Jleknus 1
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IlepemeHHbIEC

CrasisipHble

Infe]:=

[IepemeHHBIE pEKOMEH/IYETCsI Ha3bIBATh CTPOYHBIMU OYKBaMH, T.K. C IPOIUCHBIX OYKB HAUMHAIOTCS Ha3BaHUS
BCTPOEHHBIX DYHKITUU

wer- a=1

out[-]= 1

ITo ymosruanuio MaTemMaTruka oka3biBaeT (110 BO3MOKHOCTU) TOUHBIN Pe3yIbTaT BhIPAKEHUU

v {17183, 42}

1

o [ V)

153
J17151 BbIBO/Ia TPUOJIMKEHHOTO 3HAYEHU UCIIOJb3yeTcs QyHKIusa N

.- N[1/153, 4]
N[1/153, 7]

ouir1- ©.006536

ouirr- ©0.006535948

Ecu B BRIpa)K€HUHU BCTPEYAETCs BEIECTBEHHOE UK CJIO0 (C TOUKOM), TO U pe3yIbTat OyzieT NPuOIKeHHbBIHN

wer- {1/153. , 1/153 }

i {9.09653595, ;13 }
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IlepemeHHbIEC

IlogaBiieHue BbIBOA pe3yJjibTaTta
wer- a=1;3

- {m, e, I, ©, Degree, °}

out- {7, €, 1, w, °, °}

- {%, %%, %%%}

o {{m e, i, ®, °, °), 1, {9.90653595, 1—;}}

Palettes -> Basic Math Assistant

Ouncrka paboueit obractu

ni- ClearAll[a]
ClearAll["Global "]
a=.



4 | Lecture-1_2023.nb

BBO unrices ¢ IpyruM OCHOBAaHUEM

B nBOMUHOM cucreMe

we- 27101

out[] 5

B mectHaznaTepuuHOU cucteMe
- 16™FF

out[-]= 255

®ynk1iusa BaseForm mmpeobpa3oBbIBaeT YHUCI0 U3 OJHOU CHCTEMBI B IPYTYIO

5 B JIECATUYHOU cucTeMe mpeobpasyeTcs B IBOMYHYIO
n- BaseForm[5, 2]

out[-]//BaseForm

101,

222, 3allMCaHHOE B ZLBOI/I‘IHOIl/)I cucreMe Hpeo6pa3yeTCH B J€ECATUYHYIO CUCTEMY
n - BaseForm[27711011110, 10]

Out[-]//BaseForm=

222

IntegerDigits

- IntegerDigits[531]
out[-]= {5, 3, 1}

.- N[1/153, 20]
2. ©.0065359477124183006536
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RealDigits[1/153]

{{{6,5,3,5,9,4,7,7,1,2,4,1,8,3,0,0}}, -2}
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OTJ102Kk€HHOE IPUCBOEHNE

mr1- @ =Cy

a:=c;

BrIparkeHue, 3alllCAaHHOE CIIPaBa OT 3HAaKa OTJI0KEHHOTO IIPHUCBOEHHUS BHIUMC/ISIETCS TOJIBKO TOI/Ia, KOT/Ia 5TO
He0OXO0IMO

mir- @=C

outf-]= C

inf-] =3;

out[-]= 3

ne- at=2c+10
c=1;
a

out[-]= 12

inf-] = 2;

ovrr- 14

Eme ogun npumep:

- @ = Random[]

mil- A

o)~ ©.880576

Ob6pallieHre K @ TPUBOJUT K BHIUMCIEHUIO HOBOTO CJIy4alHOT'O YK CJIa

mil- A

ourl- 0.0424248
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JIByMepHasd 3a1uch
b:=2

c[Ctrl][-]3:=6

C3:=6

as

. ©.872073;

a/6
ouir - 0.120457

a[ctrl][/]6

a
6
0.154271

[Ctrl][2]a

Va

- 0.438446
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NHTEepBasIbI

mass = Interval[{0.9, 1.1}];
work = Interval[{9, 10}];

2 work

velocity =
mass

. Interval[{4.0452, 4.71405}]

velocity[1]

{4.0452, 4.71405}

9
2% —

1.1
4.0452



Crnucku
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Oo0HomepHble
~a={1e, 20, 30, 40, 50}

- {10, 20, 30, 40, 50)

Infe]:= a[[2]]
out[-]= 20

- al{3, 4}1
Out[-]= {39, 40}

Part[a, {3, 4}]
e {30, 40)

Infe]:= a[[2 55 4]]
0 {20, 30, 40)
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Caoucku

a = {10, 20, 30, 40, 50}
(10, 20, 30, 40, 50)

First[a]

10

. Last[a]

50

- Rest[a]
{20, 30, 40, 50}

Most[a]

(10, 20, 30, 40}

Drop[a, 2]
(30, 40, 50}

Select[a, 10 < # < 30 &]
{10, 20, 30}

- f[x_] =10 < x < 30;
Select[a, f]
{10, 20, 30}



Lecture-1_2023.nb | 11

MHoOromMepHbIe CIIUCKU

a={{10, 20, 30}, {40, 50, 60}, {80, 60, 30}, {41, 56, 67}}

({10, 20, 30}, {40, 50, 60}, {80, 60, 30}, {41, 56, 67})}

MatrixForm[a]

10 20 30
40 50 60
80 60 30
41 56 67

af2, 3]
- 60

MatrixForm[a[{2, 3}, {1, 3}1]

u”(ﬁé‘se)
80 30

- MatrixForm[a[{2, 3}, 1;; 311

MatrixFo

(46”5@ 69)
80 60 30
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I'eHepanua CricKoB

Range

Inf]:= Range[5]
outl-]= {1; 2, 3: 4: 5}

w1~ Range[3, 5]
out[-]= {3, 4, 5}

- Subdivide [0, 1, 5]
1 2 3 4
1)

outle] {17171 > >
5 5 5 5
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['eHeparysa COMCKOB

Table

Table[i?, {i, 2, 10}]
- {4, 9, 16, 25, 36, 49, 64, 81, 100}

Table[i?, {i, 2, 10, 2}]

- {4, 16, 36, 64, 100}

Table[{i, i’}, (i, 2, 10, 2}]
owrr- {{2, 4}, {4, 16}, {6, 36}, {8, 64}, {16, 160} }

Table[10i +j, {i, 1, 3}, {J, 2, 8, 2}]
({12, 14, 16, 18}, {22, 24, 26, 28}, {32, 34, 36, 38}}
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['eHeparysa COMCKOB

IdentityMatrix[3]
{{1, 0,0}, {6, 1, 0}, {0,0,1}}

- Table[I'F[i == j: 1, @], {i: 1, 3}, {J) 1, 3}1]
{{1, 0,0}, {0,1, 0}, {0,0,1}}

- ConstantArray[3, 5]

- {3,3,3,3,3)

., Table[3, {5}]
- {3, 3,3, 3,3}
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IIpeobpa3oBaHue CIIMCKOB

a = Table[i?, {i, 2, 10, 2}]

. {4, 16, 36, 64, 100}

Rever‘se[a]
{100, 64, 36, 16, 4}
- Join[{1, 2}, {3, 4}]
(1, 2, 3, 4}
.+~ {Min[a], Max[a]}

. (4, 100}

- {a+a, axa, a/a}

- ({8, 32, 72, 128, 200}, {16, 256, 1296, 4096, 10000}, {1, 1, 1, 1, 1}}

a={3, 4};
b= {1, 2};
ab

(3, 16}
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JlobaBieHMe U yAajeHue 3JIEMEHTOB

a = Table[i?, {i, 2, 10, 2}]

. {4, 16, 36, 64, 100}

{Append[{1, 2, 3}, 30], Prepend[{1, 2, 3}, 30]}
{{1, 2, 3, 30}, {30, 1, 2, 3}}

- {Insert[{1, 2, 3, 4}, 17, 2], Insert[{1, 2, 3, 4}, 17, -2]}
({1, 17, 2, 3, 4}, {1, 2, 3, 17, 4}}

.- RotateLeft[a]

~ {16, 36, 64, 100, 4}

- RotateRight[a]
- {1ee, 4, 16, 36, 64}
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CopTupoBKa

a = RandomInteger[{-10, 10}, 4]
Sort[a]

fla_, b_] :=a>b;

Sort[a, f]

Sort[a, #1 > #2 &]

- {10, 3, -6, 5}
{-6, 3, 5, 10}
- {10, 5, 3, -6}
{10, 5, 3, -6}
- data= {{x, 2}, {y, 1}, {z, 5}};
Sort[data, #1[2] < #2[2] &]
{{y, 1}, {x, 2}, {z, 5}}
- a
Ordering[a]
- {10, 3, -6, 5}

{3, 2,4, 1}
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Matpurisl

V3MmeHeHUe/3aMeHa CTPOK U CTOJIOIIOB

a=Tab1e[0, {5}: {5}];
a // MatrixForm

SECECECRCE
coOo OO
coOOO®
CcoOoO®
cooO®

afAll, 2] =1;
af ;5,21 =1;
a // MatrixForm

CO OO ®:
T,
OO0 OO
SRR RS
SRR RS

.- af[All, 2] = Range[5];
a // MatrixForm

OO OO ®:
U'I-PUJNI—‘;
cCoOo O ®
coO O ®
cCoOO O ®



Matpurisl

bioku maTpuiy
a-= Table[@, {5}: {5]’];
afl1;5;2,3;;4] = (

a // MatrixForm

AppendTo[a, {7, 8, 9, 10, 11}]
a // MatrixForm

{{e, 0,1, 2,0}, {0, 0,3, 4,0}, {0,0,0,0,0}, {0,0,0,0,0}, {0,0,0, 0,0}, {7,8,9, 10, 11}}

- Do[AppendTo[a[i], 9], {i, 1, 6}]
a // MatrixForm

OO OO ®:
[CHCHRCERCCR

NoO OO O
0O OO0® O

NoO OO0 ®:
0O OO0® O

O 0O 0 WwWEk

VOO0 WwWER

OO OO0 WK

0O 00 PN
0O 0000

00 AN
[OOSR W)

10 11

0o h~N
000

()

1o 11

O OV OV OV VvV v
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Partition & Tuples & Subsets

Partition

.- Partition[{a, b, c, d, e, f}, 2]
- {{{{e, 0,1, 2,0,9}, {0,0, 3,4,0,9}, {0,0,0,0,0,9}, {0,0,0,0,0,9}, {0,0,0,0,0,9}, {7,8,9, 10, 11, 9}}, {1, 2}}, {2, d},
{e, f}}
Partition[{a, b, c, d, e, ¥}, 2, 1]
{{{{9, 0,1, 2,0, 9}, {0,0,3,4,0,9}, {0,0,0,0,0,9}, {0,0,0,0,0,9}, {0,0,0,0,0,9}, {7,8,9, 10, 11, 9}}, {1, 2}},
({1, 2}, 2}, {2, d}, {d, e}, {e, f}}

Tuples
.- Tuples[{1, 2, 3}, 2]
({1, 1}, {1, 2}, {1, 3}, {2, 1}, {2, 2}, {2, 3}, {3, 1}, {3, 2}, {3, 3}}
Subsets
Subsets[{1, 2, 3}, 2]
({1, {13, {2}, {3}, {1, 2}, {1, 3}, {2, 3}}
- Subsets[{1, 2, 3}, {2}]
{{1, 2}, {1, 3}, {2, 3}}

- SUbsetS[{{xl) Y1}, {XZJ yz}, {X3J Y3}, {X4: y4]’) {X5, YS}}) {3}]

I= {{{Xl: yl}.v {XZ: YZ}; {X3J Y3}}; {{Xl) Y1}, {XZJ YZ}: {X4) Y4}}; {{Xl: Y1}: {XZJ YZ}; {XS: yS}}: {{Xl,v Y1}: {X3) Y3}, {X4J Y4}},
{{Xl) Y1}, {X3, Y3}, {XS) yS}}) {{Xl: Y1}, {X4) Y4}: {X5, yS}}: {{Xz, Yz}; {XS) Y3}, {X4: y4}}1 {{XZ) yZ}J {X3: Y3}, {XSJ yS}})

{{Xz, Y2}, {X4, y4}) {XS) yS}}) {{X3: Y3}, {X4) Y4}; {XS) yS}}}
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Pattern

a={1, 2, 3.0,4,5.0,6, 7, {1, 3}};
Count[a, _List]

-1

Count[a, _Integer]
- 5

Count[a, a_/;a>5 || a<2]
Cases[a, a_/;a>5 || a<2]

3

{1, 6, 7}

a = {llfdll, 1, 2’ 3, II4II}
Position[a, _String]
Cases[a, _String]

{fd, 1, 2, 3, 4}

{{1}, {53}

{fd, 4}
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Cases

Cases

count[{y?, 1, 2, 3, x*, x, X, X*}, a_®- /5 b = -1]
Position[{y?, 1, 2, 3, x*, x, X%, x*}, a_"- /; b = 2]
Cases[{y3, 1, 2, 3, x%, x, x%, x3}, a®/;b= ]

1
(7))
)

- Table[Random[Real, {0, 100}, 3], {10}]
Count[%, a_ /; a < 30]

{38.8, 40.4, 46.4, 16.4, 22.6, 80.3, 94.7, 87.5, 32.3, 26.6}

3

Select

a= {11 2: 3: 4: 5}.;
Select[a, # > 3 &]

{4, 5}



BekTopHas anrebpa
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- A= {13 2: 3};
b= {3, 4, 5};

- a.b
out[-]= 26

w- Cross[a, b]
out[-]= {*2, 4, *2}
w1~ Norm[a]

i 14

- Projection[a, b]
39 52 13

out[-]= {71 ) 7}

25 25 5

a.b b

Norm[b] Norm[b]
39 52 13
out[-] {7} — 7}
25 25 5

OyHKIIMU

Obws8aenue pyurkuuil

BerpoenHbie pyHKIIME MaTeMaTUKH HAUUMHAIOTCS ¢ OOJIBIION OYKBBI

.1 {Sin[2], N[Sin[2]], Sin[2.0]}
our- {Sin[2], ©.909297, ©.909297}
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- hyp = Function[{x, v}, VX +y? ]
oot - Function[{x,y},«dx2+y2}

1 hyp[1, 3]

out[-]= '\/E

- Clear[hyp]

hyp[x_: y_] = m

X__ -- HEKOoe 3Ha4YeHHne, KOTOpOoe MbI Oy/ieM Ha3bIBaTh IIPH ONpeesieHuH PYHKITUN “X

v hypIx_, y_1 1= X2 +y?



In

AHOHUMHAaA QyHKIUA
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Yepe3 aHOHUMHYIO (DYHKIIUIO

wer- hyp = A#1% + 12?2 &;

hyp[1, 2]

outl-] \/E
[Ipumep (mouemy 5TO MOKET OBITh Y0OHO)
Lo A2 77 N[E, 10] &

our- 1.414213562

Sort, Select

Infe]:=
[+]:=

%) hyp = lambda x, y: math.sqrt(x**2+y**2)
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[loctrdukcHas, npedukcHad U THPUKCHAA 3aUCh

[TocTdukcHas 3amuch
- 12 // Sin

outl-]= Sin[lZ}

v N2 77 N#, 10] &

our- 1.414213562

H}uKcHad 3an1ch

- 2~Plus~1

out[-]= 3

[IpedukcHasA 3anuch

wer- Sined

out[-]= Sin[d]
OyHKIIMOHAIbHAA 3aIIMCh

Lo Sin[1.2]
s ©.932039



OyHKIINU ¢ UHIEKCAMU
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(D}Q{KIIIIPI(ZII}LHEH{CBIAII

- ClearAll[f]
ClearAll[f]

v FIA X, y_1 =x+y;
fl21[x_, y_1=x-y;
- {fl1111, 2], f[2]111, 2]}
oo {3, -1}
v F1IX, Y1 = X4y
falx_, y_1=x-y;
fRandomInteger[{l,Z}] [1: 2]

out[-]= 3
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3HaUeHU 110 YMOJIYaHUIO

wer- FIX_, y_:10] :=10x+Yy;
f[10]
f[1e, 20]

owrr- True

ouri- False



Kycounsle pyHKIIUU
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- f[x_] :=If[x>0, 1, -1]

r- 8Ix_1:=1/5x>0
g[x_]:=-1/;x<0
Plot[g[x], {X, -1, 1}]

1.0

—os51
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3aMeHBbI

3aMmeHa

- d+3+ Ah+1

out[-]= 3+d+ '\/1+h

wir- d+3+4h+1 /. {d>3, h>5}
out[-]= 6+\/€

ITokxaszaTp B HpI/I6JII/I)KeHHOM BHUAE:

v N[d+3+ AVh+1 /. {d>3, h-5}]
o~ 8.44949

wer- {al, bl, c1, d1} /. al - 10

ovrr- {10, bl, cl, dl}

.- {al, bl, c1, d1} /. {al > 10, c1 - 20}

ourr- {10, bl, 20, d1}



Lecture-1_2023.nb | 31

OTyi0;KkeHHad 3aMeHa

{al, a1, al} /. al -» RandomReal][]
{al, a1, al} /. al:» RandomReal[]

{0.54926, ©.54926, 0.54926}

{0.797451, 0.624844, 0.193939}
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OYHKIIUU U CIIUCKUA

q=1{1, 2, 3, 4, 5}
Sin[q]

{1, 2, 3, 4, 5}
- {Sin[1], Sin[2], Sin[3], Sin[4], Sin[5]}

fx_] 1= %%+ 3 %Sin[x]
flal
{1+3Sin[1], 4+3Sin[2], 9+3Sin[3], 16+ 3Sin[4], 25+ 3Sin[5]}

= 'F:.
f[x_] :=Total[x]
flq]
s 15

Map[f, {1, 2, 3}]
- {1, 2, 3}

f/e{1, 2, 3}
{1, 2, 3}
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Apply

Apply[f, {1, 2, 3}]
fee {1, 2, 3}

fl1, 2, 3]

- f[1, 2, 3]

Apply a5 mepBoro ypoBHSA

- Apply[f, {{1, 2}, {2, 3}, {3, 4}}, {1}]
feee {{1, 2}, {2, 3}, {3, 4}}

oo {12, 23, 34}

- {12, 23, 34}

- Apply[ss[#2, #1] &, {{1, 2}, {2, 3}, {3, 4}}, {1}]
ss[#2, #1] &eee {{1, 2}, {2, 3}, {3, 4}}

ovrl- {Sss[2, 1], ss[3, 2], ss[4, 3]}

- {ss[2, 1], ss[3, 2], ss[4, 3]}

- Total[{{1, 2}, {3, 4}, {5, 6, 7}}]

+++ Total: Lists of unequal length in {{1, 2}, {3, 4}, {5, 6, 7}} cannot be added.
Total[{{1, 2}, {3, 4}, {5, 6, 7}}]

TOtal[{{l: 2}: {3: 4}: {5: 6}}]
- {9, 12}

- m12+m2+108eee { {1, 2}, {3, 4}, {5, 6}}
- {21, 49, 85}
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Map

Map [Apply [Plus, #] &, {{1, 2}, {3, 4}, {5, 6, 7}}]
{3, 7,18}

Apply[Plus, #] & /@ {{1, 2}, {3, 4}, {5, 6, 7}}
(3,7, 18}
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MapThread

MapThread[fun, {{pl1, p2, p3}, {1, 2, 3}}]
{fun[p1, 1], fun[p2, 2], fun[p3, 3]}

MapThread[fun, {{pl, p2, p3}, {1, 2, 3}, {10, 20, 30}}]
{fun[pl, 1, 10], fun[p2, 2, 20], fun[p3, 3, 30]}
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o

LleHTp Macc cuCcTeMbI TOUEK

utl-]

r={{1, 2}, {3, 2}, {4, 6}, {1, 6}};
m= {1, 3, 2, 1};

Total [MapThread [#1 »#2 &, {r, m}]] / Total[m]
19 26

57

Total[r]

- {9, 16}

- Total[r, 2]

25

- Total[r, {2}]

(3,5, 10, 7}

BapuasT 2

ou

- Transpose[{r, m}]

{{{1, 2}, 1}, {{3, 2}, 3}, {{4, 6}, 2}, {{1, 6}, 1}}

(- Total[Map [#[1] * #[2] &, Transpose[{r, m}]]] / Total[m]

tl-]

19 26
55
77

BapuasT 3

- Total[rxm] / Total[m]

19 26

55!

Kop B niponiegypHOM cTujie



rc=0;
For[i=1, i <Length[r], i++,
rc =rc+ (r[i]] *m[i]) / Total[m]
1
rc
19 26
55
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Paccrognue Mexay mapamMu TOUEK

I[aHI)I KOOpAWHATHI TOUYEK Ha IIJIOCKOCTH. HeO6XOZ[I/IMO OIIPpEAECIIUTD I1aPY TOYEK, PaCCTOAHUEM MEKAY KOTOPbIMU
MaKCHMaAJIbHO.

wer- r={{1, 2}, {3, 2}, {4, 6}, {1, 6}};

pairs = Subsets|[r, {2}]
o {{{15 2}, {3, 2}}, {{1, 2}, {4, 6}}, {{1, 2}, {1, 6}}, {{3, 2}, {4, 6}}, {{3, 2}, {1,6}}, {{4, 6}, {1, 6}}}
- pairs[1]
owrr- {{1, 2}, {3, 2}}
n- Apply[Subtract, pairs[1]]

out[-]= {*2, @}

- Apply[Subtract, pairs[1]] "2

s {4, @)

ne- Sqrt[Total [Apply [Subtract, pairs[1]]”2]]
out[] 2
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Paccrognue Mexay mapamMu TOUEK

d = Map[Sqrt[Total [Apply[Subtract, #]~2]] &, pairs] //N
Oordering[d]

(2., 5., 4., 4.12311, 4.47214, 3.}

{1, 6, 3,4,5, 2}

d = Map[Sqrt[Total [Apply[Subtract, #]~2]] &, pairs]
ordering[d]

- {2, 5,4, 417, 245, 3}
{1, 6, 3, 2, 5, 4}
- Max[d]
5
- pairs[Ordering[d] [-111

{{3, 2}, {4, 6}}
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ne- TreeForm[d]

Out[-]//TreeForm=




