OAKVJIBTET BBIYUCTIUTEIBHON MATEMATUKN I KUBEPHETUKIM MT'Y-TIITN1

IIPUMEPDBI BCTVYIIUTEJIbHOI'O SAIJAHUA B MATUICTPATYPY

1. Haiijiure 00acTh €XOMUMOCTH (DYHKIMOHAJILHOIO PSIJIa

T H R BT A S, -

f 1 ( 1—x )n
“~3n—1\1+2z '
2. ana Cu-dynknus equation(). Ecan ona copepkut omubky, 060CHyfiTe 9T0 B KauecTBe 0TBeTa. KCIH BO3MOXKHO IIPUBECTH KO/
dbynxmuit f() n g(), npu koTopsix dyHKImMs equation() Beerna BospamaeT 3Hadenne T RUE, mamummTe Ko 5Tux dyukiumi. Naade
obocHyiiTe, uTo x0Ts OB Jy1st oxHoit u3 dyukwit f() u g() 310 caenars Hemb3s.
Y5 RECTE S BREL equation() - AR EKEL equation(VH 1R, HULEAEE - MREEHFE equation() FEUR [E{E/E ATRUE
KIS f()  g() , RE A - WEARE, HRHE () M g() FEDE - FhEfequation() MEHHREEATRUE -
#include <stdio.h>
int f(void);
int g(const int *, int);
int equation(void)
{
int a[1024] = {0};
int i;
if (scanf("%d", &i) == 1 && 10 <= && i < 100)
{
a[i] = 2023;
return a[g(&al10], 90)] == 2023;

h
return f() == 1 - f();
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3. Basucom suneiinoro npocrpancrsa L) ABiIAIOTCA BEKTOPHI §1(2,3,2) u go(1, 1, 3), a 6a3ucom JuHEHHOro npocTpaHcTsa Lo —
BekTopsl f1(1,1,1) u f5(2,1,4). Haiigure paccrosinue or rouku M (3,4, —1) 1o nepecedenns npocrpancTs Ly u Lo.

LelE=S(E] Ly MEMERN g = (2,3,2) g = (1,1,3) &M= 0 L, WEMEN fi = (1,1,1) #l f = (2,1,4). BHkEA
M(3,4,—1) 2|6 L, 1 L, RLAIEE .,

4. Haiinure Bce pemlenus auddepeHuaib-Horo ypaBienns

R MBS y(2) = 3 A TRIFTHR

y—y =y +ay,
VJIOBJIETBOPSIIOIIE HAYATIBHOMY YCJIOBHIO ¥(2) = 3.

5. [lycrn B mpocToMm neopuentuposannoM rpade 65 Bepmun u 2021 pebpo. CKOIBKO B HEM MOKET OBITH KOMIIOHEHT CBA3HOCTH?
Ob6ocnyiite Bamr oTzer!

BUx— R TTIAEE 65 MIAF 2021 5538, &EAS A RS /D? BE HERHMAERE!
6. [L1oTHOCTE BEpOSITHOCTH CIy4aiiHON BeJIMYHUHBI X HMeeT BHJ

FEPLZE X PR E R T

A, ecm|z+2| <3,
flz) =
0, ecmm|z+2|>3.

Haiinure snavenne koncrantel A, Maremarudeckoe oxuganue M[X] u mucnepeuto D[X] ciyuaitnoii senuaunsl X.
KRERE A, FEVZE X FIEEEIHE M(X]) #1 T£ D[X].
7. Yucna A, B, C TaxoBsl, uro semmuanna SKIE T HFASMEER/ N A, B, C K5,
1
/(x?’ — (Az® + Bz + C))? dx
-1

IIPUHUMacT MUHUMAJIbHOE BO3MOXKHOC 3HAYUCHHE. HaﬁﬂHTe 3TO 3HaAYEeHHE.



8. Haiiyre perenne sagaqn (pyuxmuio u(z,t)) SRTFRAIE RE u(z,t) ) o
{ ug(z,t) = aPug(z,t) + 7%, —o00 <z < 400, 0 <t < +0o0;

u(z,0) = /z, u(z,0) =sinz, —oo <z < +o0.
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OTBeThbI
1. z € (—o0; —2] U (0; 400).
3. V2.

z+1
4. y= —
9. 1.

1
6.A:-6-, M|X|=-2, D[X]=3.
7.8/175. (A=C =0, B = 3/5).

Yz —at++z+at sinzsinat 2% ot

8 ulz, )= 5 S& p t—t R
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SMBU, Computational mathematics and cybernetics Faculty

MASTER’S DEGREE ENTRANCE EXAM (SAMPLE)

1. Find the convergence area of the functional series

= 1 1—z\"
Z_:Bn—l (1—|—2w> '
2. Given the C-function equation(). If it contain some mistakes, prove it, and answer «WRONG FUNCTION». If it’s possible to
create functions f() u g() such, that function equation() always returns TRUE, write the code of these functions. Otherwise, prove
that at least one of the functions f() or g() cannot be created.
#include <stdio.h>
int f(void);
int g(const int *, int);
int equation(void)
{
int a[1024] = {0};
int i;
if (scanf("%d", &i) ==1 && 10 <=i && i < 100)
{
afi] = 2023;
return a[g(&a[10], 90)] == 2023;
}
return f() == 1 - f();
}

3. The space L; is a linear span of vectors §1(2,3,2) and g»(1,1,3), and the space L is a linear span of vectors f1(1,1,1) u
f2(2,1,4). Find the distance between point M (3,4, —1) and intersection of spaces L; and L.
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4. Find all solutions of differential equation
y—y =y +zy,
that satisfy condition y(2) = 3.
5. Simple unoriented graph G has 65 vertices and 2021 edge. Could the graph G be disconnected? Prove your answer!

6. The probability density of random variable X given by the formula

A, if |z +2| <3,
fla) = . =42
0, if|lz+2|>3.

Find the value of A, expectation M [X] and standard deviation D[X] of random variable X,

7. Find the minimum value of function
1
f(A, B,C) = /(:r:3 — (Az® + Bz + C))*dx.
iz |

8. Solve the PDE (find u(z, 1))

un(z,t) = aPug,(z,t) + 2%, —oco<z <400, 0Kt< +o00;
u(z,0) = /z, u(z,0) =sinz, —oo <z < +00.

Answers: iq
1. z € (—o0; —2] U (0; +00) 3. V2. 4.y = i_ T 5. No.
1
6.A=-, M[X]=-2D[X]=3.  7.8/175. (A=C =0, B=3/5).
_Vz—at++zr+at sinzsinat % o
8. u(z,t) = 5 + . + =t %o
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[Ipuknaanas MmareMaTuka U HHGOpMaTHKa

Applied mathematics and informatics

=\ ERRELRK
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Maremarrka 1 IporpaMMHAPOBaHNE

Mathematics and programming

XA EE DL N R G Bea ot ZRUEAEL BSEcies. .
Fr TR AT RE . SRR . BUE AL R LA B

Ha  »sk3amene  npennaratorcs 3aaHUsl 10 JUCLMILUIMHAM:
MaremMaTH4eCKui aHanw3, JUHEHHas anreOpa, TUCKpETHas MaTeMaTHKa,
IIPOrpaMMHUPOBAHUE, OOBIKHOBEHHBIE AuddepeHInaIbHble yYpaBHEHMUS,
YPaBHEHUSI B YACTHBIX IPOU3BOJHBIX, TEOPUS BEPOSTHOCTEM, YUCICHHBIE

MCTOAbI, TCOpHA OITUMHU3AlNH.

The tasks are taken from the following topics: mathematical analysis,
linear algebra, discrete mathematics, programming, ordinary differential
equations, partial differential equations, probability theory, numerical

methods and optimization theory.
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Online form (written exam)

5. REARBMARBIE

k£ M, 0755-28323285.
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