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COLPUTER PROGRAM — PART A

DIMENSION X(14), YOIa), s la)
DATA UGJAOVS.,ﬁu?.,Uzbn.UZ&..ULb-.Ulé..UU7..U07..1U3-.103.
#*. Q43 . Qa43, . QL. Qlunis
Do S J=1, 20
READC(L, 10> (X(L)Y, L=1, 1 &)
READ (L, L) (Y (L), L=1,14)
WKL TE (2, Z0) (XY, =1, 1<)
WRITE (Z, 20) (Y(Ly), =1, 14
10 FURMAT(14F4. 1)
pa] FORMAT (59X, 14 (F4. L, X))
X:=UlM=0. O
Y5UM=0. O
L =0 Mi=1, 14
XSUM=XSLIM+DG (ML) ML)
=0 YEUMSYSUM+ELGS (ML) » 7 (M)
WRITE (2, 9., 25idmM, i
S0 FURMAT (5K, 12, SX L (F 100t 45))
S CUNTINUE
sSTur

END
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WK C -

e KN

&P

COLIPULER P ROGRAM - PART B

======

DIMENSION X (212, ¥ (212, S5ETHAI
#*, PU(ZL), VX(2Z1),. VY (2Z3). VC2))
#, FY(ZL), FX (21, PCXR (L) PCY(
*U(14)

READ (L, L) (UG(I), 1=1, L4
KEAU (L, 10X (LU(L1), I=1, I4)
PEAD(L1, 2)W

READ (L, 3)Y(X(I),1=1,21)
READ(L, 3)»(Y(I), I=L, 21
READU(L, 3)(T(L1)), 1=1,Z1)

READ (L, 32 (R(I), 1=1,%1)
FURMAT(14FS, 4)
FORMRT (2F6. 4, L2Z2FS. 4

FURMAT (F4. 1)
FURMRT (L&F4. 2794, &)
FURMAT(14F4. )
FURMAT (%, L4 (FS. 2, <5

bu o Jd=1, 2}

SMJ(J)r=0. o

DO 6 K=i, LO

FEAD(L, 4> (D(1), M=L, L4)

DO 16 1=1.14

JsikK+1

<
' 1) AY

>

1,
AX(
21,

HOMU'“I).SHJ(ZI).T(ZL)

(Z1),.ACL1)., (21D

P
R(211),CO(14),DG(14),

SMJ(IIsSIMI (I +LG LI+ (D1 ##Z2)# ({W/Y, HL2#D0G(]1)
SETA(WD =ATANC (Y (D= (=112 (X () =X (=] ¥ ))I®S7, LWé

LETA=SETRIJII /ST, E¥6

VX(DI= (X (D) =X (=1 /D) =1 (Jd=1))

VY (D =(Y(DI=Y(J=L )/ (TCIr=T{Jd=1 2
VD)=LK (VX (D) a4V () #el)

FADMS D)=V D /R GD)

L () =sALMG (J) *oild (lb)

PCX () =2 () #2052 kTH)

PCY (D) =PL () RSINCLETH)

FAACIIB (A =R (=L /(T (Ir=T(J=1 )L
AY (D) (Y (D =Y (=1 D))/ =1 =1 ) ) ews
FOII)=SaRT (AX (D) #ieldrRY (JI#ie2)
FlJ)=WsA() /Y. Bl

FY(JIsF (JIHSINIZE ) #)
FX(J)=F (D) #CU=(ZETA)

CUNT INUE

WRITE(Z, /)

FORMAT (Sx., “FINKL REFPURTZ, //)

WRITE (Z, 8)sMJ (D) SEVACD)  AOHU D, PLODDY S AGD

WRITE(2,7)

WRITE(Z, 8)VA (I (U VD) AR, RAY (D2

WRITE(Z, /)

WRITE(Z,8IF(J), FRUID,FY(J), PCX (D), PCY (D)

FURMAT (SX, G(FZ0. o, 3X)/7/)
STOP
END
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RESEARQH SUMIMARY

Title Of The Resgearch:

The Dynamic Analysis Of Two And Hal? Backward Somer-
sault PFrom The Springboard.

Introduction:

As physicel training science was advenced depending on
thhe researches made by physicel education people, diving is
cosiderably developed lesding to an increase in both diving

moveinents end performance difficultye.

However, scientific dynamic analysis assisted the
trainers to understand the correct way to perform ithcse
difficult movements, hence this was reflected on the de-
gree ol gkill by which the divers perform tiese move.ecnis.
It is abvious that tie foreign divers are more sgkillful in

doing tne composed nioverents than the Bgyptiean ones.

The researsher from his sight of view believes that
tiiis is because the trainers do not have the enough amount
of information about diving movements which makes them able
to know the mechanic factors affecting the path of each of

thiese movementse.

There 1s no doubt that taking these factors and in-
formation into consideration makes the trainer able to
guide and control divers performance mistakes raiging

their level of performance.
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Aimgs of the Research:

l. To study and analy;;; the dynamicg of take-off for the
two and half bacltward somersaulte.

2e To describe the most suitable positions for collect—
ing the most suillable amounts of angular momentum during
take-off leadinz to complete diving performance.

3 To determine the dynamic factors effecting the level

of performence for 2} backward somersaulte.

Researsh Procedure:

1. ilethod used:

{
The researsher used the descriptive method utili-

zing movement anelysis with cinematography.

2e Study Sample:

The sample wzs definitly chosen es four members

from the A.R.E. nasional diving team.,.

3. Ingtrumentation:

The researsher used the following instruments:
1. Cenematographye.
2. Measurments which included the following:
~ Physicel measurments as body weighte.
- Measuring the activity performance level uging
the judges methode.
3. Kinematographic measurments which inciuded the

following:
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-3 -

Determination of the centre of gravity of the

body

during the performance of the activity under studye.

Determination of the moving path of the body centre

of gravity during the performance of tihie activity

under studye.

Computing the force acting on the centre of gravity

of the body in bgth directions, the vertical and :ori-

2 . . . . )
zontal as a function in time during the performance

of the activity under study.

Computing the impluse of the force acting on the centre

of gravity of the body in the horizontsal and vertical

directions as a function in time during take-off.

Computing the moment of inertia.

Computing ithe engular momentuwr actin. on the censre

of gravity of the body in bvotl: vertical and horizo-

ntal directions ag a function in time during take-~

off when performing the activity under study.
Computing the angular velocitye.

Computing the take-off angle.

Computing the height of the centre of gravity
body during flighte.

Computing reletive impluse coefficient
Computing the moving result.

Computing the angle by which the diver enters
water.

Computing take-off time.

of the

the
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3. The Computer:

The researcher used the computer, applying the dynamic
variables program which was designed by the researcher,

as well as the step wise regression progranme.

4. Regearsh Pexrformance:

The greatest posgsible number of atsempts for each
diver were recorded using cinematograplhy.The number of
attempts was 28 as 7 attempts for each diver. The best
ettempts suitable for anslysis for each diver were

selected. The number of these attempts was 15.

Conculgions:

According to researsh results, and within tiie limits

of rescarsh sample and the accuracy of data collection methods,

the following was concludeds

1. The take-off time on the diving springboard ranged between
(C.40 Sec and 0.88 Sec), reaching 0.70 Sec for the besgt
attempts.

2e The flying time during the performarice of the activity
under study ranged between 1.16 Sec and l.24 Sec. rea-
ching 1.20 Sec. in the best attempts.

3. The angle of inclination of the centre of grevity of
the body on the horizontal at the moment of disconnuity
was between 56.50° and 66.00°, reaching 64.50° for the
best attempts. )

4. The take-off angle at the moment of discoﬁguity ranged
between 45.00° and 71.00° reaching 59.04° for the best
attempts. |
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The relative impluse coefficient ranged between 0.98
and 5.38 reaching 1.0 for the best attempts.

The moving result at the moment of disconnuity ranged
between 1.0 and 3.0 reaching 1.7 for the best attempts.
The maximum height reached up by the centre of gravity
of the body at -the moment of disconnuits during flying
ran;;ed between 4.22 m and 4.62 m, however it reached
4.4 m for the best attemnptse.

The deviation magnitudes of the body centre of gravity
once the arms enter the water ranged between 168° and
177°, while the deviation was 173.2° for the best
attemptse.

The divers level of performance evaluation degrees
considering the attempts under study rznged between
26.6 and 42.0 degree, It was 49.0 degree for the best
atteuptse.

Variation of the dynamic vsasriables contribution in the
level of performance of the activity under study. The
deviation angle of the body centre of gravity at the
moment of water entering was the greatest contribut-
ing variable reaching 0.62981, then the relative implhse
coefficient, flying time, inclination angle of the body
centre of gravity on horizontal at the moment of discén-
aulty, the maximum height gainzd by the body centre of
gravity during flying, moving result and the angle of
take-off, The total contribution of these variables in.
the level of performasnce of the activity under study?

was 0.73746.
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12.

The regression line equation between moving performance
level degree and each of the contributing dyneamic

variablecwag as follows:

Degree of performance level = 283.5838 +(2.3964 x angle
of deviation of the centre of gravity of the body once
the arms enter the water - 2.446 x relative impluse
coefficient - 132.1799 x flying time + 1.5573 x angle
of inclination of the body centre of gravity on the
norizontal at the moment of disconnuity - 2.3592 x
take-off time - 4.0604 x max. height gained by the

body centre of gravity during flying + 14.916 x mov-
ing result - 1l.1924 x an:le of take-off at the moment
of disconnmity .

Variation of body posit;on confi uration characteristics

. C o s T . . :
at the moment of dlscoqpulty in tiz attempts under study.

Body position at tie moment of digconnuilty in the best

attempts had the following configuration charactisticag:

— Inclination angle of heade. 21.0°

- Angles of shoulders joints. ' 11.0°

- Angles of arms Joints. 116.5°
- Angles of hands jointse 174.5°
- Angles of nipsg Jjoints 160.5°
- Angles of legs joints 112.5°
~ Angles of feet joints 135.5°
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13. Variation of body position configuration characterist-

ics at the moment of water entering in the attempts

under study. Body position at this moment in the best

attempts had the following configuration characteres-

tics:

- Inclination anzle of head 10.0°
- Angles of shoulders joints 57.0°
- Angles of arms joints 43.5°
~ Angles of hands joints 124.0°
- Angles of hips joints 176.0°
- Angles of legs joints 156.5°
- Angle of feet joints 131.5°

Recommendations:

Since the resulis of this study proved the imporitance

of tale-oii in afiecting the moving path, consequently

the 2% back level of performance degree, the researcher

recommends the following:
1. When teaching the activity under study the reseersher

suggests the following manners:

a) Developing the strength and speed of musclss work-

ing on the main joints used at the moment when the

board is pushed down by the feet through the follow—

ing excerises:

(Standing)s Jjumping on the spot.

(Standing) jumping on the spot bouncing two times

then bending the knees to the chest.
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(b)

- (Laying) Bending the knees to the chest and surr—
ounding them with the arms.

- (Standing)- Swinging the arms up passing through
the sides.

- (Standing) Standing so that the back faces the bar
at a distance of 30 Cm then Jumping up and backward
to touch the bar with hands. (The bar is 2 m height)e.

Procedures of teaching two and half back:

Two gnd half back is teached using the trampoline and

longa as follows:

= The trunk of the diver is surrounded by the longa
belt. Then the diver swings his arus up passing
through the sides uatil they reach the shoulders
level with the feet pushing strongly. The arms
keep moving until they reach a level sligntly
heigher than thce head. The body geins an acceleration

when the trampoline beging to bounce upward.

- As a result of feet pushing during trampoline bounce
with the body neld to the back wiih about 59°, the
body is thrown up in the air.

- Before the body reaches the maximum height, the diver
bends the knees and hips joints to the chest surrouﬁd—
ing them by the arms holding the head to the back.
This action leads to a decrease in body moment of
inertia and an increase in its angular velocity
agsisting the completion of the two backward rota-

tions around body horizontal axise.
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(c)
(D)

- A11 body joints must be stretched keeping the arms
up at the end of the 2nd backward rotation leading
to an increase in body moment of inertia and &
decrease in its agular velocity. Due to this
action, the body becomes in a suitable nosition

for landing on the trampoline using tHe arms.

- The trainer pulls the ends of the longa rope to
help the diver to land smoethly by the arms on the
trampoline. This excerise is repeated until the
trainer is satisfied with tae diver feeling of the

two and half back, then he moves to the next stepe

+5

ne diver uses the 1 m springboard in the diving

pool and performs 1% back thaen 2% backe.

-~ The diver repeats the 22 back until tue trainer
is satisfied with his sucess in achieving the

aim of the activitye.

- The diver repeats the 2/ back from 3 m spring-

board achieving the aim of the activitye.

~ Observing that the best angle for entering water

is 177°.

The take-off time must be within 0.70 Sec.

Achieving the body position configuration characteri;
stics, illustrated in attachment no. 1, Carefully at‘
the moment of disconnuity and once the arms enter the

water.
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