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COMPUTER AND THE SPATTAL I MAGI NATI ON I N GEOMETRY

. Current ly the incoming students of our university - VŚB _ TU of ost rava _ are
graduates of  var ious t ypes of  schools -  grammar schools,  t echnical colleges and t raining
inst it ut ions. The standards of  t hese schools are quite dif ferent  and, t herefore, t he level of
knowledge of students in mathemat ics and geometry also varies. The students have, however,
one thing in common -  a very low level of  development  of  spat ial imaginat ion. This is due to
an absolute absence of  t eaching of  descr ipt ive geomet ry at  most  schools and there is also only
a minimum of  at tent ion devoted to stereomet ry in t he subject  of  mathemat ics.  The
development  of  spat ial imaginat ion, so much needed in our students future technical
engineers, is,  hence, neglected.

The universit y,  t herefore, carr ies the main burden of  t he development  of  spat ial
imaginat ion of  future engineers. The studęnts encounter  t he subject  of  descr ipt ive geomet ry
already in t he f irst  semester .  I t  causes them, due to the above ment ioned reasons, signif icant
problems. I t  is t hen a task for  t he teacher to help his/ her students.  using all means available,
develop their  spat ial imaginat ion.

Without  any doubt ,  one of  t he tools very act ively used in t his process is computer.  I t  is
not  there to subst itute for a teacher in the teaching process, but  with the help of computer, a
teacher can demonst rate a large number of alternat ives and ways to examine a part icular
problem. This system br ings more work for  t he teacher,  but  also more interest  in geomet ry
f rom the students.  At  I MDG VSB-TU we elaborated some spat ial problems on solids for  t he
computer -  in part icular  intersect ions of  solids w ith a plane. intersect ions of  line and a solid
and some other intersect ions of  solids.  I t  was our goal t o depict  t he examples in such a way
that  t hey would be graphic and clear,  would respect  t he methodological approach to the
solut ion and would show all t he spat ial relat ions between the geomet r ical objects.  The
examples are processed on "Modelar"  sof tware.

An intersect ion of  t he cylinder of  t he rotat ion w ith a plane may serve as an example.
The task is,  for  t he sake of  clar it y,  solved in axonomet ry.  The individual steps of  t he solut ion
are depicted on the screen in t he follow ing order:

l .

2 .

3 .

Represent at ion of  t he sol id:
cylinder of  t he rotat ion is depicted.
Represent at ion of  t he in t ersect ion
p lane:
mutual posit ions of  t he cylinder and the
sect ion plane are depicted (see Fig.  1) .
Const ruct ion of  t he cent re of  t he
int ersect ion el l ipse and of  one of  i t s
diamet ers:
an auxiliary plane and it s intersect ion
w it h t he sect ion plane is depict ed,
together w ith the cent re of  t he
intersect ion ellipse and also one of  it s
diameters.
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4. Const ruct ion of  t he second conj ugat ed
diamet er :
t he plan of  t he diameter of  t he ellipse
and a corresponding diameter of  t he
intersect ion ellipse is depicted (see Fig.
2 ) .
Const ruct ion of  t he t angent  point s:
using aff inity to const ruct  the points at
which the intersect ion ellipse is t angent
to the out line of the cylinder.
Represent at ion of  t he sect ion:
the cut -of f  par t  of  t he cylinder is
depicted including all t he spat ial
relat ions ( see Fig.3) . Fi g . 2

F i g . 3

7.  Rot at ion:
the whole picture including the depicted af f ine relat ions rotates around z axis,  t en
posit ions are depicted.

The example can be stopped and restar ted aL any point .  This allows for  t he teacher to
make cornments on the picture depicted on the screen. The only disadvantage of  "Modelar"
stems f rom it s abilit y t o work only w ith solids;  it  cannot  depict  a line, a point  or  a plane.

The greatest  cont r ibut ion of  t hese programs is not  j ust  in t he methodical approach to a
problem but  panicular ly in rotat ion of  t he solid and of  t he sect ion plane which shows spaces
relat ions to students.

KOMPUTER I  WYOBRAZNI A PRZESTRZENNA W GEOMETRI I

Autor omawia opracowany w VŚB.TU ost rava program komputerowy . .Modelar ' '

wspo mag aj  ąc y nauczarLi e geometri i wykre ś lnej .
Program zajmuje się w szczegolnoś ci przekrojami brył  (ost roshpy, graniastosł upy

stozki i walce)  oraz punktami ich przebicia.  TwÓrcy programu w idzązasadniczą jego rolę nie
wpodejś ciu metodycznym ale w mozliwych do pokazania obrotach brył  ( ,nru z elementami
tnącymi) , uł atwiających studentom obserwowanie zachodzących relacj i przest tzennych.
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