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SVAZEK 10 (1965) APLIKACE MATEMATIKY CisLo 6

TRANSFORMACIE NOMOGRAMOV ANALYTICKYCH FUNKCII
PRVEJ NOMOGRAFICKEJ TRIEDY A DRUHEHO
NOMOGRAFICKEHO RODU

PAVEL GALAJDA

(Doslo dfia 20. marca 1964.)

V ¢lanku je rieSend uloha, ktoru formuloval I. A. VIL’NER v praci [6], t.j. zo-
strojenie nomogramu pre normalny tvar (1.2) a (1.3) tak, aby ich dve stup-
nice splynuli.

Dalej rovnice stupnic (2.13) st transformované v rovnice (3.7) [analogicky
(2.16) v (3.10)] na zéklade &oho hyperboly pre premenné (P) a (Q) sa trans-
formovali v kruZnice.

1. V prdcach [12] a [13] pojednal som o normdlnych tvaroch

(1) 220 = (v = wo)?,
Y
(1.2) Z—zy= }%C[N(w - wo)],
(1.3) Z—zy = 1ln S[N(w — wo)],
Y

kde C znamend funkcie sin, cos, sh, ch; S — sin, cos, sec, csc, sh, ch, sch, csch;
dalej N a y lubovoIné redlne alebo rydzo imagindrne Cisla, zq = ag + byi, wy =
= po + qoi lubovolné komplexné &isla. Normdlne tvary (1.1), (1.2), a (1.3) boli
prevedené na kanonické tvary a skonsStruované aj im prislusné nomogramy.

V tomto ¢ldnku rie§im tlohu, ktort formuloval I. A. VIENER v prdci [6]. Zavede-
nim projektivnej transformdcie (2.4) a (2.8) normdlny tvar (1.2) transformujeme
v normdlny tvar (1.3) tak, aby dve stupnice premennych P a Q splynuli. Na zdklade
uvedenej transformdcie zostrojime spojnicovy nomogram o Siestich stupniciach, po-
mocou ktorého k dvom danym hodnotdm ¢itame na jednej priamke zodpovedajice
dalsie Styri hodnoty.
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Normadlnym tvarom (1.2) a (1.3) zodpovedaju nasledujice kanonické tvary [12],

[13]:Y

a) Pre pripad (1.2), ked y je redlne &islo

(1.4) (mvlz p) (a — ao)* + (— coy:z p) (b — bo)? =1,

yz 2 VZ 2
a — ag)” + b—by)=1.
(ch2q>( o <Shzq>( o
b) Pre pripad (1.2), ked y je rydzo imagindrne &islo

(L5) (— Si;’z p) (b — bo)* + (COV:Z p) (@ —a=1,

(— C}qu)(b — bo)* + <— SJ:q)w —a)? =1.

¢) Pre pripad (1.3) ked y je redlne &islo

12
(1.6) <_ s_m?_213 eZR"“"> (e7?"%) + (cos 2B) + (cos 2P) = 0,

) .
(_S‘h%Q eZRe}'z(;) (e—ZRe)'z') + (cos 23) + (— ch ZQ) =0.

d) Pre pripad (1.3), ked y je rydzo imagindrne &islo
in® 2P g, -
(1-7) (— ill2—— eZRe’z")(—e 2Reyz) + (Cos ZB) + (- cos 2P) =0,

2
<§h—,29 > (—e72"") + (cos 2B) + (ch 20) = 0,

kde
P = Re[N(w — wo)|, O =1Im[Nw — wp)],
A = Re[y(z = z)] = Re [yz] — Re [yz,],
B =1Im[y(z — zo)] = Im[yz] — Im [yz,] .

Vztah medzi tymito premennymi a premennymi a, b, p, q je prevedeny v praci [13]-

) Normalne tvary (1.2) a (1.3) st v daliom uvazované pre funkciu sinus. Hodnoty dalsich
jednotlivych funkcii C a S najdeme tak, Ze ich vyjadrime funkciou zostrojenou na nomograme.
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V pripade, % y = iy, t.]. priy = i(—iy), potom

Re [yzo] = Re[i(—iy) zo], Im [yzo] = Im [i(—iy z,] .
[Re y(z — zo):r _[Re ips[(a —ao) +i(b — b)) _ [ (b — bo)}2 _
7 iy 71

= [i(b = bo)]* = (b = bo)*,

[Im y(z — zo)]2 _ [Im iy [(a — ap) +i(b — b)IT* _ [vi(a — ao):l2 _
y 17 71

= —i(a — ao)]> = —(a — ap)®.
Kanonické tvary (1.4), (1.5), (1.6) a (1.7) porovndme zo zdkladnym tvarom

(1.8) S(p) X(a) + Y(b) + H(p) = 0,
T(q) X(a) + Y(b) + R(q) = 0,

pre ktory platia zobrazovacie rovnice

(1.9) XH=X—(16;5» V.=10,
xp, =0, })h:_l"
Y(b)
N (0 ) B
" H(p) " H(p)
P C) R
Y R@ Y R

Porovnanim rovnic (1.4), (1.5), (1.6), a (1.7) so zdkladnym kanonickym tvarom
(1.8), pre ktory platia zobrazovacie rovnice (1.9) dostaneme postupne zobrazovacie
rovnice, ktoré pre jednotlivé pripady (1.4)—(1.7) su:

a) V pripade (1.4):

(1.10) xa:m, Y.=0,
— Yo
1
x, =0, Vp = 5
’ b (17 - bo)z
\ 2 2
Y Y
X T o Yo = T 5>
sin® p cos® p
e
" ch?q’ "1 sh?g
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b) V pripade (1.5):

(1) R e TUEL
(a — ao)
1
x — 0 R y = b
b b (b — by)?
o7 yo=
P cosip’ 4 sin? p’
2 2
Y
Xg= — ——, yq‘_‘“_})z—'
sh q ch q
¢) V pripade (1.6)1
(1.12) xg= R0, ya=0,
1
xp =0, VB = ’
B B cos 2B
e S 1
2 cos 2P cos 2P
xQ _ i@ eZRe[yzo] Vo = 1 .
2¢h20 ¢ ¢h20
d) V pripade (1.7):
(].13) xA = _eZRe[VZ] ) yA = 0’
1
Xgp = 0 s Y8 = ’
B B cos 2B
in 2P 1
Xp = — —Sln— QZReUZO] , Yp = ’
2 cos 2P cos 2P
‘o= — 51_12_2_Q_ ¢2Relzol Vo= — 1 .
2ch2Q ch2Q

2. Zobrazovacie rovnice (1.10) a (1.11) pretransformujme postupne v rovnice
(1.12) a (1.13) tak, aby stupnice pre premenné p a g v (1.10) a v (1.11) splynuli
so stupnicami pre premenné P a Q v (1.12) a (1.13).

UvaZujme pripad, Ze y je redlne &islo. (V pripade y — rydzo imagindrneho sa ukdZe
analogicky.)
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Z rovnic (l.l()) pre premennt p po Gprave dostaneme

12 2 2
(2.1) sm*2p 27
2cos2p x+y

Obdobne z rovnic (1.10) pre premennt g dostaneme

hZ 2
(2.2) iﬂ jL

2ch2gq x+y-

Ak v rovniciach (1.12) saradnicu x pre premennt P a Q oznalime x’, vtedy

(2.3) x' = sin® 2P e2Rebzol 1yt = sh? 20 g2Relrzol
2 cos 2P 2¢ch 20

Pouzitim rovnic (2.1) a (2.2) z rovnic (2.3) vyplyva

(24) oo B et
X+ y

Z rovnic (1.10) pre premennt p opét po prave dostdvame

. 4y?
(2.5) sin?2p = 7
xX—y
Obdobne pre premennu g bude
2
(2.6) sh22g = — M
X—y

Z rovnic (2.1) a (2.2) pouzitim rovnic (2.5) a (2.6) dostaneme

(2.7) coS 2p = ii)f ch 2q = — X+ y

0}

X =y X —y

b

Ak v rovniciach (1.12) stiradnicu y pre premenni P a Q oznadime y’ a pouZitim
rovnic (2.7) dostdvame

(2.8) y =X
N x+y

Rovnice (2.4) a (2.8) st transforma¢né rovnice, ktoré transformuju rovnice (1.10)

a (1.11) tak, aby premenné p a g splynuli s premennymi P a Q v rovniciach (1.12)
a (1.13).
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Ak do transformagnych rovnic (2.4) a (2.8) zavedieme homogénne suradnice, potom

(2.9)

= X + y,
— 2,})262Re[1zo] ot ,

=y -—-Xx,

odkial ndm vyplyva determinant transformdcie

0, 0, 2y2e2Re[)’Zo]

(2.10) A=1-1,1,0 ,
1L 1,0 |
ktorého hodnota A = —dy2e2Relvzol 4

Nédsobme determinanty, prisluchajiice rovniciam (1.10)

L B R
(a — ao) (a — ao)?
(2.11) ) L 1-o, Y
(b — bo)? (b — bo)?
2 2 2 2
R ’y ) - y > 1 v B l_—- >
sin? p cos? p ! ch?gq sh? g
determinantom (2.10).
Po vyndsobeni a upravou dostdvame
! 2‘}72((1 _ aO)Z eZRe[)'Zo]’ -1, 1 l 2'})2((1 ___ao)l eZRE[YZo], -1, 1

I 292 (b—bo)? Rl 1, 1

|
!
! Sh2 2Q eZRe[vzo] ] 1 \

sin? 2P J2Relz0] 1
- 2c¢h20 '

2 cos 2P

E

cos 2P

(212) |2%(b=bo)? 0,1, 1|=0,
|
1 ch 20

Z determinantov (2.12) dostdvame nasledujiice zobrazovacie rovnice:

(213) x, = 2y2 (a . aO)Z eZRe[yzo] . Va= — ]’
X, = 2)12(17 _ bo)z eZRe[yzo] , Yy = 1 ,
p= aniP_ e2Relvzol , yp = — 1 ,
2 cos 2P cos 2P
xQ = ilz_zQ_ eZRC[}’zo] , Vo = 1 )
2ch 20 ch 20
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V pripade, Ze y je rydzo imagindrne &islo, ndsobime determinanty

L 1
0 1 — . o 1
‘;(a - a,) | (a — a,)
(2.14) 1/ =0, 0, =0
| (b = bo)* | (b — bo)®
i - oy AT
| cos? p sinp’ sh2g’ ch? g’ |

determinantom (2. 10). Po vyndsobeni a prevedeni mensich uprav dostdvame

’ 29Ha—ap)* ™, 1, 1 12y (a—ao)? Rl 1 1

(2.15) ‘z«@(b bo)? 2ReU=0l 1 1=0, |2y¥(b—by)? 1 1 i:o.
| SnP2P g L [ 20 e L |
| 2 cos 2P "cos 2P’ | . 2ch2Q T ch?Q ’

Z determinantov (2.15) plynt tieto zobrazovacie rovnice:

(2.16) X, = 29%(a — ap)?* Ry, = —1,
Xp = Zyz(b - b0)2 eRebzel oy =1,
2P 1
X = sin? PRl )
2 cos 2P cos 2P
sh?2 e[z 1
xg = — Qe2R[,0], Yo = — )
2ch 20 ch 20

Poznamendvame, Ze v pripade tranformdcie rovnic (1.12) a (1.13) v rovnice (1.10)
a (1.11) (obreitenie predchddzajliceho postupu) aby premenné P a Q splynuli s pre-
mennymi p a g sa lahko ukdZe, Ze

X
(1 + y) eZRe[yzo] :

X

- 2 = —
(v — 1) &relrmol’ cos” P =

sin? P = —

(2.17)

Obdobne pre premennd Q. PouZitim rovnic (2.17) z rovnic (1.10) a (1.11) dostdvame

transformacné rovnice

1 - elyzo , 1+y
y y2eR rzol | y = b .

X x

2eRe[720] .

(2.18) X =
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Zavedenim homogénnych stradnic

(2.19) ! =x,
x/ — —y}'z(:‘ZReUZO] + ty2e2Re[yzo] ,
y: — y}’2€2Re[yZ0] + tVZeZRe[vzo] ,

z ktorych dostdvame determinant transformacie

2Re[yzo] 2 2Re[yzo]
)

10, —y2%e yle
(2.20) 4 = ‘0, yretRelizel | y2gRelizol [
1
1, 0, 0o |

Dalgie uvahy st analogické ako v predchddzajiicom pripade.

Porovnanim rovnic (2.13) s rovnicami (1.12) je vidiet, Ze stupnice pre premenné P
a Q v rovniciach (2.13) splynuli s premennymi P a Q v rovniciach (1.12). (Odobne
pre rovnice (2.16) s rovnicami (1.13).)

3. V daliej Gasti zobrazovacie rovnice (2.13) a (2.16) transformujeme tak, aby
nositelky hyperboly pre premenné P a Q sa transformovali v kruZnice. Za tymto ude-
lom upravme determinanty prisluchajice rovniciam (2.13)

| 2)’2(0 _aO)Z eZRe[yzo]’ _ 1’ 1 i i 2'))2((1'—[10)2 eZRc[yzu]ﬁ _ ]’ 1 '
f

(3.1) |292(b—=bo)2 =l 1, 1| =0, 2% (b—bo)* U, 1, 1|=0
|

| sin? 2P Relizo] | | - sh’20 (2Relvz0] L
 2cos 2P ' cos 2P’ E i 2ch2Q " sh 2Q’

a rovniciam (1.12)

‘\ elRe[yz]’ 07 1 5 eZRe[yz]’ 0, 1
(3.2)! 0, L tf=0, | 0, LAY

. cos 2B | ‘ cos 2B |

[ 3 4

i sin® 2P p2Relrzol 1 1 } ‘S_hiz_Q_ 2Relizol _ 1 1 {

'2cos 2P " cos2P | 2¢h20Q ch20’ |

takto: Prvé stipce vyndsobime s e 2*U%! druhé s (}) a pripo&itame druhé stipce
k prvym. V takto vzniklych determinantoch vyndsobime v prvom a v trefom deter-
minante treti riadok s (—2 cos 2P) a v druhom a v $tvrtom treti riadok s (2 sh 2Q)
a pripo&itame druhé stipce k prvym. Delenim vo vietkych $tyroch determinantoch
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s takto upravenymi prvkami prvého stipca dostaneme

1 1 ]
1, - , |
21+ 2%~ agl’] [~ + 29%(a — ao)’]
| |
l
(3.3) 1, ! , L o
21+ 2%(b — b2 ] [t + 29%(b — bo)*] |
P N _ _2co2p
, I + cos? 2P’ 1 + cos?2P |
1 ! I |
s 2[—] + 7))2(0 —a ) ] [ 1+ 27 a — 00)2:”
1 ! 1
COAT 220 — bo)?T [T+ 20%(b — )] 1 ’
1 _ _2ch29
’ 1+ ch?20Q’ I +ch220
‘1’ 09 e_ZA } il, 0, 6—2‘4 ‘
* !
(34) |1, 4, cos2B | =0, |1, 4 c0s2B | =0.
{‘1 1 2 cos 2P ll 1 2¢h20
b - ‘ N
!

| b bl
| 1+ cos?2P 1 + cos? 2P L+ch?2Q 1+ch?2Q

Determinanty (3.3) a (3.4) upravme ete takto: Druhé stipce vyndsobime s m a tretie
s $n, kde m a n su moduly, ktoré volime m = n = 20 ¢im dostaneme

L 10 10
T [=1 4 29%(a = ao)?] [—1 + 29%(a — ap)?]
(3.5) 1, 10 , 10 -0,
[1 + 29%(b — by)*] [1 + 29%(b — bo)*] |
| - 20 _ 20 cos 2P
’ 1 + cos? 2P’ 1 + cos? 2P
L _ 10 10 !
’ [—1 + 2y*(a - ao)z], [—1 + 2y*(a — ao)?]
R 10 10 4
T+ 2%(b — bo)?] [+ 29%(b — bo)T] |
) 20 20 ch 2Q }
| 1 +ch?20’ 1 + ch?2Q |
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1, 0, 10e2-4 | 1, 0, 10e 24

(3.6) |1 10, 10 cos 2B |= 0, [1, 10, 10cos2B | = 0.
- 20 _ __20 cos 2P | 1 20 20 ch 2Q
"1+ cos?2P 1+ cos? 2P| 1+ ch?20 1+ ch?20)

|

Z determindntov (3.5) a (3.6) v pripade, Ze y je redlne &islo dostaneme zobrazovacie

rovnice

(3.7) x, =0, yu = 10e” 24,
xg = 10, vg = 10 cos 2B,
10 10
Xg = — 5 Va = B
[=1 + 2y*(a — ao)*] [—1 + 2y*(a — ag)*]
. = 10 by = 10
[+ 294(b - bo)?]’ "+ 2%(b — bo)?]
20 20 cos 2P
Xp=—"75—, Vp=— ————,
1 + cos® 2P 1 + cos® 2P
20 20ch 20
Xg = ——5—, Yo=——"5_~-
1 + ch?20 1 + ch?20

V pripade, Ze y je rydzo imagindrne ¢islo upravime determinanty odpovedajice rovni-
ciam (2.16) a (1.13) obdobnym spdsobom, &im dostaneme

'i L 10 10
- [—1+ 2y*(a - ao)z]’ [—1 + 2y*(a — ao)?]
(3.8) 1, 10 , 10 =0,
T+ 22 - bT [+ 29%(b — by)7]
! | 20 20 cos 2P
i ' 1 + cos? 2P’ 1 + cos, 2P
| [ 10 10
[+ 29%a = ag)*] [—1 + 2y(a — ag)?]
¥ 10 10 o
[0+ 29%(b - bo?] [1+ 29%(b — bo)] ’
l 20 _ 20ch2Q
1 1+ ch?2Q’ 1 + ch?2Q
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L, o, ~10e724
(39) [1. 10, 10 cos 2B E: 0,
20 20 cos 2P

;
l, 2
! 1 + cos?2P 1 + cos? 2P

odkial ndm plynt zobrazovacie rovnice

(3.10) x,=0,
xg = 10,
10
X, =

a [=1 + 2y%a - ao)z]’

10
X, = ,
[1 + 2y%(b — bo)?]
20
Xp = ————————
1 + cos? 2P
20
X = ——5—,
I + ch?20

la
1,

0, —10e724 |
10, 10cos2B | =0,
20 20 ch 20

1’
1

Ya =

Vg =

Va =

Yo = —

+ch?2Q" 1+ ch?2Q)

—10e724,
10 cos 2B,

10

[—1 + 2y*(a — ao)?] ’

10

[1 + 2y%(b — bo)?]

20 cos 2P

| + cos? 2P’

20 ch 20
I +ch?20

Z poslednych dvoch rovnic v (3.7) a v (3.10) elimindciou P a Q dostaneme

(3.11)

(Xp.oy = 10)* + yip.g) = (10)*.

Teda nositelka stupnic P a Q bude kruZnica o strede S[10; 0] a polomere r = 10.
Dalsie Styri stupnice 4, B, (a — a,), (bo — by) st stupnice priamogiare. Zobrazovacie
rovnice (3.7) a (3.10) pri zostrojeni nomogramu boli upravené tak, aby na jednej nd-
kresni bolo mozné &itat ako pre y redlne, tak aj pre y rydzo imagindrne &islo (pre
redlne sme voliliy = 1 a pre y rydzo imagindrne y = i). Tak isto N bolo volené rovné

jednej.

Pomocou nomogramu (obr. 1) mézeme k dvom danym hodnotdm ¢&itaf na jednej
priamke zodpovedajlce dalsie Styri hodnoty a to ako pre y redlne, tak aj pre y rydzo
imagindrne. Pri ¢itani treba postupovat podla klacov, ktoré sui zndzornené na obrdz-

ku.
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Rozsah jednotlivych premennych bol voleny takto:

1) Ak y je redlne &islo, potom
0<4<130,
0<B=in, $n

1,0 < (a — ao) < 3.0,
0=<(b—by =20,
in < (p ~ po)
0,20 < (9 — qo)

2) V pripade, Ze y je rydzo imagindrne &islo

0< 451,30,
insB=in, n<B
0= (a - ao) <2
1,0 < (b — bo) <3,
IS (p—po) 4. dn = (p — po) < 4,
0,20 < (¢ — qo) < 1,30.

IIA

B

IA

T,

IIA

IIA

In, 4 < (p - po) < dn,
1,30.

IIA

IA
Blw
]

07
05

Priklad 1. Pre dané (a — a,) = 1,12, (b — b,) = 0,59; y — redlne &itame podla
kItéa (p — po) = 0,923, (g — go) = 0,85, 4 = 0,24, B = 0,49. Na tejZe priamke
moZeme Citat aj pre y — rydzo imagindrne Cislo zodpovedajice hodnoty:

(@ —ag) =05, (b—bo) =116, (p—py) = —101,
(4 —q0) =084, A4=024, B=199.

Priklad 2. Pre dané A = 0,42, B = 1,09; y — rydzo imagindrne &itame podla
kIaa (p — po) = —2,15,(9 — o) = —1,03, (a — a,) = 0,7, (b — by) = 1,34 a zd-
rovedi pre y redlne 4 = 0,42, B = 2,51, (a — ao) = 1,22, (b — bo) = 09 (p — po) =
=232, (q — q0) = —1,07.

Literatura

[1] H. A. Buavnep: O HomorpadhupoBaHUH IIUIUITHYECKAX QYHKIMI U HHTETPAJIOB B KOMIUIEKCHOM
obmactu. JAHCCCP, T. 55, Ne 9 (1947).

[2]1 H. A. Buasnep: HomMorpaMMBbL CUCTEM YpPaBHEHMit M ananuTuyeckux Qynkouit JAHCCCP

. T.58,Ne5(1947).

[3]1 H. A. Buasnep: Homorpadupopanue aHanmutuyeckux hynxuuit JAHCCCP, T. 63, Ne 2 (1948).

[4] H. A. Buavnep: IlpuBeneHue HoMOrpadhupyeMoii aHAIMTUYECKOM 3aBUCHMOCTH K HOPMAaJIbHOK
dbopme. ZAHCCCP, T. 69, Ne 1 (1949).

[5] H. A. Buavnep: AnanuTiyeckasi TeOpust HoMorpadpupoBaHust GyHUMH KOMIUIEKCHOTO IEpeMeH-
HOTO NEPBOro kjiacca. MareMaTuyeckuit coopHuk, 27, (69) : 1 (1950).

501



{6] H. A. Buavnep: HomorpahupoBaHue CHCTEM YPAaBHEHHIA M aHanuTuyeckux QyHxkumii. Homo-
rpaduyecknit coopuuk (1951).

{71 U. A. Buavnep: HoMorpammbl IUIsi BBIYUCIICHMS JJUTMITHYECKMX (QYHKIMU U MHTErpasos.
VYMH, 9 : 2 (60) (1954).

[8] U. A. Buabnep: O nomorpadu4eckoit anpoKCUMAIMH TUTANTHYECKUX GYHKIMIA 1 HOMOTPaMMBbL
B KOMILIEKCHBIX TTPOEKTHBHEIX TUIocKkocTsX. CoopHuk Beryucnurenbruas marematuka AHCCCP,
Ne 7 (1961).

[91 U. A. Buasnep w I1. I'anaiida: HesnemMeHTapHble COOTHOUIEHUS YPAaBHEHUN TPETHErOo HOMO-
rpaduueckoro nopsaka u ux aBromopdHeie npeobpazosannsg. Matematicko-fyzikdlny asopis
SAV, 1 (1964), 6--43.

[10] H. H. denucior: O nipoekTUpoBHOM Ipeobpa3zoBanuu HoMorpamm. Homorpaduueckuii cbop-
HUK paGoOT HAYYHO-UCCIIENOBATEIILCKOIO CeMUHapa mo Homorpaduu (1935).

[L1] Pleskot V.: Nomografie, SNTL, Praha (1963).

[12] Galajda P.: Niektoré nomogramy pre vypocet analytickych funkcii prvej nomografickej
triedy a druhého nomografického rodu v obore komplexnej premennej. Aplikace mate-
matiky 9 (1964), 131—148.

113] Galajda P.: Nomogram pre funkcie prvej nomografickej triedy v obore komplexnej pre-
mennej. Acta facultatis rer. nat. univ. Comenianae TX., 2. — Mathematica, (1964), 83—93.

Pe3rmomMme

TMPEOBPA30OBAHUS HOMOI'PAMM AHAJIMTUYECKUX ®YHKIUN
MEPBOT'O HOMOI'PAOUNYECKOI'O KJIACCA
" BTOPOI'O HOMOI'PA®UYECKOI'O JXAHPA

1TABEJI TAJIAMJA (Pavel Galajda)

Hacrostiias cratbs 3aHMMaercs peirenuem 3agaud M. A. BusbHepa, nmoctaBiieH-
Hoii B pabore [6].
ITonBeprast HoMorpaMMmy Iyyka (1 .10) MPOEKTUBHOMY IIpeoOpa3oBaHUIO
2
, 2y

- X
x' = eZRe[”O], y' = yo-x

X+ y X +y ’

comectum wkaibl (p), (¢) (1.10) co mxanamu (P), (@) (1.12) (ananornuno (1.11)
¢ (1.13)), u B pesysibTaTe NOJy4aeM LIECTHUIKATbHBIE KOHIYECKIE HOMOTPAMMBI BTO-
poro aHpa, Aarolue OJHUM BbIpAaBHUBaHWEM IS Jt000i u3 dyukuuit S wmu C,
crosimmx B mpasbix yactsx (1.2) u (1.3).

IMocite mpoexTHBHOTO MpeoGpa3oBamst (2.4) 1 (2.8) ypaBuenus uwikan (2.13) 6bumi
npeoGpa3osansl B ynpasienus (3.7) (ananornano (2.16) B (3.10)), Ha oCHOBaHMM YETO
runepGobl 1ist mepemeHoro (P) u (Q) mpeo6pa3oBaich B OKPYXKHOCTb.

TIpx moMouix npeoOpa3oBaHHBIX YpaBHEeHWH ObLIa Takke MOCTPOEHHA OO0IUAs
HoMorpamma 1utsi HopMasbibix popm (1.12) u (1.13). Metoa npeoGpasoBamust GbLT
BBIOpAH TaK, YTOOBI HAa OJHOM YepPTEeXe ObLIA NMOCTPOEHA HOMOTpaMMa, KOT[ad 7
MPUHUMAET JICHCTBUTENBHBIE U YMCTO MHUMBIC 3HAYEHWS.
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Summary

TRANSFORMATIONS OF NOMOGRAMS
OF ANALYTIC FUNCTIONS OF THE FIRST NOMOGRAPHIC CLASS
AND SECOND GENUS

PaveL GALAIDA

The paper is concerned with the solution of a problem proposed by I. A. Vilner,
[6]- By means of the projective transformation

29?2 —
X/ - ‘_‘-V eZRc[yzo]’ yl — y X

X +y x+y’

the variables ( p), (¢), in (1.10) are carried over into (P), (Q) in (1.12) and similarly
for (1.11) and (1. | 3')); there results a nomogram of the second genus with six variables.
Using this, to any pair of values of either of the functions S or C appearing in (1.2),
(1.3), one may read off four further values on a straight line.

The projective transformations (2.4) and (2.8) of equation (2.13) into (3.7) (and
similarly, (2.16) into (3.10)) map the hyperbolas for (P), (Q) into circles.

A common nomogram for the normal forms (1.12) and (1.13) was also obtained
using these transformations. The mapping process was so chosen that in one figure
there appear nomograms for both y real and y pure imaginary.

Adresa autora: C.Sc. Pavel Galajda, Katedra matematiky SF VST, Nam. Februarového vitaz-
stva 9, KoSice.
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