Pemenus 3agau
pecnyOJIMKAHCKOM CTyIeHYeCKOil 0JIMMITMAIbI 10 MaTeMaTHKe
I'pynna A

1. Henpepuisnas ¢pynxyus f:[0,+ o) — [0, 1] yoosremsopsiem npu 6cex neompuyamenibHulx X u y
nepaserncmay f(x+y) <f(X)f(y). Jokasxcume, umo npu écex neompuyamenvhvix X cnpageoIuso

HepageHcmeo _f f (t)dt > x{/f (2x).
0

3amerum, uro ¢yukuus f yosiBaet. [Toaromy

X S+X X S+X

[j f(t)dtJ =ﬁf(t)f(s)dtdsz_x[dsj'f(t+s)dt =jdsj f (u)du zf(zx)jds j du =f (2x)x2.

0 s

2. Mootcno nu npedcmagums 4ucio \,@ kak npeoen nociedosamenvrhocmu (@nm),

YjleHbl KOMOPOU NPUHAOTIEHCAN MHOHCECTNEY {i/ﬁ —3ym|n,me N} :

OTBeT: MOXHO.
A={3/n-3Ym}
a,,c A=>ka, €A VkeN :K:Rzﬂ(am)—)\ﬁ.

n+1n

3. Ilycms (Xn) cayuatinas nocredosamenvhocms, cocmoswasn uz 0 u 1 (nosenenue
0 u 1 pasnoseposmno). Onpedenums 6eposMHOCIb KAKO20 COObIMUs OobULe.

A: 6 nocneoosamenvrocmu (X,) nepsoi nosisumcst mpoiika 110;

b: 6 nocreoosamenvrocmu (Xn) nepsoti noseumest mpotixa 010.

OTBeT: BEpOSTHOCTH COOBITUSI A OOJIBIIIE.
PaccmoTpum deThipe paBHOBEPOSTHBIE BO3MOYXHOCTH:

1) (X1,X2)=(1,1); 2) (X1,X2)=(0,1); 3) (X1,X2)=(1,0); 4) (X1,X2)=(0,0);

B nepBoM ciyuae, oueBUIHO, YTO MEPBOM B MOCIIEI0BATEILHOCTH MOSBUTCS
Tpoiika 110.

Bo BTopoM ciydae, eciiu X3=0, To niepBoii nosiButcs Tpoiika 010, ecnu X3=1,
TO TIEPBOM MOSBUTCS (CM. TIpeAbIAyIUH ciydait) Tpoiika 110. CnegoBaTenbHo, B
ATOM citydae 006a coobiTust A u b paBHOBEpOSITHBI.

B tpethem cayuyae, mycTh X3= Xz=...= Xx=0, Xx+1=1 (k=2).
Torna (Xk, Xk+1)=(0,1) 1 MBI ©UMEeM BTOpOI CiTydai.
B gyetBepTOM ciyuae, onsTh MycTh X3= X4=...= Xx=0, Xx+1=1 (k>2) u mbI

orsATh uMeeM (X, Xk+1)=(0,1), T.e. BTOpOIi Cityyaii.
CrnepnoBatenbHO, cOObITHE A O0Jiee BEpOATHO, 4eM coobiThe b.

4. I[Tycmo A u B — koneunvie muosicecmea oeticmeumenvhuix yucen. Omoopasicenus
f u g maxoswt, umo f:A—B, g:B—>A, npuuem g(B) #A.
a) [oxascume, umo cywecmayem maxoe noomHoxcecmso ScA, umo

A\S=g(B\f(S)).



0) BepHo 1u smo ymeepoicoeHue, eciu muodxcecmsea A u B 6eckoneunvi?
OTtBeT: 0) HEBEPHO.
a) O6o3naunm T1=A\g(B), R1=f(T;). Tak kak g(B)=A, 1o T12@.
[Tonoxum
Th+1=A\g(B\R}), Rp+1=f(Tp+1). OueBuano, uto TocTrc...cT,C... u
Ri;cR,c...cR,c. I[Tockonbky MHOKeCcTBa KOHEYHBI, TO 3 K Takoe, uto T\ =T 1.
Umeem Ty1=A\g(B\Ry)=A\T.1=g(B\Ry)=g(B\f(Ty))=g(B\f(Tk+1)), T.c.
S=T\ ynoBneTBopseT TpeOyeMOMY YCIIOBHIO.
0) [Tycte A=B=N, f(n)=n, g(n)=n+1, neN. I[IpeanonoxumM, ato TpedyemMoe
S cymectByer. IIycts Ng=min(A\S), toraga f(ng)=ng u g(f(ney))=g(ng)=ne+1.
T.k. f(S)=S, o ycnosue A\S=g(B\f(S)) paBrocuisHo N\S=g(N\S). Onnako
VaeN\S, a>ng, nostomy g(a)=a+1>ny,e N\S, npotuBopeure.

5. A,B,C,D — (nxn) wmampuyvr maxue, umo AD'-BC'=E, 20e E -
edunuunas mampuya, a mampuysi ABT u CD' — cummempuueckue.
Jokaoicume, umo A'D-C'B=E.

AB'=(AB")'=BA'=AB'-BA'=0; CD'=(CD")'=DC'=CD"-DC'=0;
AD'-BC'=E=DA'-CB'=E;

A B\ (D' -BT|_(ADT-BCT —ABT+BAT\_(E 0)_

c p/{-ct A" )T\cD"-DB" —CB"+DAT)7|0 E

DT _BT A B _ E O T _ T _
= (20 E)(A B)(E = no-ca-e

6. ITycmo f(X)=ag+aix+ax*+aox ' +a x +ax 2 +a3x™?, ai3=0, u
g(X)=bo+bix+byx*+bx3+b 1 x  +bx 2 +b13x*?, bs=0 — dea noaunoma Hao
HeKomopwviM nojem. [lokasxcume, umo cmenenb ux Hauboabue20 o0we2o 0enumers
He npesocxooum 0.

fl(X)=a0+a1X+a2X2; fz(X)=alo+311X+312X2+313X3, f(X)zfl(X)"‘Xlsz(X);
01(X)=bo+byx+b,x*+b3x>, ga(X)=b1g+011X+012X+013%%, 9(X)=01(X)+X"°g(X);
f(X)92(x)—g (X)F2(X)=T1(X)92(X)—F2(X)g1(X).



