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Tema gucepranii:

1. Mogzeni Ta MeTOIM TPOEKTYBAaHHS allapaTHUX 6iT-TIOTOKOBUX online-o64nciiioBayiB e1eMeHTapHUX

MaTeMaTUYHUX QYHKLIN

2. Models and methods for designing hardware bit-stream online computers of elementary mathematical functions

Pedepar:

1. Incepraris copsiMoBaHa Ha PO3POOKY MOZEJIEl Ta METOIiB aBTOMATU30BAaHOTO IMPOEKTYBAHHS anapaTHUX OiT-
IIOTOKOBUX online-o6unciioBayiB eJleMEeHTapHUX MaTeMaTUYHUX QYHKUiN Ha rnatdopmi I[1J1IC 3 BUKOpUCTaHHIM
MOB OIIMCY anapaTypu. AnapaTHi 6iT-11oTokoBi online-o064uciioBadi eJleMeHTapHUX MaTeMaTUYHUX QYHKILIN
3HAXOJSTh MIMPOKE 3aCTOCYBAHHS B CUCTEMAX YIIPABJIiHHS PeaIbHOTO 4Yacy i MaloTh psf IepeBsar, a came, iCTOTHe
CIIPOLIEHHS iX TEXHIYHOI peasni3allii 3aBASKM JaHUM, [IPEACTABIEHUM OITOBUMH MTOTOKAMHU, 34iICHEHHS [IOCJIiIOBHOI
00pOOKY ITOTOKIB B TEMIIi HAIXOIKEHHS OAVMHUYHUX OiT i BUCOKOIO 3aBaLOCTiMKiCTIO. B po6OTi yIOCKOHATIEHO
MaTeMaTu4Hi Mojiesti 6iT-TI0TOKOBUX online-06unCI0BayYiB JiHIMHUX, CTEIIeHeBUX, TPOOOBO-pallioOHATbHUX

(YHKUiN Ta PyHKLiN JOOYBaHHS KOPEHS METOIOM (POPMYBAHHS IPUPOCTIB BUCKIJHUX CTYMiHYACTUX (QYHKIIN 3



MiHiMi3aliero MOXu6KM 06YrCIeHb. YIOCKOHAJIEHO MaTeMaTdHi Moaesi online-o64uciioBadiB ippanioHaIbHUX
dYHKILiH, 110 IpeACcTaBeH] IeKOMIIO3HUIEI0 OTPUMAHUX MaTeMaTUYHUX MOiesIell OGUMCIIIOBAYiB eJleMEHTapHUX
dyHKUiNA. OTpUMany NoJabIIMii PO3BUTOK METOAU NOOYA0BU apXiTEKTYPHUX MOJeiell 6iT-noToKoBUx online-
004K CIII0BaYiB IIJISIXOM BUKOPUCTAHHS 6a30BMX KOHBEEPHUX CTPYKTYP, IO [03BOJIMAJIO 3aCTOCYBATU €JUHNN MiAXin
IO X aBTOMaTHU30BaHOTO CUHTE3Y 3 BUKOPUCTAaHHSIM MOB OIHUCY anapaTypu. Briepiie 3arporioHOBaHO aBTOMATHi
mogeri online-o6uuncioBayis, rpadoBi MOzei SIKUX [03BOJIMIIY 3a0€311e4YNUTH YiTKiCTh Ta HECYIIepeUIuBICTh
anroputMiB peanizauii pyHkuUill. Po3zpobieno HDL-mogesni o6uncioBadiB y GopmMi aBTOMATHOTO IA0JIOHY, 110
MOJEJIOIThCS 1 cuHTe3y10Thes 3acobamu CATIP nudposux npuctpois Ha ninatdopmi ITJIIC. Po3pobieHo anapaTHy
peastizaniio 6iT-110TOKOBOTro online-o6uyucioBaya creneHeBux QyHKIIiH, 1[0 BUKOHaHA Ha OCHOBI 1106y10BU
aBTOMAaTHOI MozeJti MOBOIO onucy anaparypu VHDL. [Ipane3gaTHiCTh ariapaTHOI MOJeIi MigTBEPIKEHO [1E€PEBIPKOIO
Pe3yJbTaTiB 3a JOIOMOrol0 Bepudikallii NoBeliHKOBOI MOJ€Jli, aBBTOMAaTU30BAaHUM CUHTE30M Ta iMIJIEMEHTAL€I0 B
TJIIC Xilinx. YnockonaneHa mogess online-o64nciioBaya 403BOJIMIA MiHIMI3yBaTH arapaTHi BUTPATH, 1O

MigTBEPIKEHO OLiHKaMU 1o KBallHy CUHTE30BaHUX MOJEJIEN.

2. The PhD thesis is focused on development of models and methods for designing hardware bit-stream online-
computers of elementary algebraic functions for the purpose of increasing calculations accuracy and speed of
devices by applying a method of forming step functions increments and fast-acting pipeline structures based on
finite-state machine, in order to develop a unified approach to their automated synthesis using hardware
description languages. Hardware bit-stream online-computers of elementary mathematical functions are widely
used in real-time control systems and have a number of advantages, namely, significant simplification of their
technical implementation due to the data being represented by bitstreams, implementation of sequential flow
processing at the rate of single bits, high noise immunity. Mathematical models of bit-stream online-computers of
linear, power, fractional-rational functions and functions of root extraction have been improved by the method of
forming increments of ascending step functions with calculation error minimization. Improved mathematical
models of bit-stream online computers of irrational functions are represented by the decomposition of elementary
mathematical functions computers' mathematical models, which allowed to expand the functionality of
reproducible functions computers. Methods of constructing architectural models of hardware bit-stream online-
computers were further developed by using high-speed pipeline structures, which allowed to apply a single
approach to their automated synthesis using hardware description languages. For the first time, hardware models
of bit-stream online computers of elementary mathematical functions based on finite state machines are
proposed. The FSM of the computer's arithmetic unit, containing the state diagram of the control automata of
Moore's model and ASM of the offered bit-stream computers containing variable computational states of
reproducible elementary mathematical functions was developed. HDL-models of machines in the form of an
automatic template were developed, modeled and synthesized on the technological platform of FPGA. The
performance of the hardware model of the power online computer was confirmed by verifying the behavioral
model, and automated synthesis and implementation on the basis of FPGA. The improved model of the online
computer allows to minimize hardware costs, which was confirmed by Quine's estimates of the synthesized
models.
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