, o T

0.0 0.5 1.0 15 20 25

S = 4 * Integrate[Integrate[x*3+y"*3, {x, 0, 2}]1, {y, 0, 2}]

Remove[x, vy, S, sl]

3agauya 25

n 1 1013545
Solve[ == &n=0, n, Integers]
k=1k*(k+1) (k +2) 4054182

{{n->2012}}

Remove[n, k]

3agauya 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]

3agauya 27

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

m+am-amCos[mn] -am? 7 Sin[m ]

m e Integers &é&m=1&&b ==
2mmCos[m] -2 Sin[mn] +m? 72 Sin[m 7]

_ _ 2 i
CriepoBaTernHo, 3a b - —fwan-amcosimal-am x5inimr] - PABEHCTBOTO € M3MbIHEHO 38 BCAKO M

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

LAN0 NONOXNTESTHO.

Remove[a, b, m, t]



10 |

3agaua 28
v[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+er (-x)) /4 = Cos[x] + ~ (~Cos[x] + Cosh[x]) , x]
True

CrnepoBaTenHo paBeHCTBOTO € U3MbIHEHO 3a BCAKO X -> Y(X) € peLleHne Ha ypaBHEHUETO.
3agaya 29

Tbpcum nocnegHuTe Tpu umdpmn Ha YucnoTo 74(722011), KOeTO e NpekaneHo ronamo, 3a Aa 6bae
N34ncneHo anpekTHo. Tepcum nepunoga Ha 7"k no moayn 1000.

Table[Mod[7*k, 1000], {k, 50}]

{7, 49, 343, 401, 807, 649, 543, 801, 607, 249, 743, 201, 407, 849, 943, 601, 207,
449, 143, 1, 7, 49, 343, 401, 807, 649, 543, 801, 607, 249, 743, 201, 407, 849,
943, 601, 207, 449, 143, 1, 7, 49, 343, 401, 807, 649, 543, 801, 607, 249}

Bwxgame, ye nepuogbT p Ha 7°k no mogyn 1000 e 20, Toect mod(7*k, 1000) == mod(7*(k+20),
1000). Tepcum octaTbka Npu geneHneTo Ha 722011(CTeneHHNaT nokasaTen B OCHOBHMA U3pas) C
nepuoga p.

Mod[772011, 20]

3

CnegosatenHo mod(77(772011), 1000) == mod(7/3, 1000)

Mod[773, 1000]

343

MocnegHuTe Tpu undpu Ha 74(772011) ca 3,4 n 3.

Remove [k]

3anaua 30

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

a=1504 || a=23496||a=4004||a=5996||a=6504||a=28496|]a = 9004

Remove [a]



