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ABSTRACT

For a real symmetric definite generalized eigenproblem, by using the filter diagonalization method, we
solve approximations of those eigenpairs whose eigenvalues are in a specified interval. We can expect to
reduce both amounts of computation and memory space when we use a filter which is a polynomial of
a single resolvent rather than to use a linear combination of many resolvents. When we solve eigenpairs
with interior eigenvalues for the shift of the resolvent we choose a complex number. We can choose a real
number for the shift when we solve pairs with exterior eigenvalues. If a real number is chosen for the
shift, the calculation is be made only by real arithmetics rather than complex ones, we have an advantage
to reduce both amounts of computation and memory space.

When a filter is a polynomial of a single resolvent, if the polynomial is chosen as a Chebyshev polynomial
then it is easy to obtain a small upper-bound for the magnitude of the transfer rate of the filter in the
stopband. However, for such a filter, the ratio of the maximum and the minimum of the magnitude of the
transfer rates in the passband cannot be made so small, it is likely that the uniformity of approximations
of required eigenpairs is not so good. Therefore, in this report of research, to reduce the ratio, we tried
to extend the polynomial for the filter from a single Chebyshev polynomial of a certain degree to a sum

of Chebyshev polynomials up to a certain degree.
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e ZRUTHIZE DEMRBEHEL TV & &I, BHTEIMOMENELE L IAEHERKDEE S5 T
Joy bLEELDEEERZAS L, UTOX31cks BEHICRNT Hillch s 75 T7HAEEMAED
TH3).
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LOGy [GM |

T

7. BN 2 REUAEIC K BREE (ZDO D ! g(t)] (n=30, p=2.0, 0=3.0, e=1071%) g, =9.2x1074,
gs = 1.4x10713

LOGy|GM|

T

5 8: f/h 2 EATSIEIC X BB (2D 2) 1 g(t)] (=30, p=15, 0=3.0, e=10"12) g, =2.9x1075,
gs = 1.9x10712

LOGg | G(M |

K 9: F)h 2 REFHEC L BIERE (ZFD3) 1 |g(t)| (n=40, pu=1.25, 0=1.5, e=10"1%) g, = 3.4x1077,
gs = 1.5x10~1

o B 10 37 ICHHRINE > -BROMHED Y 5 T 5 EEMZ LD THS.
o K11 13 8 ISHHTN L o BADHSHED 7S5 7 A BEMZ LD TH 5.
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o X 12 3K 9 ICEDFINE o LB ROMHED T 5 7 2B EMA T DTHS.

LOGy, |G |

o 1 2

L

X 10: B/ 2 RINSIEIC K BRI (2D 1)1 [g(t)] (n=30, p=2.0, 0=3.0, e=107"%) g, = 9.2x107%,
gs = 1.4x10718

L0Gy |GM |

B 11: B/ 2 BWAIEIC KB ImERIE (20D 2) 1 |g(t)] (=30, p=1.5, 0=3.0, e=10"12) g, = 2.9x1075,
gs = 1.9x10712

8.3 FrbyzT7RBRHADEBERREE GELUE

FrEvrVBHCEENSFHORKSHN T, 55T, WMlEHE (1 <) TRERAOE DL
HHNCENARE S CHEBNEM L 55, 22T, BRHERELNARY ML c DERDOS BT, BRAD
sf8 (s<n) OFE crsir,.. . cn DHEERIERLT, ZNUANDERBIORE o, c1, . . ., cnms EFIC
HFRT 2 GELU ZEALTHS. 25 LT T TRFCHBLAEVERN s MORBEEDT s RONY
FV% ' = {cp-st1,--»cn} ERDL, ERFNERETEEIIC ADTLINDHFEENELLE n—s+1
P EDEHROBEREZF BNz s ROTHE A LU, EEFAKKC s RONT PV b = {bysi1, ..., bn}
EER. THETT UV DRERBIFEIC & 5 HIKIAN & B/IMED 0 AR ORI,

1 1
C(C’,n/) = EC,T.A/CI _ b/TCI + 5n/ (C,TCI _ 62) (42>



® A NONSMO®® O

LOGyp [GM |

o

Soh
N o &
T T
Lo

4
IS
T

Bq 12: f 2 MATTIEIC X BIRERE (2D 3) 1|g(t)] (=40, p=1.25, o=15, e=10"1%) g, = 3.4x1077,
gs = 1.5x10714

LixBDT, FOR/IMESEMFIELE & R

{ Gy )
Lixb. I5HL, TNLERAERKIC ¢ ZIEOKRAEE LT
=A+9DY (44)
LEIBOT, ThE T =2 IRAT B L, BIMOZE ¢ IS U TFORERMESNS
b T (A D)2 =2, (45)
DI BRERNT #f OHE—DEDERES, TheRAVT
< — (A +7 DY (46)

&b o ZEHETS. #iERAKC ¢ ® ¢ BRDDZEBROFHEICE, ENFMTH A OBEFMESFENFIA

9 FLH

FFREE— AR EA ERE CEGEMEE LK [a,b] 1cdH 5 TREAXZ 7 1 V2 AETRD %
(BU o ER/NEREUTOMEELTZ) . ZOLDIKAVE T4 NVE%E, V7 FHIEBOE—DLY IRy
FOZENIT K > TRKT 2HEI DV TERZ T o7, VS LYY FDOEREDTY 7 MIR/NEE
X DPNEWHEICES. LYY - OMERISSIRREEMDTH 2 HE L § 5817 1 RARRZHNT
EIEHT 5. ZOE 1 RARREZTHSEZRIAL TRIOBER, THoReaec 1 BRZITARKRL,
BB o N nERRE R/ L TH 2N LY IRV COEREITES FCICBRIAT 2T LA TE
3. W—DLYWARY FEAVS T LICX YD, EAHEEEOITIONH % 1 ERFITEZE I VRN
FRRAROFKIDNENEARICIIEATED, FoRCEDIHERDL YAV F2SHAVSRELD
Pl THB T LBARTHS.

LYWARY bDF €Y 2 THBHEAICL DB E NS 7 1 )V R OEERER, BB TOEERORAR
INEDRENDTHLSNZEERNORBENE—IcE 3D, L EEEXZANWT T ¢ V2 ORENMTE
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5. RENASNT (VSRR THAERLTHB LT, COMEDT (L ANBBRES X<
< C L EHELTHS.
SEFFNORBOABME LT, B—DLYNWARY FOF 1BV 7ZHERNS—RIEL T, FIEH A
DEREBTMOF Y 2 TIHBEROM (F¥ Yz 7EEE) ZRWVWSE T4V DIEESZRETT S5
HEOBREEMZ e, —DDRETIRE L TRBARBODERDF 1 ¥y 7EBEROWEMERAT 5T &
KK T-EHEZBAWT, @EBERICRT 3 EERORAR/NEERET S L2 H- -
BBSEITER LI, %ﬁﬁﬁﬁ@@ﬁﬁﬁ%flﬁﬁ#—ﬁW&MEKE%r¢ﬁ@ﬁﬁj%74w
EAtLERCTRDZCLETES. %hkiA@z_ﬁidautmaﬁméz_§i5%fﬁg
WMAT, ZTO®IE ¢ DESFERE LTI 4 IVAOERBEER, 21, ZEARBOERICH>T T4V E
DEEEEOREDREN TEEC L ERE S, TOBAIE, BoNEEEE) SERENE 7 4L
X THEIEEREY T FETEE—DLYNMRY FOER] ORLERICESD, ZORLEROFEL LT
(GEDBE AR HERBMOF L 72X, BRBICR 2FErBEHELZERIT T L TH
ETELZF VI 7EHE EROF Yz 7ZEROM) PRATES.
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