N3CIHJEABAHE HA AJTI'OPUTMHU
HNPUMEPHO KOHTPOJIHO Ne 1 110 “/IM3AMH U AHAJIU3 HA AJITOPUTMU” — CY, DMHU
(3A CIIEHUAJIHOCT “KOMITIOTBPHU HAYKHN”, 1. IIOTOK, ®EBPYAPHU — IOHU 2019 T.)

3agaua 1. Heka f(n) u g(n) ca acCHMIOTOTHYHO MOJIOXKUTESIHN (DYHKINH, 32 KOUTO
f(n) > g(n). Hokaxere, ye f(n)—g(n) = f(n). [Mokaxkere ¢ KOHTpaIPUMEp,
4Ye aKo0 HEPABEHCTBOTO € HECTPOTO, TBBPICHHETO IIe MpecTaHe aa ObJe BSPHO.
3apaua 2. Hamepere nopsabka Ha oOpaTtHata GyHKIMS Ha QakTopHena:

wW(N) = Hali-roasMOTO LISIO MOJIOKUTENHO uncio K, 3a xoero k! < n.
®dynkiusaTa W(N) e onpezeeHa 3a ey MOJ0XKUTEIHA CTOWHOCTH Ha N. Hampumep
w(1l)=1 w(2)=w(3)=w(4)=w(5)=2, w(6)=--- =w(23)=3, w(24)=4.

3agaua 3. Jla ce pemu pekypeHTHOTO ypaBHenue T (N) =T (gj T (gj + n3.

3amaua 4. Pasrnexiaame JiBa aJirOpuThMa 3a pa3lo3HABAHE HAa MPOCTH yuUCiIa —
isPrimel m isPrime2. BXoasT UM € IS0 IIOJOKUTEIIHO YHCIO N = 2.

isPrimel (n) // n > 2 isPrime2 (n) // n > 2

for k <~ 2 ton-1 do return not hasDivisor (n, 2, n-1)
if n ce menu Ha k
return false hasDivisor (n, k, r)
return true // TmpoBepsaBa majM n MMa OeJIUTEeJ

// Mexny k m r BriouuTesyiHO (k £ r)
if k = r
if n ce menu Ha k
return true
else
return false
if k + 7 > r
for j = k to r do
if n ce menu Ha ]
return true
return false
for j = 1 to 6 do

_k _k
if hasDivisor(n,k+wj_1)[r7 Jrk+j[r7 J]

return true

-k
return hasDivisor(n,]<+6{r7 J,r]

a) Jloxakere c MHBAapUaHTa, Y€ 1 sPrimel € KOPEKTEH AITOPUTHM.
0) Hokaxere mo mHaykuus, ye hasDivisor € KOpeKTeH aaropUThM.
B) Hamepere cioxHOCTTa IO BpeMe Ha anropurbeMa i sPrime?.



PEIIEHUA

Samaua 1. f(n) = g(n) = lim 9 _
n— o f(n)

= lim Mznli_)mw£l—wj=1—0=1 = f(n)—-g(n) = f(n).

n>= f(n) f(n)

AKO acHUMNOTOTHYHOTO HCPaBCHCTBO € HCCTPOro, TO HIC AOIIYCKa BB3MOKHOCTTA

32 aCHMIITTOTHYHO PaBEHCTBO Ha jBere (yHKIMHU, Toect g(n) = f(n). [da B3emeMm
f(n)=n’+7n u g(n)=n?+2n. Torasa f(n)—g(n) =5n < f(n)=n*+7n,
cienoBareniHo He e BapHo, 4e f(n)—g(n) = f(n).

3agaua 2. Ot onpezeneHNeTo Ha QyHKIMATA W ciensa, 4e W(N) — o mpu N — oo
U Y€ € U3IBJIHEHO CJICJHOTO JJBOWHO HEPaBEHCTBO:
wl<n< w+1)!,

JloraputmyBame:

w logw = log (w!) < logn < log ((w+1)!):(w+1) log (W+ 1) = wlogw.
Ot nepasenctBara W logw < logn < wlogw cnensa, ue logn = wlog w.

log n
log w

3atoBa W = 4 TOYKH

Pa3BuBame ToBa YpaBHCHHUEC, HO CaMO C €JIHa CTBIIKA:
log n
log log n—log log w

—
—

4 TOUYKH

(AKO U3BBPIINM [TOBEYE CTHIIKH, 3HAMEHATEIIAT IIE CE YCIOKHH. )
[Tpumarame cBoicTBOTO OT 3agaua 1: Thit kato log log n > log log w,
TO 3HAMEHATEJIAT ce onpocTsBa jo log log n, Toecr

log n
w(n) = ————. 4 TOYKMU

ToBa e OTTOBOPBHT Ha 3a/1a4aTa — MOPSIABKBT Ha 0OpaTHaTa (GyHKIHS Ha (paKTOpHEa.



O6ade B TOpHHUTE Pa3CHKIACHUS U3MOI3BaxXMe 0€3 JOKA3aTeJICTBO HEPABEHCTBOTO
log log n > log log w.
JlokazatenctBo: Ilo-rope ycranoBuxme, ue logn = w logw, ciemoBaTeiHo
log log n = log (wlogw) = logw + log logw == log w > log log w.
OcraBa Jda JOKaKEM HCPABCHCTBOTO
log w > log log w,
KOCTO CC M3II0JI3Ba [IBa ITbTU B IropHaTa pCaviia OT aCUMIITOTHUYIHNU CPABHCHUSL:
1) CaMOCTOATCIIHO — B IIOCJICAHATa CTBhIIKA,
2) KaTO OCHOBAaHUC 3a Hp€H€6peFBaH€ Ha CT>6I/IpaeMOTO OT IIO-HUCBK IIOPAOABK —

B IIpcArocicadara CTbIIKa.

HepasenctBoro log w > log log w ce moka3Ba upe3 rpaHuueH MPEXOi, B KOWTO
C€ U3M0JI13Ba MpaBwioTo Ha JlonuTan:

) In w {oo} i (InW),
im — =|—| = lim —~— =
w—ooo [ninw o0 W—>°O(

Inlnw)'
1
) w ) 1 )
= lim — = Ilim ———— = |lim Inw = . 4 TOYKM
W — o0 ]_ 1 W — o 1 W — o
Inw w Inw

3agaua 3 MOXKe Jja Ce pely Mo UHIYKIUS UK Ype3 pa3BUBAaHE HA YPaBHEHUETO

¥ M3CTIeABaHE Ha IbPBOTO HA peKypensTa. Ilomygasa ce T (n) = n°.

3agaua 4.
a) HBapuaHTa Ha IMKbBJIA Ha isPrimel:
n He ce ASIU Ha HUKOE OT yucjara 2, 3, ..., k—1.
ToukyBane: 5 T. 32 GopMyIupaHe HA UHBAPUAHTATA; 5 T. 32 HEMHOTO 1I0KA3BAHE;
S T. 32 JOKa3BaHE HA KOPEKTHOCT HA aJrOpUThMa.
0) JlokazBa ce CbhC CuIHA MHAYKUIUS TO T — K. 15 Touxkm
ToukyBaHne: 5 T. 32 0a3aTa Ha UHIYKIUATA; 5 T. 32 UHIYKTUBHATA CTHIIKA;
5 T. 32 JOKa3BaHE, Y€ AJITOPUTHMBT IIIE€ 3aBbPIIIH.
B) Bpemenara crnoxuoct T(n) Ha aropuTbMa i sPrime?2

n
JIOBJIETBOpSIBA ypaBHEHUETO T(N)=7T| — |+1, 5 TOUYKM
somscrsopma spaemers )77 B

YUETO PELIEHUE CE MOIy4YaBa OT MacTbp-TeopeMara: T (n) = ®(n).



