The True harmonically distorted SINe function

An appealing HP48G Graphics demo Ph.J.Roussel
1. Basic function used: cosine function with third harmonic distortion

Consider the Function plots of 'COSCHI-COS(3#4) " intheinterval [O,j]
and 'COSCY 1-a3y=CO503+Y) " with 'a3y=.6" intheinterval [_? ,7] (inRad mode!):

Thefirst function is used in the X direction, the second oneinthe Y direction:

TZe! 99.5 bytes Checksum: # F33AK

« % w 'IFTECw=H AMD w<.5%w,COSCx)-COSC3#w, 0" =
vy 91 bytes Checksum: # 3E0OR

« + gy 'IFTECZ#ABS (g 2w, COSCy)-a3g*COSC3%g0, 80" =

The right maximum positions are easily determined using the EXTE command in the interactive
FICTURE FCM menu:
(.9353166181%4, 1.93966671784) and (. 897444789548, 1. 1648711870 .

The product function 'ZHCR1#ZY ()" isused asthe basic function for a30 plot in Wireframe
format, with ¥-LEFT=8, K-RIGHT=1.6, Y-NEAR=-1.5, ¥-FAR=1.5 (cf. YPAR values below).

Definition of the variables '#e=.935316618174" and 'Ye=.8974447A9548" alows for trans-
lation of additional functions to the top position of the basic function. Consider the Function

plot of the harmonicaly distorted function ' COSCr1+C0503#- 23" intheinterva ['? ’f]:

The function With% of the period, confined within the zeros ['1—4 T ], and trandated to each

maximum is used in the radial direction for putting an extra harmonic distortion on top of the
maximaof the basic function ' ZHCk1=ZY ()"

TZH! 172.5 bytes  Checksum: # 3806h
% + w g "ABSCABSCY)-Ye+i*(H-Hel)' +MNUM +
VIFTECZ*#H#r<n, aH* (COSCH*r- +COSC3xH#r 223,80 =NUM =



Note the use of the complex AES function for the confinement criterion. The 'ABS(4)' gives
rise to two symmetric branchesinthe ' direction at distance /e from the ¥ axis. As explained,
we choose 'H=9"'. The amplitude 'aH=.2".

The complete 30 surface to be defined in 'ER' isthen 'ZRCEI#ZY (Y 1+ZHOK, ¥ ',

For clarity of the plot, thePICT resolution is enhanced with the command sequence:
#391d #198d PDIM. Thistriplesthe normal display resolution.

The following PPAE and YFPAER settings are recommended:

"WUPAR! 115 bytes  Checksum: # 97030
ftB1.6-1.51.582.3-11-112¢-2.51.7 41 49 }

'"PPAR! 78 bytes  Checksum: # FB33h

i1 0-1.6,-.3687181334393) (l.6,2. 847375562650 W B (H,8) WIREFRAME Y &

This corresponds with anEYEFT setting of 2 -2.5 1.7,41 & STEPS, 49 Y STEPS, Z-LOW=H,
Z2-HIGH=2.3.

TheresultingWireframe plot: illustrates the power of the HP480G:




