T3Japan 0 13000 (000 0)020090 80

Joooobogoboooboouoooud

oo ogr
gobboboogogn

1 O0o0Oon

gbobgobooooobooboboobooooobobobooboobooboboboobooob
gooooobobobboooobobobooobboboboooobobobobooobo
gboooooboboobobooobooobooobobobooooboboboogooooobo
goboboooboboobobooboboooobuoobobooboobooobooobobooboboo
0000000000000 00000000000O000000O000ODOO (TI-89 Titanium)
gboobgobooobooboboobooooobobobobooboobooboboooobobo
gobooboobDbooboobbo0obd0dvoyage200 D0 O0DO0ODOOOODOO

2 0Ood

gooboooobooobobooboboobboobobooobobooobobooonbooooo
gboboobooboobobbooboobobboboboobooboobuoobooobon
gogbboobbooobuooobbuodobbuoobboobbooobooobboobboo
gobodboooobooboobobooboobbooboobbooboobobon

gogbooboooooboobooooon BDDD @]DDDDDDDDDDDDDDD

000000 ((-)0000000000000000 [(J(5))]ooo0000000000
0000000000000000000000000000¢{}0000( ]00000000
00000000000000 ()000000000000000000000000000
0000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000
()0 (CLEAR)0 000000000 («](»)0000000 (2nd]00000000000O0O
000000000000000000000000000

0000000000000000000000000000000000 (ENTER)0O0OO
00000000000000000000000000000000000000000000
0000 (ENTER|O000000000000000000000000000000 (ENTER)O
000000000000000

3 Uogoon

3.1 0ODOoogogoo

000000000000000000000000000000000002'0 1200
0000000000000002 000000000000 (A)000000000000
OooC0ooooo (EsCjoOOO

*021-8511 OOOODODOOO ODOOOOOOOOO
[URL] 00000000 http://www.ichinoseki.ac.jp/gene/mathnavi/

48



0000000000000000 (F2]000000000000000000000000
000000 (solve) D0 O0O0O0O (factor)0D0 O (expand) D 00000 (comDenom) 000000
000000000000

0000000000000 000000000000000000000000000000
DDDDDD(@])DDDDDDDDDDandDDDDDDDDDDDDDDDDDDD
0000000000 (F3J0000000000000000000000000000000
00000000000 0000000000000000000000000000000

D0000000000000000000000Oefactor 000000000000000O
000000000000 000D0000O000O0O

R .
el

[ Fo~ -".- Fer I F3v| Fl~ I FS Fé+ I
ﬁ19ebvc (Calc|Other|Pr3mi0|Clean Up)

Fir] Fev [F3«] F4r | FS F&+
Tools|A13cbrajCale|Other|Pr3miDjClcan Up)
s factorlx= 4]

A13cbr
1: e

ffac -2)- i and

3:expand( Lx=2)(xc+2) 35 {xul 1

d:zeros( n factor(x? - 2) xZ -2 dicoived and , G udd = expand

ggappsox( . 5 x2-x=-2

3t propErac = factor(x? - 2,x) mcolve(x+u=1 and 2:x-yp 1 1 |

glnSoluel (x+[2)(x-[2) x=1 and u=6 3(x-2) 3-(x+1)
| factor(x"2-2,x> LOxtu=1 and 2x-y=2, {x,43) expand(1/(x"2-x-23)]
TYPE OR USE €314 + [ENTER] OR [ESC) MAIN RAD AUTOD DE 3230 TYPE OR USE €314 + [ENTER] OR [ESC) MAIN RAD AUTO FUNC 1230

ogooo ogooo goooogad gooooad

3.2 0OOOOooboo

000000000000 (F3)00000000000000000000000000000
0000000000000000000000000000000000000000000
000 (F3)0000000 (2ud](8)0 000000000000000000000
0 (|J00000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000

(F3)0D00000000000000000000000000z—0c0000000000
0000000000000000000000000000000000000000000
000000000000000000000000

rr:-]‘ Fzr ]r3~‘[ r'cvl FE ‘[ F&v m rr:-]‘ Fzr ]r3~‘[ r'cvl FE ‘[ F&v m rn-‘[ Fzr ]r3~‘[ r'ul FE I Fév m rn-‘[ Fzr ]r3~‘[ r'ul FE I Fév m
Tools|A13¢bralCalc|Other|Pr3mID[Clean Up) Tools|A13¢bralCalc|Other|Pr3mID(Clean Up) Tools|A13¢bralCalc|Other|Pr3mID[Clean Up) Tools|A13¢bralCalc|Other|Pr3mID{Clean Up)
2 ANz 50) Lin f'x] “ o [reerhFi 2 1) =0 * 37 -5 1
" limlx-e ' ey =
4-cos(2-x) -4 -x-3in(2- %) e I (x-1)°+3(x-1)+1 * deSolve(y' +2-x g—G,x,'gz)
m[(x-sin(2-x))dx ® . 2 ® taylor{cos(x),x,6,0) u=p2-e ¥
Sin(2-x) _ x-cos(2-x) L] Z[_z'] ’[T =X +><_4_x_+1 =deSolve(y' ' +4-u=0,x,4)
4 2 n=1Lhn 720 24 2 y=B3-cos(2-x)+R4-sin(2-p
SOxksin(2x), XD Z1/n™2,n, 1,9 taulor{cos(x),x,6,0)] deSolvedy' '+4y=0, x,u)
MAIN RAD AUTO OF 2730 MAIN FAD AUTO FUNC €730 MAIN FAD AUTO FUNC 7730 MAIN AD AUTO FUNC 5730

goood ugboogoodg gooaoo gooan

3.3 OUuogn

000000000000000000000000000000000000000000
00000000 (¢)(FJO00 (#)(F5J000000000000000
(¢)(F1)J000DO000OOO(¢)(F3)000000000000000000000 (#)(F2)0
00000000000000000000 (F2)0000000000000000000000
000000000000000002000y00000000000000000 (¢)(F5)0
000000200000 (¢)(F4J0D000O0
000000000000000000000000000000000000000000
00000000000000000 (F3)000000000000000000000000
(F5)000002000000000000000000000000200000000000

49



0000000000000000000000000000000000
00000000000y =f(»)0000000000000000000000000002
000000000000000000000000000000 (MODE]O0graphl0000
000000000000

[Too'lsIZoomI I I lSsl l ]

Fiv| Fer =
[Too'lsIZoomITroce[kesro»h Matn nvaw Penf:

[ e it

'ﬁBLE SETUF

wistart.......... [ E—

-1 P——

[n- For ]
Tools|2o0m)
xmin# % ul
\'gl—x3 -3-x+1 ig?l(:l . L
9= unin=-3.8 1. 1.
4= umax=3.8 2. 3.
a5= AV scl= 3. 19,
g xres=2 4. 53.
&x)—x’% Skx+] x=0
FAD AUTO FONC HAIN FAD ALT FONC HRIN FAD AUTD FUNC HAIN FAD AUTD FUNC
oooo ooooa oooo oooo
prelre (B L2 L7 [ ) |F Lot - L A (A M A R e

Nsa 1] Pah 2] Nsa 3

Srarh ¢ 1:FUNCTION
D 'I Di;

Graph <-> Table OFF 3 ndle. ..
Independent...... AUTOS Gomplexy 4 SEUENCE /—\
Enter=sAVE < ESCECANCEL > - prattvPrl 5:DIFF EQUATIONS
XLS;_”—L \ CEnter=SAVE
TYPE + (ENTERI=OK AND (ESCI=CANCEL HAIN FAD AUTO FUNC HAIN FAD AUTO FAR HAIN FAD AUT FOL
ogoooga oooooon ogooooad ooo

4 0O40O0Ob0OOogood

goobooobooobboobbuooobooobboobboobbooobooobo
goboooboooobooboooboobooon

00000000 [1,2,3]0 00000000 (STO)J00D000 [1,2,3] (STO]a

goooo

D000 (F4)1 (Define) 000000 Define o =[1,2,3) J00000000000000000
000000000000000000000000000[1;23] (ST0Je000000000O0
00000000000000000«0000000000000000000 ((20d](5)41)
0000000000000 000000000000000000000000000000

gooooo

0000000000 (2ud)(5)4000 (a) 0000000000000 000 (L: Vector
ops) 10000000 (dotP) 00D (crossP) 00000000000 OO0OOOOOODOODO
00000000000000000000000000000000000000000000
00 (rref) (20d)(5]44 000000000000 (CATALOG)200000 (v)0OOO0OO0O0O
0000000000000 (CATALOG|OODOO0D0O reef( 00000000000 c=11,2]T

Oa=[L11 b=[-1,1]T000000000000O0O0OOOO000 ¢c=

%Ba+wDDDD

rhansJardcor ol areeher|pramin ckrasn'uoﬁ QBWEIJU:«S;UJ_] hanadcora c'%zlnfﬁ':r i c1e'asn'upﬁ hanadcora c'%zlnfﬁ':r i c,{,‘.:.,,[ﬂ
1:Number 3 asT
4 a 2
» w[1 2 3]+a [1 2 3] 3
Sidotpc M T N |=te 5 €150 4 5 &
%E:Polir‘ =3 : : L] 2 = dotP(a, b) 32|
=[] 2 3]*a [1 2 3] SEDCSlmd < o[ [1 2 3] 3 = crossP(a, b) [-3 & -3)]
11,2,31244 7irSphere crossP(a, b)|
MAIN RAD AUTO FOL 1730 TVPE OF USE €314 + (ENTER) OF (ESCT HAIN FAD AUTO FOL 2730 HAIN RAD AUTO FOL 5730
0000000 (STo)  (20d)(5)4 (a)(») Doooooo DoooO
'5:1’5 M;ezgra C’?I‘c]l‘l:;:;r Pr’;smlﬂ C'Ierosr:l.lbr_\ [rz\m msczbro (0316 n!;er Prsiﬂu chon I.ID] ] Ioou ﬁlsebro (alc nther Prsmlﬂ cho‘n I.ID] ] Ioou ﬁlsebro (alc nther Prsmlﬂ cho‘n I.ID] ]
-l J-)b s DelVar a,b,c Donel 'UEBLD) 1 = eigUlca) o3 L
! 41 ! a1l a 1 0 [ sa [ " solve(det(a = x)=0,x)
'rref[[ ] sf0 3 1]+b 0 a1 1 2 1 2 ) x=3 or x=-1
11 2 - ! o = eigUl(a) {3 -1.3 = eiglc(a)
[1 o 3.2 a 2 2 |ezolvetdeta- 020,20 707107 - 948683]
0 1 1.2 = det(b) a~+1 ®x=3 or x=-1 L7O7107  .316228
reef(l1,-1,131,1,21) det(b) solve(det(a x2=0, 3] eiglc(ad
HAIN FAD AUTO FOL 8730 HAIN FAD AUTO FOL 3730 RAD AUTO FOL 6730 HAIN FAD AUTO FOL 7730

ubbogoboodan

ugoo

50

ugoo

gooooo



00 ADDDO0O0O00000 ADDOO0O0O0O00 (20d)(5)4200000 det(a) 00000
0000000000020000000000000000000000000000000C
00000000000000000000000000000LUDDO QROOOOOOOOO

5 Uuobboobd

5.1 UOO0O40ogo0O

gobooobooobooobooobbooobooobooobbooobbooobo
gobobooobooooooboboobboobobooobbooobobooooboboonboboag
gogbbooobboobboooboooboooobboobbooobobooobboonbobda
gboboboobobooooon

ﬂw_{—m+mm (-7 <2 <0)

(m-w)2 (Oo<m ETIEIE

i
DDDDDDDDDDDDDDDDDDD2/ 7T;"Esinn:vdal:DDDDDDDDDDDDDD
™ Jo

goboooboobobooboboobboobboobobooobooobn0obDbOODbDDO
oooboooboboooobobobObosmerd 00 0O0O0ODOO0OO0O0ODODOODOO
gogbboobooobboobbuoobooobboobbooobooobboobobda
0000000000000 00000000000UOO|z|>70000 f(z)=00000
goooobooooo

I :
flx) ~ N /_OO{A(u) cosuz + B(u)sinux}du

0 . Tu — sinTu
Aw =0, B =— [ f(t)smutdt:\/zw

O00000B)UDODOOODOUOOOOOODODODOOOOODUOOOUODOODOOOOOOO wO
z0000 @DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gbobogboobboooooobboobouoobbooboaboo

Fie| Fer [Fir| F4r | FE Fér
Tonls|A13cbrajCalc|Other |Framib)c1ean Ur|

.J“[“;x -sincn-xj]ozx

S[sinCk- M) = nem)

S 53, B, 70
HMAIN HAD ALTD FUNC 1030 F1RIN RAD AUTD FURE AN RAD ALT] FUNE HIAIN AD ALT] FUNE

goog gooooaoo aoo gooooo

5.2 000000

oo

RN f(x)DDDDDDDDD/ eSS f)dt 0000 0000000000000 00000
0

gbooobooobooboobooobobbobooobooboobobobooboobooong

gbooooobobobobooooboboboobobobooobooobobobooooboo
gbobooboobbooooab
gbobgoooooboobobooboooooboboboooboooboboobooobooob
gboobobobshboboboboobobbooboobobboooobuoobOoboOoD sd
gobooboooboboobooobooboobooon

o1



0000000000000 0000O00000000000D0OD ((F2)]3)0000OODOO
gbogbuobobobobobooboobobobobuooboboboooboboboboo
gbooboobooooon

goboogooboooboboobboobboooboooboooboboooboooobo
gobooboooboboobboobobooooboooboooobobooboobooboboobobao
gobbooobobooboboobboobbuoobboobobooobooobboobboo
gbobobooboboboboobooboobobobogboobobooboooooon

Fev [F3«| F4= | FE Fé+ Fev [F3«| Fu= | FE Fé+ Fev [F3«| Fu= | FE Fé+
-Tools ﬁ1szbvc|cc1< Other|Pr3mi0jClean Up) -Tools fA13¢brajCale Il(hzrl?rsmll Clean Up| -Tools fA13¢brajCale Il(hzrl?rsmll Clean Up|
2t t -
0[ e’ ]dt I s>2 . . ®Define w(x)=1/2-¢ X+ 3/
12 -JB[L~sin(b~t)~e s tat | = -expand[ﬁ] Done|
+ s =13
® - s _2b's BACIE VRS L (u00) +
3 s -t & s 8 2 adx
w2375 Yat|s >0 =7 T b
0 (s2+b2) s2+4 s2+4 s~ sin()
S 3k -5kt ), 4,0, °°)Is>0 b*t)*e"( skt ), 1,0, 1520 nd(l?s/((Zs-l)*(s"2+4))) (x),xz2)+2d(g(x){x)+g(x)l
MAIN RAD AUTO POL RAD AUTO POL 1230 MAIN RAD AUTO POL RAD AUTO POL
gogoooo1 goooog 2 goooon goooog

goboogoobooobboobobuoooboooboboobboobboooboooobo
goboooobobooobooobbuoobobuooobooobooooboboobbooboboo
ggbbogobbodobbooobbuodobbuoobbooobbooobboobboobboo
gboobogoooobooboboobooooobobobooboooboobobobOobooobobo
goboobooooo

5.3 UQooon

gbobobooobooobouoooboooboboobbooobbooobboobboooobo
gbobobo2000000000000000000000D00DO0DO0D0 c(deSolve)
gbooogobooobobooboboobobooboooolobooooboooboonooo
oooOoO0DOOo0bOOo0oDbOOo0O00oCc0OoOOd0OoCObDO0bOO0DOO0ODbDOUODO@LO@2
OO0O000C000D0OdeSolve DD OOOODOOOO0@r DO nO00000000D0O00DO 200
0000y +y =zcos2c000000000000000000O0O0

: —x
y=\|-——-= -cos(2:c)+< —|——>-s1n(2:c)+@7-e + @8
100 5 10 25
I’ Fix| F2v [F3v| F4v [ FS Fbv I ] I’ Fix| F2v [F3v| F4v [ FS Fbv I ] I’ Fix| F2v [F3v| F4v [ FS Fbv I ] [F I I ] I ]
Tools|A13ebrajCalc|Other|PramiDjClcan Up) Tools|A13ebrajCalc|Other|PramiDjClcan Up) Tools|A13ebrajCalc|Other|PramiDjClcan Up) Var| ﬂx) Solue Unit|syrbol Intevnat [Tool]
=deSolvelx-y' +]1+u?=0,»

nllaZ+ 1 +u) =1 - 1n)

wdesolve(u? +(x2 - x-y)-y' P

. deSolve[g' =(x+ 9)2, 'S 'J]
tani(x +y) =x + €3

®deSolve(x-y' +uy=x-Jg,x,p

= deSolvely' ' +y' =x-cos(2p

"(3x + £10) ¢ X - L2500 )

Done
- solue[g(@) =0 and [%(g(»b

Y -X ., B4 13 _x 3
It -~ =82 li=3+% 4= [199 5] cos(2- X)"[T’ B9 =32 and B10 =12
. (™24 (M 2—secky Dy ' =0, %, )] Solue(x* Lry=xekl (g p] Lvely' '+ -x*cos(2x) X, 4) g(x),x)lx-o) l,{EQEEIO})
MﬁIN EAD AUTOD POL 2730 EAD AUTOD POL Y4730 MAIN EAD AUTD 1730 EAD AUTD POL 5730
1000g0ag ooogooon 2000000 gooon

ubooooboboobobdoonod STO}DDDDDDDD y(x)DOOOOOODOOOOO
000000000000000000000000000000000000Y"4+2y'+y =sinx

00000 y0)=0, y(0)=1000000000000deSolve 000 0O0O00O0OOOOOO

~ cos(z)

0000 y=(Q9-2+ @Ql0)e™™ 000000000 (STO) 00000 y(x)00O0

00000000000 (F2)1 Osolve 000000000000 »(0)=0, 4 (0)=10000

@9, @0O0D000000D00000000000D00000000000ND0N000N0NoNoonon
1 _

DDy:E{@x+Dex )} 0ooo

— cos(z

52



D000000000000000000000000000000000000000 (00
0)000000000000000000000000000000000000000000
TI-89Titanium O voyage200 000000000000 0000000000000000000O
0000000000000 0000000000000000000

000000000 (MODE]6 000000000000000000000000000
(¢](F)0OO0DO0DO0DO0DO00D 00000000000y =00000000
000000000000002+yy =000000y =-2/y0000000000000
O (¢)(F3)000000000000000 (¢)(FU0400000¢=00000000000
D0D00D00D00D0000000000000000000000000000000
D0D000000000000000000000000000000000

Y| EEEEFEEET ) [SEEEh s ERE) mmmm
“PLOTS Vi Lo it

1t LR A T A SR T
‘51 LI S B AR TR TR Rt

Grarh....... TF ~
T:FUNCTION

Bier o 2: PARAMETRIC

Andlk........ L

@

911 1

2
Exponentid 35 <)
. jumeiegl] S13pSUENCE e VA VAN
retty Prigiray (n] UNS —]—
| coznfo AR s NN A 1
MAIN RAD AUTOD POL /30 SELECT ONE 15T-0RDER FUNCTION ONLY MAIN RAD AUTO DE
MODE)0 0 0 0000 (¢)(F) D00 (¢](F3) ooo

20000000000000000000000000000O0O0Ovander PolOO0OOO
V' 4 u(y? -1y +y=000000y, =y, vh=—yl—pl?—1)*yp 000000000000
0300000000000000y;,1,---0000000000000000000 g, 000
DDDDDDDDDDDDDDDDDDDDDDDDD[]m 0000 (F1)900000 graph
MmmDDDDDDD%MDDDDﬂﬁdDDdﬁMDDDDDDDDDD[j (F3)00000
DDDDDDDDDDD[] DDDDDDDDDDDM,wDDDDDDDDDDDDDDD
00000000p=100000000000y((0)=0,+(0)=100000000000

[nvl rzv[rz If'c lrs?‘ FS-I F7 I ] Fiv| Fer F7 F7
Tools|2oom|Edit] v |AT1 [Style]Axes... Tools[2oom| Truce[kesravh]nathlnraw Fen) |c ] Ioo'l ZoomITrace[kesravh]nath[nraw Fen) |c ]
<PLOTS s 1 [
vul'=y2 I Visn—=A~ BUREE /./
ui1=0 ) LN //f?{\||| /
uzr=-ut = (w12 - 1) w2 4 H
e RERNRESE7 RN
§%§=_ III\\\// \\I
HECK. ARES AND INITIAL CONDITIONS MAIN m‘maur — MAIN FAD AUTO OE
200000 (¢)(F1) fieldDOO (F1)9 DDDDD@@ 000 y1, 0

gooboooobooobobooobboobobooobbooobooooboboooobooonoobo
goboooobuoooboooboooobboobbooboboooobooobooboooboboo
gboobougobobooboboboooboboobobooboooboobooobodao
gboboooobooboobgooboooooboboooboboobobobbobobooboobo
gobooobooobboobbooobooobboobboobboooboboobboo
ooobooobooooboobooooboooboooon

gogad

1] 0000000000000 00000000O00 BOOODODODUOODOOUOOOOOO
OO000pp.89-92000 130 70O
(URL) http://www.ichinoseki.ac.jp/gene/mathnavi/file/eng_H13b.pdf

53



