SMBU, Computational mathematics and cybernetics Faculty

MASTER’S DEGREE ENTRANCE EXAM (SAMPLE)

1. Find the convergence area of the functional series

*i 1 1—z\"
—3n — 1 \1+2x '

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)
{
ali] = 2023;
return a[g(&a[10], 90)] == 2023;
¥
return f() == 1 - f();
¥

3. The space L; is a linear span of vectors §,(2,3,2) and g»(1,1,3), and the space Ly is a linear span of vectors fi(1,1,1) n

f2(2,1,4). Find the distance between point M (3,4, —1) and intersection of spaces L; and Ls.
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4. Find all solutions of differential equation
y—y =y +ay,
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 42| < 3,
flay= {4 o2
0, if|z+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) = /@;3 — (A2* + Bx + C))* dx.
]

8. Solve the PDE (find u(z,1))
Uy (1) = a*uge(x,t) + 2%, —o00 < < 400, 0 <t < +00;
uw(z,0) = /x, w(r,0) =sinx, —oo <z < +o00.

Answers:

1
1. x € (—o0; —2] U (0; +00) 3. V2. 4.y = v T 5. No.
:L'_

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

6
VT —at++Vr+at sinxsinat 2%t ot
2 + a + 6 + 60

8. u(z,t) =
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OAKVYJIBTET BHIYMC/IUTEIBHON MATEMATUKU 1 KUBEPHETUKU MI'Y-IIIIU

IMTPUMEPDI BCTYIIUTEJIbBHOI'O SBAJJAHNUA B MATUCTPATYPY

1. Haitgure obacTb cxouMocTu PyHKIIMOHAJIBHOTO PsIa

*i 1 1—z\"
3n—1\14+22/

n=1

2. Jana Cu-dynkius equation(). Eciin ona cogepkut ommmbky, obocHyiire 310 B Kauectse orera. Ecim BOSMOXKHO MPUBECTH KOJI
dbynxiuit f() u g(), upu koropwix dyukius equation() seerja Bosspaiaer suaderue TRUE, nanuimmre ko 9rux dyuxiuit. Mnaue
obocuyiite, ato xotrs ObI st ool u3 Gyukiwmit f() u g() 9o crenaTsh HeTB3S.
#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)
{
ali] = 2023;
return a[g(&a[10], 90)] == 2023;

}
return f() == 1 - f();
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3. Basucom nuneiinoro mpocrpancTa Ly siBisitoTest BeKTOPbI G1(2, 3,2) u go(1, 1,3), a 6asucom snuneitHOoro mpocrpanctsa Lo —
sekTopel f1(1,1,1) u fo(2,1,4). Haiijgure paccrosiaue or Touku M (3,4, —1) mo nepecedenus: npoctpatcts Ly u Lo.

4. Haityiure Bee petnenusi guddepeHipaibHOro ypaBHeH s
2
y—y =y +ay,
V/IOBJICTBOPSTIONTE HAYATHHOMY yCIOBHIO Y(2) = 3.

5. Ilycts B mpocToM HeopueHnTrpoBannoM rpade 65 sepiiun u 2021 pebpo. CKOIbKO B HEM MOXKeT ObITh KOMIIOHEHT CBSI3HOCTH !
Ob6ocnyiiTe Bain oTser!

6. ILiioTHOCTH BEpOATHOCTU CJlydaiiHOW BeJIMYuHbl X UMEET BUJ|

A, ecuu |rv+ 2| < 3,
fla) = =42

0, ecmm |z +2| > 3.
Haiiyinre 3nadenne koucrantsbl A, maremarndeckoe oxxuganne M| X]| u jqucnepcuto D[ X] ciayuaitnoit Besuautbr X.

7. Yucna A, B, C' TakOBbI, 9YTO BeJIMIHHA,
1

/(:1:3 — (A2 + Bx + C))*dw
“1

NpUHUMaeT MUHAMAJIBHOE BO3MOXKHOE 3HadeHune. Haiiyiure sro 3HaueHwe.

8. Haiimure pemenue 3anaun (yukiuo u(x,t))

U (2, t) = a*uge(x,t) + 2%, —00 < < 400, 0 <t < +00;

u(z,0) = vz, u(zr,0) =sinx, —oo <z < +00.
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OTBeTHhI:
1. z € (—oo; —2] U (0; +00).

3. V2.
r+1
4.y = .
Y r—1
5. 1.

6.A:%,M[X]:—2,D[X]:3.

7. 8/175. (A =(C=0,B= 3/5).
\/:U—at+\/a:+at+sinxsinat+x2t3 at?

_|_

8. u(x,t) = 5 - ; 0
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