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® Degree, Minute, Second calculation 3434 # Display @ Operation modes Press oD once more o leavethe Display modes & Calculation priority sequence & Number of stacks @ Overflow and errors
® Binary, octal, decimal, hexadecimal calculation 35-36 . . . . .
USER MANUAL FOR GRAPHICAL CALCULATOR -Bin?r,y octal. decimal. hexadecimal conversions 3638 [ mend. Fix mode:- specify number of decimal places. "FIX" symbol appears in display . o . There i I nstack" for the " fl If the operational range of the unit is exceeded, or incorrect inputs are made, an
. octal, decimal, hexadecimal COMVEISIONS v When using calculatoit is necessary to select the proper mode to meet your B window. This calculator employs true algebraic logic to calculate the parts of a formula in 1ET€ 1S @ memory area Known as a “stack™ for the temporary storage ol low error message will appear on the display and subsequent operation will be
- Negative expressions ................ . : 39-39 requirements.  This can be done by pressing to view the main menu and Sci mode:- specify number of sienificant digits. "SCI" symbol in displ the following order :- priority numeric values and commands ( functions, etc. ). The numeric value stack impossible. This is carried out by the error check function. The followin
1. General Description »BaS{c amhmet?c operations using binary, octal, decimal, hexadecimal values........38-38 select the appropriate mode by moving the cursor to the right or the Ieft. ci mode:- svllaienc(;ownum er of significant digits. symbol appears in display has nine levels, while the command stack has 24. 1If a complex formula is opeprations 'Will result in errors - y ’ 5
,Loglgal opemtloqs 39-40 Calculation modes " ] e e . . 1. Coordinate transformation / integration, ~Pol(x, ), Rec(s; ), dx employed .that exceeds the.stack space available, a stack error (Stk ERROR) :
y Norm mode:- cancels "Fix" and "Sci" specifications. ~ This operation also changes )
® Statistical calculation: 40-40 Press MODE once to read the first . functions : message will appear on the display. . . .
® Key matrix 33 _ Standard deviation 4043 GRAP _ ( B 226 of the main men MODE ? > ) L ) ) the range of the exponent display. When the results exceed the 2. TypeA ntions :- o } ) 1. The answer, whether intermediate or final, or any value in memory exceeds the
® Display 4.4 Regression caleulation 454 LRN — GRAPHIC ——— OFF pag . COMPEROTIIRS COMP mode : - general calculations, including function calculations can be following limits, exponent i to be displayed. Thes.e functions are thosze 1K:1‘ which the vaIU§ is el.mred and than the function Calculations are performed i the order of the highest caleulaion prioriy first value of £9.999999999 x 10°.
® Operation mode 57 ] ical I i 55 Z - SciFixh [DRIGPROG exeauted. key is pressed, such as x°, x”, x!,°" ", Engineering symbols. c K P ¢ P ' 2. An attempt is made to perform function calculations that exceed the input
o Cileuhton prory s . ;\Iumerllcal nte m;mn - %-i(; Fune Cls REPLAYG T yp N COMPLEX mode:- calculations including complex numbers can be executed. Nom 1= 107> I, or x| > 100 3 Power/oot ¥ Once a calculation is executed, it is cleared from the stack. range
| ormula memory function - — — | "CMPLX" appears on the displa o0 0 . b . . . - . . .
® Number of stack 9-9 . . | pp play. Nom?2:  107>[x, or[x|> 10 4. Fractions, a . . L 3. Improper operation during statistical calculations, e.g., attempting to obtain x
o Nunberof ot s andcslaon it 9.9 o somplex Bumber Cuulon (Optonal) o SH'FT ALPH[Q @ @ EMODEJ M Press [37] to select the mode. MODE ? 8D mode:- standard deviation calculation can be exccuted. "SD" appears in the e 5. Abbrevited mulplcaton format i frontof , memry or parcnthess, such & Number of input/output digits and calculation digits ottt ol gt & dlempine
® Overflow and errors. 10-10 Zoom Org  Factor ~ SKETCH  Value X—Y PROG = - H H COMP m display. . . . . In combination with Fix, Sci or Norm mode, ~you can cause the exponent display as 2m, SA, TR, efc. . . o . 4. The capacity of the numeric value stack or the command stack is exceeded.
® Number of input character 10-10 [Draw] [Rangej W [ N ] [ 3 ] Calc REG mode:- (;.egliessmn calculations can be performed. "LR" appears in the for the number being displayed to change in multiples of 3 by pressing . 6. Type B functions :- The qllowable 1ngyt{out?ut rgnge ( number of ;:hgits.) of this unit is 10 dlglis forg 5. Input errors are made, e.g, 5 3E.
o Correction 11-12 IL Graphs 59-60 ) \ Y= e= L d IISP 2y. ) ) ) ) These functions are those in which the function ey is pressed and then the mantissa apd 2 digits for t e exponent. Ca culations, .however, are performe
e ¥ 4 ¥ = x! DEC X' HEX 10* BIN e* ocr As the icons "" or "€" appear, one BASE-N mode:- bmaryiloctall, dgcn;la], ha;ademmal cbon\'erSlp Z andt C%]}giast]??\;: ¥ With the exception of the BASE-N mode, Fix, Sci and Norm modes can be used value is entered such as , *Y, log, In, ¢, 10%, sin, cos, tan, sin”, cos”, tan™, inernally with a range of 12 digits for a mantissa and 2 digits for an exponent. When error message appears, most keys will become inoperative. In this case,
1. Manual Calculations, 13-13 ® Built-in Function Graph 60-60 X3 XY X2 Log In canpress [3] or [€] correspondingly ~ [MODE? as well as hogdl'Cﬂl Operations can be carried. out. g in combination with the manual calculations. sinh, cosh, tanh, sinh”, cosh”, tanh”, Int, Frac, Abs, (-, (following in ; press the [ key to return to normal operation. You can also press the [€ ] or
E)lverlgla:;:ﬁ lobll;il‘lriﬁ function graph: 61-61 N 7 e to view the hidden menu. REG BASE appears on the display. * Engineering display format is not available in Complex mode. BASE-N mode only) d, H, b, o, Neg, Not. Example 310"+ 7= key to cause the cursor to show the position of the error.
® Arithmetic operations & parenthesis calculations.............c..cve.. 13-13 o User Generategd Granh y 61-61 = B . st s t“,"ﬂ F S Note:-  The five calculation modes listed above are totally independent, and * Th§ display mode last selected is retained in memory when the power is 7. Abbreviated multiplication format in front of Type B functions, such as, 2\3, S
® Percentage calculation - Specifying range parameter 61-65 cannot be used together. ' switched OFF. Alog2, etc. 3EEs []7[=] The following error messages will be displayed for the operations listed above:-
® Specifying the format of calculation result - Generation of Fur‘wtion Granh 65-66 J\ \ ) After locating the desired mode, press [=] to confirm and leave the main menu. 8. X+ 42857.14286
- Specifying the number of decimal places - Generation of Parametric Graph 66-67 RCL dfe Jix -~ i arg X Y M- M Note:- The calculation mode last selected is retained in memory when the power 9. - case (1) tocase (3) ~ Ma ERROR
~ Rounding th intermediate reul - Gongh ez P 6768 E’ s t’jo E’a b /)TC EE N G] E ( J M As you press again,  you can move to the menu to select function graph or is switched OFF. 10. and (in BASE-N mode only ) case (4) Stk ERROR
- Specifying the number of Significant digits ..o 1717 ® Zoom Function 6870 ) o —) ! parametric graph. 1. or, xor, xnor (in BASE-N mode only ) S5 7 [ a7 > case (5) Syn ERROR
- Shifting the decimal place 18-18 ® Trace Function 072 4 Sx% B Sx* (¢l Sx* INS  Mel iSell lﬂg}cms lfy }11135 l;)een Presse‘i Angular measurement modes case (6) Range ERROR
® Memory. 18-18 ® Draw Operations 07 In mtes Cy hias been pressed. hropg 9 * When functions with the same priority are used in series, execution is 3E5+7 ) )
- Variable memory 18-20 i Pl“; P 7375 7 8 9 DEL AC/ON Indicates fwone key has been pressed. GRAH ' Deg mode:-  specify measurement in "degrees". '[D | "symbol appears in display performed from right to left for - ¢'InV120 — ¢*{In(\120)}. Otherwise, Besides pressing [J8 when an error occurs, you can also press [ON key to clear the
- Independent memorie 20-22 i L'(r)le 75-78 — " Indipates intermediate result is qispla?/ed. O[O PARA window. execution is from left to right. = D error.
® Special function 23-23 ! g [yl Sxy 1y6m Y yon-n 3y* Zoom xf  Zoom x1if Indicates angular measurement in units of "Degrees". ) ] ] Rad mode:- specify measurement in "radians". "R | " symbol appears in display ¥ Operations enclosed in parentheses are performed first.
- Answer function 23-23 ) Tﬂ"‘,’pm | 78-78 4 5 x . Indicates angular measurement in units of "Radians". Or if you.want‘to defm; the "degree" or ”rafhan” or gradler}t", you can press window. 0.14285714
- Omitting the multiplication sign 24.24 'S:r:'ip:]"” ;g;g 6 . Indicates angular measurement in units of "Gradients". MODE again during the display of "graph-selection” menu mentioned above. Gra mode:- specify measurement in "grads”. '[G] " symbol appears in display @ Number of input characters
- Con c'alculation fimetion 2415 ° -Graph SCIOIl  wwne e nn s vnnssnnnssnnsssnnessnessnsssnnssnnnsnnns ,30:30 X1 n [x0n Ix (xOn-11 Tx? 1X1 POL( [Y] Rec( : lnd%cates spec?ﬁcat?on of number 0fd§cimal placg; is _bei"!_% executed. Press [MODE again. ANGLE ? window Once a calculation is completed, the mantissa is rounded off to 10 digits and . . . .
- Replay function 26-27 @ Sinole-Variable Statistical Granh 2082 - Indicates specification of number of significant digits is being executed. ( This sub-menu will be skipped in ) ) displayed. This calculator features a 79-step area for calculation execution. One function
- Error position display function 27-28 ° P;nge Z-V:rﬁbl: 512125221 (“'::h: 82-8 4 1 2 3 -+ — yp:-  Indicates hyp key has been pressed Base-N mode. ) D¢ RAD GRA With the exception qf th_e BASE-N mode, these thrge angular measurement modes comprises one step. Each press of numeric or [<], =], [<] and [] keys
Multi function 2829 . (]rlar " Hr;‘_m st I 84-84 \ i Indicates the display of imaginary number. can be used in combination with the manual calculation modes. Example 3x10°7= comprise one step.  Though such operations as ( key ) require two
® Scientific function 29-29 N Gfa 1 Shifi 2486 Rnd Ran# TC Ans % [Re<>Iml € D:-Indicates number of characters exceeds limitation of screen. Select the angular unit by pressing [ € ] or then followed by [=] . key operations, they actually comprise only one function, and, therefore, only one
- Trigonometric functions & inverse trigonometric functions... i Graph Chance 26.87 T N 777} _ 7} - 7} ( — 7} Non-displayed characters can be viewed by "scrolling" right or left, as step.  These steps can be confirmed using the cursor. ~ With each press of the [€
- Logarithmic and exponential function 30-31 * Gu }l: Solvine 2789 EXP J (=) | indicated by arrow(s). Or if you want to define the answer display format, you can proceed to the 3ExAs [£]7[=] o or [3] key, the cursor is moved one step.
- Performing hyperbolic and inverse hyperbolic functions............... 31-31 P N\ N\ 7\ =4 7\ J ®® - Indicates the content in last calculation memory. following page by pressing further. 42857.14286
- Coordinate transformation 32-32 PROG - Indicates the calculator is in programming mode. Input characters are limited to 79 steps. Usually, the cursor is represented by a
o 2 el g3y TSR
-Othe{ functions(V, x%, X7, X1, TV, RANH ).vvvevvvceeenecrernecsnnn 32-33 ( This sub-menu will be skipped in S blinking" _".
- Fraction 34-34 . FORMAT? [E]42857[=] b
Base-N mode. ) . . .
SCI NORM When numeric values or calculation commands are input, they appear on the
0.14286 . . . .
. display from the left. = Calculation results, however, are displayed from the right.
, , 4 5 6 7 8 ’ 10
@ Corrections Example To correct an input of 369 x x 2 to 369 x 2 :- IIb. Percentage calculations Ic. Speczfymg the Format ofCa/culatlon Results Example Operation Display . Shiﬁjng he Decimal Place 510/ A=
. Fix 0~9?
- L II. Manual Calculations - Percentage cannot be executed in Base-N mode or CMPLX mode. . . o 2007 14=400 200[]7[] 14[] 40, 123. _
To make corrections in a formula that is being input, use the [€]and [3] keys to nnl [} You can change the precision of calculation results by specifying the number of ounded  three echmal places | Mode Model[Mode] Mode] (5] 000 You can use the key [ENG|to shift the decimal point of the displayed value three
move to the position of the error and press the correct keys. lla. Arithmeti ions & P hesis calculati decimal places or the number of significant digits. ~ You can also shift the decimal : places to the left or right. - Each 3-place shift to the left s the same as dividing Ad
369xx2 a. Arithmetic operations arenthesis calculations b ] Operati Disolav (L place of a displayed value three places to the left or right for one-touch At this time, you should be able to see "FIX" on the display. The number of 200[:]7[=] ) _ 857 the value by 1000, and cach shift to the right is the same as multiplying by 1000. -
Example To change an input of 122 to 123 :- Xampie peration isplay (Lower) conversions of metric weights and measures. decimal places specified will remain in effect until Norm1 or Norm2 is specified ( The intermediate esult s automatically This means that this function is useful when converting metric weights and - C=
- arithmetic operations are performed by pressing the keys in the same order as described ab onificant dici ified by selecting "SCI" in th rounded to the specified three decimal - 6898824
> ! Percentage 15 [x] 26 [shifi[%] 39 as described above or significant digits are specified by sclecting in the laces.) measures to other metric units. Rl i
noted in the formula 26% of $15.00 Upon power up reset, the display format is defaulted at Norm1. Each time you can sub-menu "Fix/Sci/Norm". - B B > A=
D 3692 for negative val ress [(-)] before entering the val ¢ — : ¢ round the stored intermediate  |[Shift][RND] 28571
- fgr nfiied ljasicl:r?t,hgne:t?cr; eraiiznes emzlti %ica?ion :sd divisionare eiven Il’;il/mum T 362 [x] 15 [shift)[%][+] 41.63 I;I)rgss -MODE t?, enter the menu and s“e]ect ty}yle desired format in the sub-menu resultto the specified three Example Operation Display 123 * Syn ERROR is generated when an attempt is made to input a substitution
122 If a character has been omitted from a formula, use the [€] or [3] key to move rm i perations, multip g D_/n mc{ease rom $36. _ = Fix/Sci/Norm".  When you choose "Norm", you can further select between decimal places formula (such as C = AxB) or multistatements (such as AxB : CxD), and
to the position where the character should have been input, and press i f;s;%orﬁ;agimlgn :;:dseu;z;???s selected 401/:%:::“,“ from $47.50 #73b14 BRI } Notm [ or Norm 2 i the following windo. Example Operation Display (Lower) [ fhnsx 123m>x45 6;52%5;88“]: 130436 S6088. When formulas are input, the result of the formula's calculation is retained in the existing memory contents are retained.
D followed by (NS key.  Each press of SHIFTINg will create a space for input of one ¢ e Ratio 75 [ 250 [shif[ %) 0. 100+ 6= 16.66666666. 100 (:]6[] 16.66666667 1 399,994 - [ENG] 56088 femory. When input is made in a format such as "A=log 2", where the variable is
command, 75 is what % of 250 ? Fom 1o j i i i i =log 2", wher 1
122 Example Operation Display (1OWEI") llljie of ch_ange A 141 [-] 120 [shift][%] 17.5 Norm 1~29 specify 4 decimal places [Mode][Mode][Mode] [Mode] [=] [4] 16.6667 ﬁil[lﬁ:?ll ig:;ﬁcauon by specifying gf]?ﬂ][gidlcl][Modc] [Mode] 399.994 78g % 0, 96;?:] 3?581( 78[x10.96 [=] 74.88 Example  Input the result of 123 x 456 into memory "B" :- equal to the formula, the results of the calculation are input into the specified
23145-33=255 B4 3 255 120 lns nnerease ofwhat 7 flom - cancel specification [Mode][Mode][Mode] [Mode] 16.66666667 = — £ - 03 memory.
Example To correct an input of 2.36” to sin 2.367 - o el Rl EEl > y : RIS (SR ENG] oo 123 [ x] 456
> LXample p! — Rate of change 240 [-] 300 [shift][%)] -20. - . . A g -
56%(-12)+(-2.5)-268.8 56 [x]-12 [:]-25 [7] 2688 240 is a decrease of what % from Key in either [ 1] or [2] to specify Norm 1 or Norm 2 respectively. . 123%x456 Example Executing "A=log2" :-
123 e InInlE b 12369x753274103= 123690 7532 [x] 4103[] i 3007 ) T T 0 Specifying the Number of Significant Digits X _
EE R 6.903680613x10" 6903680613 Norm | :- all values less than 10 or greater than 10° are automatically expressed * _ BRI M 11d Memo " iphd (=] lod
Example To change an input of cos60 to sin60 :- 2367 53107234107 = 4.5[exp]75 [x] 23 [exp] - 19[<] ” as exponents. rounded to 3 decimal places [Mode][Mode][Mode] [ode] (=] 3] 400000 This specification is used to automatically round intermediate results and final ' y B= A=log?
-1‘035x1(7]" -1-(_)35 i Norm 2 :- all values less than 10° or greater than 10° are automatically expressed 200[:] 7[5 28571 results to the number of digits you have specified. This caloul ins 9 standard . Th basi £ 56088 ~oe
o8 [6][0 ] [} (2*3)>5<|0':500 [(J2[F]3D1X] 1 exp]2 =] 500. as exponents. The intermediate result is automatically 15 calcu .amr ”cont.aLnls . stan, ar m?loh”es' ere darhe tw°‘ aslllc S Od . =]
[EIESEE ’ (mos)f BT legl? [_%]7[:] = 13?154;;23? “;““ded 10 the specified three decimal As with the number of decimal places, displayed results are rounded to the 0225; li:’coﬁ;iateionm\:?}?r:ﬁz’:lv ﬁzbc:e:ccgssce Dy];Sll;lgl\;l eX adal;
cos 60 2367 p}el :s LOnZ;Zt_hlﬁif;g:l lcgcﬁj;‘im 1[exp]3[=]7 [-]14285 [<] - Note: You cannot specify the display format ( Fix, Sci ) while the calculator is in The stored 10-Gigt et I[Jx?ces' yrw specified number of digits, but stored results are normally not rounded. The in de{)en dent" memorics. which arepaccesse d ’by ’usi’ng ihe'@’ M an d Ad 0.301029995
. at ntern Base-N mode. ; is used vl " o :
is calculated in 12 digits fora ase-Rmoce (28.571421857) is used when you Rct]and M keys. The variable memory and independent memory utilize N
€] o - mam(;sza apfd thleo rzsu][ is displayed continue Eh; 9319“1&‘1‘;‘“ by S;‘mPIX To specify the number of significant digits ( Sci.), select "SCI" in the sub-menu the same memory arca.
r rounded off to 10 digits. pressing [x] or any other arithmetic "Fix/Sei/Norm" and the ked {0 ent lue indicating th ber of . . . .
€05 60 = 315x6-33 TEOAE . e . function key. Fixfscyivorm™ and then you ar asked to enter a value indicating the number o Contents of both the variable and independent memories are protected even when SHIFTR _
01362 Ll n ! H : {j ¢ H - = & Specifying the Number of Decimal places e g significant digits (0-9 ) as below. the power s turned OFF SHIFT/RCE B= )
> 142 3x4=5+6=66  [1[]2[]3[]4[]5[6[] 66 - o - (The final result i automatically 36088
sin > The calculator always performs calculations using a 10-digit mantissa and 2-digit rounded to the specified three decimal
sin 60 iy ) , 100 (243) x4=80 100 [-[(J 2 [+]3D] [x] 4 [=] 80. exponent, and resuls are stored in memory as a lZ-digiF mantissa and l2-digit e p— I[JII\ZZZZ];Mode][Mode] o o Sci 0~9? If a variable expression is entered, the expression is first calculated S A=
sin .36 243x(4+5)=29 2304415 B. exponent 1o matter how many deplmal places you specify. Intermedlat.e results Norm | again. VT BlPIE ] (Note: "0"indicating 10 significant digits. ) @ Variable memories according to the values stored in the variable memories used in the 0.301029995
Closed parentheses occurring and final results are then automatically rounded off to the number of decimal CXDICSS Th It . . .
. L - | . pression.  The result is then stored in the variable memory specified for
) o ) When are pressed, the space that is opened is displayed as . The immediately before operation of the [=] places you have specified. hile.  the "SCI" indi ; ; . ; the result Deleting memories
Ifb f\fterdm;klng cqneclngls, m][)fl‘lt 1;)f the formula is :on;pletzatgetants};ve; can 1be function or value assigned to the next key you press will be inscrtcn the 3. TS l[i(e]y 7m[ay] l;é[t;‘r[l(i!]!e;.[ = — Tt should be noted that displayed results are rounded to the specified number of ® Roundine th e Restl Meanwhile, the "SCI" indicator will appear on the display. Up ;;);) vﬁ]uezl can (;)e retained in memory at the same time, and can be ] ng
obtained by pressing . If, however, more 1s to be added to the formula, To exit from the insertion mode, move the cursors, or press SHIFT|INS], or press “2)x(8+5)= - = - decimal places, but stored results are normally not rounded. ounding the Intermediate Result - - recafled when destred. Example  Input th Its of AxB int e . . -
advance the cursor using the 3] key to the end of the formula for input. A m“gi_PliClﬂ‘LﬂnfSign [ chﬂingh ’ Y g Example Operation Display AJNpIe. - Input (e results of Axb mio memory To delete all contents of variable memories, press Shiff followed by [Mel [ =] .
mmedial ! . . . . . . ; WA .
. . lcan 1; I;;[)(Iej e open paeses To specify the number of decimal places ( Fix ), select "FIX" in the sub-menu As the number of decimal places is specified, the intermediate result will be 1002 6= 16.66666666 e 16.66666667 Example  Input 123 into memory "A" : )
If an unnecessary character has been included in a formula, use the [ € Jand [3] 10-(2+7x(3+6)1=-55 _ [10[-][(]2[]7[(J3[+]6]F] 55, "Fix/Sei/Norm" and then you are asked to enter a value indicating the number of automatically rounded to the specified decimal places. However, the stored R - AxB ® Independent memories
kiys tg]]tl(]io;/e to the posmog of the error and press the DEL key. Each press of Even after the [ = | key has been pressed to calculate a result, it is possible to use places (0~9) as below. intermediate result is not rounded. In order to mateh the displayed value and the Specify 5 significant digits Pﬁd}x]){iie]][[;\;lode][Mode] [Mode] 1.6667 g 123 X
DEL will delete one command ( one step ). i i R i - iti i i i
DEL] w ( D) this procedure for. correction. Press the [ € | key to move the cursor to the place stored value, can be input. Cancel specification by specifying | [Mode][Mode][Mode] [Mode] R 123 Addition and subtraction ( to and froml sum)l results can be stqred Flmctly in
where the correction is to be made. Norm | again. (I - C= memory. Results can also be totalized in memory, making it easy to
You can compare the final result obtained in the previous example with the final 6898824 caleulate sums. The icon "M" will be lighted as long as M is not empty.
result of the following example. .
11 18
12 15 17
13 14 16 19 o
Example Input 123 to independent memory. however when the [STO][M] operation is used, previous memory contents Ile. Special Functions & Omitting the multiplication sien ( x N _. . . . = Example 5x6 4 7x8 new unit is set. Settings are not cleared when power is switched
are cleared. When either M or is used, value is added or P 8 P gn (x) Example To calculate [ +3x3=: ® Replay function Correct the input by pressing [ € ] Shififind[ 1| OFF
| subtracted to or from present sum in memory. ) When inputting a formula as it is written. from left to rieht. it is possible to omit ) } o I 56 7[x]8 *  This operation is invalid in the BASE-N mode. When in the BASE-N
* Answer funct on he :ull:llp l;icz‘igo: S(;n:l(l:) ?rsl ‘thles f\: lrllo;?;l r::;e:._ o right,tis possible o omi (e This function s}ores .formulas that have been executevdA .Aﬁer execution 1§ 412x358+6. l E mode, go back to COMP mode by selecting "COMP" in the main menu .
123 Example  Input 456 into memory "M" using STO| M| procedure. Memory P 6 6 cases complete, pressing either the or key will display the formula 14+10x23 D
already contains value of 123. This unit has an answer function that stores the result of the most recent . I executed. =]
calculation. Once a numeric value or numeric expression is entered and [ =] 1)s;fozgs[htcml:()lslion‘xmcgognf;ﬁ?Ss.inh cosh. tanh, sinh™_cosh™! tanh”" log. In. 1. Pressing [ | will display the formula from the beginning, with the cursor located 171 5x6 4 7x8 Example Operation Display
b 1 M= is pressed, the result is stored by this function. 1 0; P T T R ? ’ g underl the chgract;r. ]
To recall the stored value, press .~ When are pressed, T HBIE] Pressing | € | will display the formula from the end, with the cursor located at - 32 sin 63°5241" = 0.897859012 | [MODEJ[MODE] [Mode] [<] - "D"
123. 123. "Ans" will appear on the display, and the value can be used in subsequent ¢V, . Pol(xy), Ree(r, ) the space following the last character. ~ After this, using the [ 9 | and [ €] to 12x358-7.1 [sin] 63 [°""] S2[°" )41 [*""][=] 0897859012
Recall dat calculations. | . | ¢ I move the cursor, the formula can be checked and numeric values or commands =1 - cos (n/3 rad)=0.5 [RMODE][MODE] [Mode] [-][=] - 05
ecall memory data. %6 (415 ][6]50[ M example, - 2sin30, 10logl.2, 243, 2Pol(5, 12), etc. can be changed for subsequent execution. ® :
M= e 123+ 45657 0.333333333 ¢ ! [=] & Madistatement finction s 13 ]
5 pl = . e tan (-35 gra) = -0.612800788 [MODE][MODE] [Mode] [ »][-][=]
Adl 456, 789~ 5792210 2) Before fixed numbers, variables and memories : o Example Glel= 7.6496 30. g 0612800788
1 example, 27, 2AB, 3Ans, etc. (Continuing) *  The multistatement function (using " 4" to separate formulas or statements) [tan][-] 35 [=].
AC AW 3 105 o ) ) ilable i i ons. 25in45° % 0s65° = 0.597672477 | [MODEJ[MODE] [Mode] [<] - 'D"
L BIeE=] The replay function is not cleared even when A is pressed or when power is " ?)\vlﬁllahle 10 program Zallculatlonslcan aflso be] us.ed f(;r m'fmuallhcalcul;t.l olnts . D E[Sin] 45][[COS] 65] [[:] 10 0.597672477
M= 3) Before parentheses :- 56088. turned OFF, so contents can be recalled even after [Ad]is pressed. en [ = ]is pressed 1o execule a formula. input using the mulustatemen Dis sin’ 0.5=30 [Shift][sin™] 0.5 [=]
— Ans x 3 format, the formula is executed in order from the beginning. The calculation inA 30,
123. example, - 3(5+46), (A+1)(B-), ete. result up to the point of " 4" will be displayed till you press [ = | again to St ARS T
M 579. B 3] Replay function is cleared when mode or operation is switched. L e cal pl ) piay’ youp & cos™ (V2/2)=0785398163 rad " |[MODE]IMODE] [Mode] [ ][] - -
= continue the calculation. =] = /4 rad R 785,
Add 25, subtract 12 456 D [Shiffcos ()01 2 (=12 DI=) 0249999999
: . . : L 123436 I . Example 6.9 123 = 8487 - : St
25 i 12 uil ] ® Continuous calculation function = @ Error position display function 123232 = 384375 0 0741363877 [[MODEJIMODE] ode] [ D" )
(St [AS This functi be used with Type A functions ( %, x,x!), +, -, ', " and : =36°32 184" [Shift]ftan™] 0.741(=] 365384577
12. Example ~Input 456 into memory "M" using M+, - Memory alread (I8 108)(= e [ans Even if calculations are concluded with the [ = | key, the result obtained can be o "15 o an e sed T A fantons (3,05, X3 X, an Wh ERROR duri ; ion. th b [Shift][¢-°""]] 36327184
put ry g M. ry already ¢ i Y ) . en an ERROR message appears during operation execution, the error can be 123510 [AJ6.90 ] ALPIA A ] ALPriA [ Apris [a][+ B2 When interrupt operation is completed, press [ = Jonce again to execute.
contains value of 123. used for further calculations. In this case, calculations are performed with 10 56088. cleared by pressing the AC/key, and the values or formula can be re-entered from the ? If the total number of digis for |given display priority, and any the unit as a decimal
digits for the mantissa which is displayed. : 61 beginni H b ing th r key, the ERROR i decrees/mi ds exceed 11 lowet-order values are not displayed. [value.
Example ~ Squaring the result of 78+6=13 :- eginning.  fowever, by pressing the 0f ey, the message 1S ¢ values are not displayed.
Recall memory data. 789 — Ans cancelled and the cursor moves to the point where the error was generated. =] ) digits, the higher order values e _|Howerer,th entre valueis sored within
[1] M= Example  To calculate + 3.14 continuing after 3x4=12 :- HE=] 843.7 25 x(sin"08 - cos 09) 23 [_T][( Shiflsin’ )08 [J(Shif] @ 1135
123. =1 =] 123 x 456 Example 14 +0x 2.3 is input by mistake 56 =687131353"_ffeos' )09 IEIISHif*""] -
n i i ) .
"Disp" appears on the display when " 4" is used.
M 415006 210. 13 Example 4.12x 3,58+ 6.4=21.49 EUFEHEN o ™ ithmi ; ;
456 : Example I = I Scientfc func @ Logarithmic and exponential functions
456 Numeric values with 12 digits for a mantissa and 2 digi 12 ALX 8= A= 1lf.  Scientific function
= d g gits for an exponent can be . Continuing) [
M stored in the Ans memory. The Ans memory is not erased even if the power of (Continuing) 1205 358 5] 64 [=] Ma ERROR 18.4375 The following operation is invalid in the BASE-N mode. When in the BASE-N
13 6. Ad the unit is tuned OFF. ~ Each time [=],5 ] B, and §TQ] o (o (Continuing) [][3][+] @ Trigonometric functions and inverse trigonometric mode, carry out caleulation after selecting "COMP" mode in main menu.
=A~EM,X,Y)is pressed, the value in the Ans memory is replaced with the 2 [€](or[3]) * Bven if "4" is nof i ) .
, M, X, 3 ; S ! 2 en if is not input at the end of a formula, the final result will be unctions - -
To clear memory contents, press [0 ] . - new value produced by the calculation execution. When execution of a Ans 21,1496 displayed 4 P A Example Operation Display
calculation resultsin an error, however,the Ans memory retans s current value. Ans +3.14 . * Conse{:ul{ve calculations containing multistatements cannot be performed : : 7 e
Addition/subtraction to or from sum in memory cannot be carried out with M= L =] 1450423 123 %456 4 5 g P . * B§ sure to .Set the .lmlt of angulgr measurement befor.e performmg log 1.23=8.9905111 x 10° [log] 1.23[7] 0.089905111
e, keys in SD mode and LR mode. 579 Note:- Contents of Ans memory are not altered when o (= A~F, M, =] A Qimald trigonometric function and inverse  trigonometric function 1n90 = 4 49980967 [ 90 =] 449980967
- X, Y) is used to recall contents of variable memory. ~ Also, contents of « R . . . . L calculatllons. ) . T0ad36 < 436 = 0434294481 | Tlog] 436 1] [In] 436 1= 04349881
Difference between [STO]M] and [M+], [Shift][M-] :- Ans memory are not altered when variables are input when the variable 3 821656051 169. 12x3.58+64 dCal.c[:nga;K:;s ;(a)r; bnet ;Jl;rlt;:gebd ‘::l‘l.e an intermediate result is displayed % The unit of angular measurement (degrees, radians, grads) is selected 2 - [log] 456 [+] [In] 436 [=]
; o di uring execution 1 Y A in sub-menu.
input prompt is displayed. . 5605 . . . L .
Both STO[M and can be used to input results into memory, * Once a unit of angular measurement is set, it remains in effect until a
2
2l » 3 % 8 * 2 » 2 30
: : ) ) . ) ) . ¢ Negative expressions Example Operation Display
Example Operation Display @ Coordinate transformation ons (V. . 11/ IIh. Binary, octal, decimal, hexadecimal calculations & Fractions * Sub-menu for BASE-N operation . . o ) - ) ¢ 4
107 = 16.98243652 [Shif][10'] 123 ] 16.98243652 & Other functions (V, x', x", x!, "V, Ran#) I the subment. vou can select aneratons AND. OR. XNOR. XOR NOT.and Example Operation Display & Basic arithmetic operations using binary, octal, decimal,
¢ =900171313 [Shifi[e'] 45 5] 900171313 * This scientific calculator lets you convert between rectangular coordinates and . L . * Binary, octal, decimal, hexadecimal calculations, conversions and logical Fractions are input and displayed in the order of integer, numerator and NEG g P T R Whatarethe decimal values for — [voE 5|5 =] 7 hexadecimal values Example Operation Display 1010, AND (Ays OR 719 By b
- = i i i ’ The following operations is invalid in the BASE-N mode.  When in the operations are performed in BASE-N mode (press MopEHIBIEH! [=]) denominator. ] i om0, 1010 =]
1012010 (SHIRJEIOY 4 it 4] 557866 . polar coordinates, ., P( Xy ) © P(1,0) , BASE-N mode, carry out calculation after going back to COMP mode. * The number system (2, 8, 10, 16) is set by respectively pressing BN, OCT, [bEG, 2Aand 2745 N i : How is 110010, expressedasa | obg G [=_] ’ GlE
; LT | 12 [Shi 1023 F] : Calculation results are stored in variable memory E and variable memory F. BEX. A corresponding symbol "b","0", "d" or "H" appears on the display. Press [LOGI] to open the menu. AND OR XNOR Ne n! Example Operation Display negative? 1Dh][=] v
(3)'=81 [F3DIXT4E 81. Contents of variable memory E are displayed initially. To display contents of * Number systems are specified for specific values by pressing SHIFT, then the Examole Overation Disnla o= EY [h] ) 1010
F=4 BRI A * r:x;n}lloryll:, pressd be caloulated withi 180 0< 150° Example Operation Display numbers system designator (b, 0, d, h), immediately followed by the value. P P Py ml=] 18 00T 1010, = 1001, opE IR = ] adHBEEEH[E 516 XOR 314= 615 - "H"
7 v : ith polar coordinates, 6 can be calculated within  range of -180°< 0 < 180°. * General function calculations cannot be performed in the BASE-N mod 25 +3%,=35, 511 e 3,13 ,20 i b
5,67 5258143837 56[x'123[= 5258143837 . L 5= - - periormed in the mode. R IR P ! : ; : BN b 110010 1111001110 sLLoad 3
" [K‘] ; ‘[ ] ) (Calculaled_ range is t_he same w1_th _radlans or grads. ) N2 +45 =3.65028154 25 =] 365028154 * Only integers can be handled in the BASE-N mode. If a caleulation produces 2 -3.65 (CEHSEILHEECEHU 3.65 Press consecutively to select the operator. What are the hexadecimal values o o o0 (=] - [=] E
V123 = 1988647795 7[Shift V] 123 [=] 1.988647795 The foll_owmg operation lsvm\'alld in the BASE-N mode.  Before carry out 243 H4+57=54 ) [+]3 [+]4[£ 5 54. result that includes a decimal value, the decimal portion is cut off. Fractions can be converted to decimals, for 123, and 1010, SHIFT [[d]] 123 How is 725 expressed as a El b
] sexp W 6
(18-23)" OBABDIFIHRE 13051118297 calculation, one should switch back to COMP mode. ? % If values not valid for the particular number system are used, attach the — and then converted back to fractions. AND OR XNOR J [T5] 010 7" aive? et
= 130511182910 37=9 9, corresponding designator (b, o, d or h), or an error message will appear. =870 b ilasda’i7s [= ] § il” J 1133' = Ab B471s Dy = AR HEX> " e HEBE”?[=] TITIIITI06° 24,5 XNOR 5Dy = FFFFFF88; - "H"
Ned—d4- v = 5,13,
2+3x \6f—4—10 2[+]3 [x]3 [Shift)[x'] 64 [-14 [=] 10. i i 7 3 i ishifl [} > B47 [=] DF [= ] A68" . 2ALoGiId [=]spF=]
2x345%7=3306232 2 [x]34 [ (15[ 67 DIE] 3306232. Example Operation Display Number system Valid values Tcos + Mis = 6.066202547x10° [ o8 [ 45705 6066202547 AND OR XNOR How s 34 expressed as a FFFFFFSS"
(13- 14)=12 . - = ANVR What are the octal values for 15, [OCT]— "0" ative? _* "B foct - "o"
x=14and y=20.7, whatare rand_| [MODE][MODE] [Mode] (=] > "D" 1. Binary 0,1 When the tofal number of characters, and 110052 1234 x ABCy = 37AFd g (] 123 [x] ABCE] JIAFS® egaive! K Negation of 1234
) [Shig[Pol(]14[,120.7 [ i) 2498979792 (1) §1=40320 S5k = | 30320, including integer, numerator, ’ 15[=] . 208084, BEBEHA =] FFFFFFCG LosdHHEHEE] 12345
. . X X X [RCLJ[FShiff""™] 55°5542.2(6) : i Octal 0,1,2,3,4,5,6,7 denominator and delimiter mark exceeds 1] 1w 25 228084 1777776543
& Performing hyperbolic and inverse hyperbolic functions S andy=-T0.whatwerand | MODEIMODE] Mode] [ ST W(36x42x49) =42 [ 3Hefe 0] [= ] Q. Decimal 0123456780 ;9. tlhe_n;p'ut fa?“‘“l‘;s aun:maucally XOR_NOT NEG 140 Negion o 2FFFED o
Orad? "R" 125(r) Random number generation R 0.792 Hexadecimal 0123456789 ABCDEF T - Splayed In ceaima, Tormat. € ——= 1F2Dy - 1009 = 78819 - 1 Gl
The following operation is invalid in the BASE-N mode. - When the user is in [Shif[Pal() 7.5 (1 10 [ ][] -0.927295218 (6) (number s in the range of 0.000 (=] exadeenma A E0 LR ABE DY 1x05=025 s[= ] 025 Wht are the binary values for 36, [BIN > b" = 1ECY 1720 [=] 100 & Lovical operations FFFE%% ]
the BASE-N mode, he/she should go back to COMP mode before carrying out [RCLJ[F] 100.999) T () - Vg =-1" {51506 =] 10, 1 20,0 % 16 = 7881°¢ 4 P .
calculation. 1=25 and 6=56°, whatare xand | [MODEJIMODE] [Mode] [Mode] [<] V(1 -sin’40) = 0.766044443 S * Negative numbers in binary, octal, hexadecimal are expressed as two's T T T 1o [4]] 361 N ) _ ) ) FFd00012
g Iy, P ix =1, b 5 13,60 i i '
y? -'D" 137982259 (x) Qi) o0& complemerts. x4y =g 2 { [ d s [ 4B 1[5 s 2 60. After locating the desired operator, press [=] to confirm and go back to XE] 100100 HEX 1ECY Logical operations are performed through logical products (and), logical sums (or),
- . [Shift][Rec(] 25 [.] 56 [ )][=] 2072593931 (y) N (i VD 0766044443 % Number of digits displaved in cach numb =] input mode. 101100° negative (Not), exclusive logic sums (xor), and negation of exclusive logical sums
Example Operation Display [RCL][H =] 0, umber of digits displayed in each number system e o — (e
- < - =4.5 and 0 =27/3 rad, what are | [MODE][MODE] [Mode] [ »][=] - Shiff fcos™ — 3= A 6. . I N ‘
sinh 3.6 = 18.28545536 [hyp][sin] 3.6 [=] 18.28545536 xandy? R ST ESIGEST] el E I Number system Number of digits displayed T =, 1. 135 lm = 5 7 . ' ‘ . 1Ii. Statistical calculations
cosh 1.23 = 1.856761057 Thyp][cos] 1.23 [=] 1.856761057 [Shift)[Rec(] 4.5 [J[(12 [+] 3 [][Shifi 225 (%) =0.543080357 K[+ ] 6[shiflx] S Binary Up to 10 digits ¢ B inary, octal, decimal, hexadecimal conversions o 7654y + 1219 = 3343333333y ->"d" This unit can be used to make statistical calculations including standard deviation
E0IDIE 3BT ) s S S| = | DI Ocil Upo 10digis Lonversion using number system mode key ~ ~ inthe SD mode, and regression calculation in the REG mo)
tanh 2.5 = 0986614298 [hyp][tan] 25 [5] 0986614298 [RCL][H o il P g Ilo. Dearees. Minutes. Seconds Calculations ] ) = 5165 7654 [+ 12= | 3349 Example Operation Display € S mode, and regressio on in the ode.
- - Decimal Up to 10 digits 8 begrees, ’ . . P Calculation results can be converted to any specified number system by using the
cosh 1.5 - sinh 1.5 [hyp][cos] 1.5 [-] [hyp][sin] 1.5 [=] 0.22313016 Conversion using number system specification key corresponding number system mode key 516° 19,6 AND 1A= 186 MopgHIHIEE [= ] @ Standard deviati
=0.22313016 Hexadecimal Up to 8 digit : IE andard deviation
sinh™! 30 =4.004622224 [hyp](Shift][sin™] 30 [=] 4094622224 PRiTen You can perform sexagesimal calculations using degrees ( hours ), minutes and Value f difforent number system input wh i b . i HEX - "H
T T ShifToos” = 0795363461 seconds.  And convert between sexagesimal and decimal values. b:i:e urszr;l a different number system input when a specific number system mode is 123419+ 1EFy+ 245 1234 19Locid [=] 1A [=] m 1n the SD mode, calculations including 2 types of standard deviation formulas,
cosh™ (20/15)=0.795365461 | [hyp][Shift][cos™]{(] 20 [+] 15[ )][=] ) * Calculation range (in BASE-N mode) g used. Example Operation Display - 2352, 16 [2] 24 [5] . mean, number of data, sum of data, and sum of square can be performed.
x=(tank 038 ) /4 ThypI[Shiftan] 088 14 <] 0343941914 Binary Positive < 0111111111 2x>0 Example Operation Display > 1110, AND 36,= 1110, "'
=03 . H 22,9 expressed in binary, = 1258 : s ‘ :
e h-T :)‘5)43941914 e P Negative : 1111111111 > x > 1000000000 p—p—r NEE ov; 1sdh|o e‘(:relxsel in lzal), MopEBHIBH][=] 10 1258°¢ 1110061 [=] (] 36 0¥ Data input
SN 2 X Cosl P Iyp. 11t)[Sin X|{hyp. 1 P . o orm 28. octal and hexadecimal number I
S8 | e LS 1389388923 Octal Positive :37777777772x20 degimiice 2238 f*""1[=] - -'d , E] .
sinh™(2/3) + tanh T (4/5) hyplShifd(sin (12 [=13 )] [4] . Negative 7777777777 22 4000000000 system? 2] n 23, OR 61 = 63 S 1. Press [=] to specify SD mode.
= 1723757406 |[hyp] [Shiftftan”J{( 14 [2]5 ][] 1723757406 Decimal Positive  : 2147483647 2x >0 To perform the calculation :- 1202342 ") 56 [ "] [x] 345 43024312 w 10110° 3 Ele[=] . 2. Press SHIFTISel [ =] to clear the statistical memories.
Negative -1 >x >-2147483648 12°34'56" x 3.45 [F 260 63 3. Input data, pressing DT key (=M ) each time a new piece of data is entered.
Hexadecimal Positive  : 7FFFFFFF > x>0 X 120,4 O 1101,= 12D, S
Negative  : FFFFFFFF > x > 80000000 16 B Example Data: 10, 20, 30
120F06iq [ ][] o
b Key operation: 10 D120 D130 b1
11 [ =] 124
38
37
3 35 34 3%
32 39 40
31
* When multiples of the same data are input, two different entry methods are " . . L . .
1 ) ) ! . . . . Key Operations to recall regression calculation results _ 2 2 2 g inp!
possible. Performing calculations Example Operation Display ¢ Regression calculation Examglel 10 [] 4003 r=(nXxy - IxZy ) /V (02 - (Zx P)(nZy* - (Zy ) Deleting input data iii. Exponential regression 198 [ 12.1p1 198
. . - Lxample | . . . . . . Through tial ion (267 [.] 85 267
Example | Data: 10.20.20. 30 The fo]]pwmg procedures are used to perform the various standard deviation What s deviation of b |(Spandard deviation o) B 1316956719 20[,]20 : y=A+Bx To delete input data, follow the procedures described for linear regression. ExponentlalBr.egressmn calculations are carried out using the following formula: oft[l:): ab::ep 3:?: iger:eg;:;;ﬁ; - S 52% i
Key ope;atk;n: 10 b1, 20 D11 30 b1 caleulations. unbiased variance, the » : 1407885953 In the REG mode, calculations including linear regression, logarithmic regression, 30 [ 301 Key operation Result x=(y-A)/B ) ) y=Aee”™ (Iny=1In A+Bx) formula and correlation )
J difference between each |(Standard deviation (SH) [=] : exponential regression, power regression, quadratic regression and inverse 40 ] 50 ; Performing calculations coefficient are obtained. (Constant term A) SHiFT [4] [ = | 3049758743
Kev operation Result datum, and the mean of the — = 53375 . i g To deltc 40 [] 50 =] Constant term of regression A ) Furthermore, the regression .
The previously entered data is entered again each time the DT} is pressed without ¥ operat u above data? (Meanx) =] : regression can be performed. 0 delete  PIESS AGH i i Example Operation Display The logarithmic regression formula y = A + Belnx. As x is input, In(x) will be Data input formula is used to obtained the ~|(Regression Correlation B) =] ~0.049203708
entering data (in this case 20 is re-entered). Populati ot (Number of data n) Alphd [n ] [=] 8. [=] Regression coeffcient B stored instead of x itself. Hence, we can treat the logarithmic regression formula respective estimated values of . |(Correlation coefficient r) =] ~0.997247352
SHIFT [ oy opulation standard deviation , o, s g 8 . I -
[=] umto 50/ (53 = o, i Linear regression Example 2 ;8 % ‘2‘8 B = oelen C Temperature and length of a [SI[Z][E] - "REG" then select same as the linear regression formula. Therefore, the formulas for constant term ; ims thB 1101 _Sp_ecllfy the REG mode. and x, when xi = 16 and yi = 20. ke i 16) 16T 915739
Example2 - Data: 10, 20,0, 20, 20, 20, 20, 30 SHIF Sample standard deviation, x| . . . . . . ‘ steel bar li ; A, regression coefficient B and correlation coefficient r are identical for - LTSS -‘ ¢ 0 clear the statistical memories. )
Key operation: 105120 (1] 651301 ‘ B (Sumof squares £+) gk B 22805 Linear regression calculations are carried out using the following formula: 0[.] 30pd e Comelation coeffcient 7 Temp.  Length ~ [Mmearregression logarithmic and lincar regression. 3. Input data in the following format: <v data> [ <y data> 1] (x when yi = 20) 20 SHIF] 8.574868046
B Mean,x y=A+Br. 40 [.] 501 0C  1003mm |Memory clea) Sl [-]
By pressing SHIFT] and then entering a semicolon followed by value that represents = o . (coniming S8R [ LO142857 -~ To delete 40 [, | 50D} press BHIFT/CL. Estimated valuc of ¥ s w05 100110035 10. *  To make multiple entries of the same data, follow procedures described for
the number of items the data is repeated (6, in this case) and the DT key, the Alpha| | ] um of square ot data, & ontinuing) Shifio. i ' Data input — - . 15 [ 100557 15. Exampl ration Displ linear regression.
multiple data entries (for 20, in this case) are made automatically. Sum of data, x 55 -] =] 1625 Example 3 Todelete 20 ] 20D press 20 [} 20fsiuFrce] et vl ofy we 10t 20 17 1010 2 - Operati T v P R i
=] ) 0625 1. Press [S[S[3) [=] to specify the REG mode. — 10 [] 4054 i populton sandard deviation yon 25°C 101imm L] 101057 . - - = SR Deleting inout data . ower Regression
, X = - ; D s ) | 25 ’ ‘ ! ) ! . .
Deleting input data [][=] Number of data, Ll (=] 2375 2. Press [=]to glear the satistical memories. S a - we T 29 1.6 | then select logarithmic regression . i . X Power regression calculations are carried out using the following formula:
512 = 2. 3. Tnput data in the following format: <x data> [ ] <y data> 1] 40 [L] 501 ‘EI Sample standard deviation, yor. 1 30 [ 101457 30. " s To delete input data, follow the procedures described for linear regression. y=Aex® (Iny = InA + Blny)
There are various ways to delete value data, depending on how and where it was o _ To delete [/"] 20 ] 20 D1, press [/ | 20 Hang [, ] 20 SHIFTCL. e e oo T ) o - - 29, ) )
entered. Standard deviation and mean calculations are performed as shown below: o * When multiples of the same data are input, two different entry methods are _ : Smgl 1S g‘ <, le regression ) - 06 74 38.0 50, Data inout
) o , ] ‘f)vl};al 15 X anéil 0'1?71 for the El possible: Example 5 To delete 20 D 20 @, press 20 D 20 -SH[F im 1 @ Population standard deviation , xo, ::e"%lc?;l: C:::: gl?g‘ilned (Regression coefficient B) ] [B] [=] . 03 64 . Performing calculations p
Example | 405720 o130 b1 50 Population standard deviation 6,= V(Z(xi-x)/n) wherei=1ton COI' f_’f“"lé\‘;l ¢ ; 110. — Based on the coefficient | (Correlation coefficient r) [ 0.982607368 74 [1] 38.0p1 : } ) . . X
Lralmpe 2 Sample standard deviation 6,1 =V ((£(x;- x)%(n-1)) where i= 1 ton ass no. Value Frequency {110 SHIFT] [ | 10D ) BHIF o, ] Sample standard deviation, x| N ~ 118 489 103 If we assume that Iny = y and InA = a', the exponential regression formula y = Aee™ 1. Press [=] to specify the REG mode.
To delete 50, press SHIFT[CLL. " Ny i i A S IRE S 130. Example I Data: 10/20, 20/30, 20/30, 40/50 formula, the length of the steel |(Length at 18°C) 18 i 100748 103 [1] 4641 (1 — In A +Bx) becomes the linear regression formula y = + bx i we store Iny) 2. Press SHIFTjsal [=] o clea the statisical memories
eanx=yx/n SHIFT] o Mean, x bar at 18°C and the _ 118. = ¥ = : ), ’ - : '
210 31 150. Key operation: 10 [.] 20p1 temperature at 1000mm can | TemPerature at 1000mm) 1000 i 4642857143 - : 18 [.] 4891 instead of y itself. Therefore, the formulas for constant term A, regression 3. Input data in the following format: <x data> , <y data> DT}
Example2  40[D720 b 30 o1} 50 b1 150 SHIFT [ ] 24 20 [] 30 il y——— : Through logarithmie regresion of 1111283976 ‘ . , L . .
To delete 20, press 20 SHIFT]CLL Example Operation Display 30150 24 170, 40 [L] 50pp1 Sum of square of data, & be estimated. Furthermore, the (Critical coefficient)5ii H 0965517241 the above data the regression. | Constantterm A) i [&] [ = | ' coefficient B and correlation coefficient r are identical for exponential and linear
, P! 3 ]70@@ 8 ) ) _ . ) o critical coefficient (7) and . formula and correlation coeflicient | g recsi ficient B 340201475 regression. * To make multiple entries of the same data, follow procedures described for
Data 55, 54, 51,55, 53,53 EI E s 4 m 2 190, The previously entered data is entered again each time the @ key is pressed (in this Sum of data, Zx covariance can also be (Covariance) [(] fphd Ef [=] echiained. Furhemore (Regression coefficient B) Shif] EI 3 lnear egression
Example3  30[p750 b1 ]2 Gl 54,52 i 5 0 3 190D DT DT case 20/30 is re-entered). Number of data, calculated. Bl (3] 0 (1 (] iped respective estimated values y and x |(Correlation coefficient s} [1] [ = | 0.994913946 A number of ial . leulati Its differ from th duced b
To delete 120 SHIFT [, press o (Memory cleared) [SHIFT]scl [ = | 0. ) e obizined for < 80 a0 1= number of exponential regression calculation results differ from those produced by
- ! 5501 54 D1} 51 o7 55 1] 53 ] o= 1377142857 Example2  Data: 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50 Sum of square of data, 37 Spn|E ® %nusien(;::;nreegr:srsix&; om0 102/=80 80558 . linear regression. Not the following; —
. xample ata: , , , , , , um of squar , Ty . )
52 . (x when yi =73) 73 St 24141313
Example4 300750 D1 120 []31 541} 52 p1 Key operation: 10 [] 20 p1] ) . : . .
18.42898069 Sum of data, Yy Linear regression Exponential regression To delete input data, follow the procedures described for linear regression
To delete 120 SHIFT] [ ;] 31, press AC. 20 [] 30w [£] 5b1 o
40 D 50@ Sum of data, Yxy .. g . Ty Zlny X X
= ii. Logarithmic regression Performing calculations
Example 5 30 D1 50D 120 [:]31p1 2 3(ly)?
To delete 120 [] 31, press SHIFT CL. By pressing and then entering a semicolon followed by a value that represents ) ) Logarithmic regression calculations are carried out using the following formula: - . . . Sxy Trelny , .
the number of times the data is repeated (3, in this case) and the DT/ key, the multiple Performing calculations y=A+Belnx A number of logarithmic regression calculation results differ from those produced by Y ey If we assume that Iny =y, InA =a’ and In x = x, the power regression formula y
Example6 507120 (2] 31 p140 p130 b data entries (for 20/30, in this case) are made automatically. - . ‘e o . . : linear regression. Note the following: =AexB (Iny :dlnA (;' Blnx) lzlecofmes ﬂ:: linﬁar reglressionhfonfnu]a yh: ?‘ + b;; if fwe
To delete 120 SHIFT ;] 31 D1, press 120 5iiFT [5] 31 el e following procedures are used to perform the various linear regression . - - store In(x) and In(y) instead of x and y themselves. Therefore, the formulas for
[:J31Bne B Z Deleting input data calculations. Data input Example Operation Display constant term A, regression coefficient B and correlation coefficient r are identical
. . X . . ; : ; xi yi [=] > "REG" then the power and linear regression.
Example 7 10p7 [/ 20p1 [~ 30 b1 There are various ways to delete value data, depending on how and where it was The regression formulq isy= Af Br. The constant term of regression A, regtession 1. Press HEUE e spgc@ REG mo.de. Linear regression Exponential regression 69 214 . ;
, 2. Press [=] to clear the statistical memories select exponential regression. . . .
= coefficient B, correlation r, estimated value of x, and estimated value of y are - A number of power regression calculation results differ from those produced b
To delete [y | 20 DT, press [y”] 20 HAng SHIFTCL. entered. b - ; T Shnx 129 157 p g p y
b calculated as shown below: 3. Input data in the following format: <x data> [ ] <y data>DT] - sy . : =] linear regression. Note the following:
198 121 69 1 21.4
Example 8 30T A=(Zy-Xo)h * To make multiple entries of the same data, follow procedures described for Sy yelnr 0 o p 9 15% 69
To delete |y | 20 /| 20 SHIF -) | 1p1} ) i i ) ’ &7 L b 129
0 delete D, press H ol . B=(n¥xy-2x¥y)/ (n2¢ - (Zx ) linear regression. 5 5
49 43 4
! 46 o 48 ¥ 50
Linear regression Power regression V. Inverse Regression Example Operation Display Performing calculations 1Ij. Integration Calculation 2faipd (5] Bl (=] 3 ipid @ Store a formula in memory 1. Complex Number Calculation 1L Graphs
™ Tinr ~ - ~ - - . p ; — KIEI40 (6o inpu) ox*ax+, . . ‘
52 Sy Pow?iigie(sg?n)calculatlons are carried out using the following formula: N v (] - "REG" then The following procedures are used to perform the various linear regression Intearation caleulati be carried out by enterine the inteeral calculus formul - Tnput the formula as the normal input.  Now, we try to input the formula "Y = X Press [=] to enter the CMPLX mode for calculations that include ) ) ) Y2
. (Iny y ™ ) ) (eectinvere egression calculations. In ;lgre; 1lclm ca cufa 10nlcan e carried out by entering the integral calculus formula +3% - 12 o o memory s complex numbers. In CMPLX mode, only variables A, B, C and M can be used Graph functions are active only in COMP mode, SD and REG mode. DELETE?
, , in the following format :- - . . . ?
Iy Ziny Data input 3 3 =] . ‘ . ‘ 50 (s binpw) only. The others are used for storing the imaginary parts of values. In this calculator, one can plot the graphs by defining the range of the graph
o 2y 4 4 2[]2p1 2 The regression formula s y = A + Br + Cx” where A, B, C are regression [adfx) L1aL1b [ n) 2 - window fist,then inputting the graph formula first in the "FUNC” men : - -
! ! ) coefficients. +3XH4, 1,5, Example Operation Display » then inputting the grap u ! ment. Press [=] to delete function Y2.  And the lower display will show " - - - - - - - i
Ty Zlnrelny 4. Press - [=] to specify the REG mode. 5 5 3 [ 301 3 Y=X*+3X-12 Lastly press [DRAW] to sketch the graph(s). - The functions such as "Trace", asan indication. A second later,  the unit will be back to "FUNC" menu.
5. Press el [=] to clear the statistical memories. 6 6 4[] 408 4 C= (0D (52 7) (15 - 5 $0-TETr ) (- SaSy )] < where a is the starting point [MODE]5] (5] = "CMPLX” "Seroll" and "Zoom" can be operated on the active curve. Two function ’
6. Input data in the following format: <v data> , <y data> 1] i s =[(n 5 ( )2) (n JoEy )-(n JHs ) (zn -2y )] b is the ending point — . . — buffers are available for storing the two latest active graph formulae.
Exampl Operati Displ ¢ LIsb ‘ [(nZ¥"- (26)) (n2¥ 3_(22 J) - Ef _ZYEZY V] n is the value such that the number divisions N=2" 6D (ninput) . Press SHIFT] [ PROG | to store the formula and exit from programming mode. (2+30)+(4+50) {(: ]]2[+]3[|][)] HIA4ESED) . o '
Xample peration 1Splay * To make multiple entries of the same data, follow procedures described for 6 [] 61 . /‘i:([;z"yl;gz}éig )(I;Zx ~Xrk) ]+ (e - (2v)) +3X+4,1,5,6) ) To open the "FUNC" menu, you can press [SHIFTI[FUNC. [la.  Built-in Function Graph
i i [ i ion. Through inverse regression of the 1212727273 =(2y-bzx- n Integration calculation is performed using Simpson's rule to determine function f(x). i 8.i
i yi [Z] - "REG" then linear regression. : ¢! Bres: (Constant term A) BtFT] [A] [ = | g p g Simp. [Shift][Re—Im] L . L L. .
i i l . =] : abg»cdatla, the rcgrfcfss}on formula O — 1128526646 . ) Because of this, partition of the integrated area is necessary, however if the number This unit contam§ a tota.l of 21 built-in graphs mgkmg it possﬂ)l_el to p_rloduc.?
select power regression Deleting input data g];xaf;]er:lc ;aonr;‘ ;:ﬁorl:iﬁ; are g 550160099 To reafi the value of Yx’, Xx" or Xx'y, you can recall memory X, Y or M of divisions is not specified, the unit automatically sets N according to the formula. B - Find the absolute value of [Shift][Abs] [ (1 [3]0+1 [4] (] D] (=] 5. FUNCT ? the graphs of basic functions.  These graphs are sin, cos, tan, s;n , €08 ,‘Ian R
0 3053 =] reatesion formla s ed o |(COTelaon coeficient ) SFT [1] [= ] i respectively. To specify the number of divisions for N=2", n can be an integer from 1 10 9. 134.6666667 (3+41) Y2 sinh, cosh, tanh, sinh”, cos”, tanh”, ', ¥, g, n, 10", ¢!, x", "V and x'
3 3895 28 [1] 2410 8. To delete input data, follow the procedures described for linear regression obtained the respective estimated  |(y when xi=10) 10 6144200627 J To execute the formula, - press ' Determine the argument of [Shift]farg] [ (1131041 [41 (i) [)] [=] 5313010235 : : - . : :
35 4491 30 1] 303361 30, values of yand x, when xi=10and| whenyi=9) 9 ] -6.533575317 Example Operation Display y=f(x) oG (3+4i) & ’ If function "Y1" is the desired function, press [<]. Otherwise, press either When a built-in graph is executed, the ranges are automatically set to their
Performing calculations i=9. E X? [« or [ to select the function you want. optimum values, and any graph previously on the display is cleared.
38 5717 3. reriorming calculations ; ; g
33 [] 3895 xi yi [=] - "REG" then 0
35 [.] 4491 b1 = If U is stored instead of x itself, the inverse regression formula y =A + Bfx . drati . » 16 select quadratic regression 1lk. Formula Memory Function S}layi ljcl is selected. ]f‘h; tlllird li‘l‘_e will show "Y, =" and the cursor stays on ( Note:-  The built-in graphs can only be drawn in COMP mode when
. ) ° ; : _ , A i the leftmost position of ) i i i
Through power egressionof the 3 [7] 5717 py 3 becomes the linear regression formula y = a + bx. Therefore, the formulas for vi. - Quadratic Regression 50 35 = . Formula memry Its you iput  sngle formula i the memory, and then input Keyin [7][5] PROG lim. Previous Caleulation Recall ¢ felimost position ot fhe fower finc function graph has been selected in the main menu. )
above data, the regression formula 0.238801072 i i i i identi . . . . . . X 74 38 26. b : K 4 5 . m. rrevious Laicuiarion reca
» ‘ (Constant term A) BHIFT] E| tc;nstant tem(li 1?, regresmon‘coefﬁcwnt B and correlation coefficient r are identical Quadratic regressmr; calculations are carried out using the following formula: 29 [] 161 '\ Nequal pars values for the formula variables to calculate results. Memory can hold a single 58 Example | Sine curve
and correlation coefficientare | g ression Correlation B) =] 2771866153 ¢ power and finear regression. y=A+Br+Cx 103 464 50 [] 2351 50. formula, up to 79 steps long. L culations will be saved in the last caloulai d be bl Yi=
obtained. Furthermore, the . . atest calculations will be saved in the last calculation memory and be able to
(Correlation coefficient r) [ 0.998906254 . : : . 118 48 74 [] 381 . . . . . X . . - One should go back to COMP mode first. ~ Follow the steps as below.
egesion formlasused o - =] {\ number of.powl\?rtretghresfml(lm c.alc.ulanon results differ from those produced by Data input 103 [] 46457 10, Input of function f{x) and integration calculation You can press [=] again to recycle the formula execution or you can press recall using [1] or [ 1] key buttons.  The maximum total size is 384 characters.
ined the respctiv simaed (y when xi = 40) 40 SHIFT] 6587.674584 inear regression. Note the following: ) oo - - s . to stop the formula execution. ) ) You can enter the graph formula.  Press [=] or [SHIFTJ[FUNC] upon completion [SHIFT][FUNC]  (Open "FUNC" menu. ) L
(x when yi = 1000) 1000 SHIFT 202622568 - o 7. Press MODE] [=] to specify the REG mode. rough power regression ofthe 115 [ 48 ] - 1) Press [l o specify integration calculation. (Note - Answer for these latest calculations will not be stored. ) and the unit will go back to the "FUNC" menu.  You can proceed to define = ( Select the function "Y1".) / \
values of y and x, when xi = 40 and near regression onerregression 8. Press [=]w clear the statistical memories. above data, the regression formula 2) Input the formula for the function f(x), then input integral partitions [a, b]. _ _ o ) function Y2 in the same way. Or you can press [DRAW] to plot the graph(s). [sin][=] (LetYl=sin)
vi=1000. ox (1) 9. Input data in the following format: <x data>, <y data> 1] and correlation coefficientare |(Constant term A) SHIFT] [A] [ = | -35.59856934 Note:- f(x) can use the variable X only. ~Anything other than X, i.e, A~F, - ‘Whvcn the up-arrow is PTCSC“} on the ”gm on th? ”gh'{ side of the LCD, o Or if you want to exit from the "FUNC" menu,  press [SHIFT|[FUNC] again. [DRAW| ( Sketch the graph. ) r
o (1)} ) ) ] obiained. Furthermore, the (Regression Correlation B) 5t [B] [ = ] 1495939413 . Y are treateq as a consant, and its memory contents are applied. . indicates that there are previous galculatmns available in the last galculatlon . . . L
* To make multiple entries of the same data, follow procedures described for ; 0 3) Next input n and finish by inputting a parenthesis. Input of n and parenthesis memory. You can press [1] to retrieve and show the previous calculation on the These two function formulae will not be cleared unless one press [DEL] in the
s S : ltip p T Conclatoncoeficent 1 Y [ [= ] 671629667 ) p Y inputting a p P P Iy pres: : pr I I p !
Xy (yhr) linear regression. regression formula s used to - |(Correlation coefficient ) 391067 can be omitted. When input of n is omitted, N(where N=2" )is automatically screen.  The answer will be calculated instantly and displayed as well. At the "FUNC" menu or you switch between function graph mode and parametric (Note:- The variable "¥" is missing after the function key "sin" to indicate
o obtained the respective estimated  |(y when xi = 16) 16 o set. same Iime? the down-an“ovy will be ON to indicate that more recent calculations graph mode. it is a built-in graph function. )
Deleting input data values of y and x, when xi = 16 and |(x, when yi =20) 20 47.14556728 4) Press [=] to execute calculation. Results are displayed in a few seconds or a are stored in the last calculation memory. ) ) .
bi-2 i vhayi20) 1755872105 number of minutes. - Say, you are now in the "FUNC" menu, and you are going to delete function Y2. Example2  y= I/ graph
To delete input data, follow the procedures described for linear regression : S - Let the current display be
Examples of operation 3 FUNCT? [SHIFTJ[FUNC] ~ (Open "FUNC" mt?nu,”) .
V2 = ) E iele‘c(tlthe_fl;ncnon Y1".)
L5 a2 Press [1] to read the previous calculation. [SHIFT|[x"|[=| (LetYl= \[
Example  Calculate the following: [ (2x*+3x+4)dx I [DRAW| ( Sketch the graph.) L
100=2 Press [ ] to select "Y2".  Then press [DEL] once.  You will be asked if you
[MODH [EXE] (Specify "COMP" are sure to delete Y2 by the following message. (Note:- Same as above, the variable "x" is missing before the inverse
mode) Then you can press [ 4] to go back to the function. )
more recent calculation. T
51
52 1+2
53 54 3 56 57 60
58 59
Xmin - the minimum value of the x-axis display. When this happens, press [€] or [] to locate the error in the Xmin=-5 Ymin=-10 Next. overdraw the eraph for v = 2x + 3 Change the factor to 1.5 by keying i
) o ) : . ) i = , ’ graph for y = 2x ge the factor to 1.5 by keying in . . . .
@ Overdr awing built-in functwn graphs Xmax :-  the maximum value of the x-axis Sgemf_yZ for Xscl. - calculation and make the necessary corrections. =] Ysel? Xmax =5, Ymax = 10 PARAM? by defining Y2 =2+ 3 as well. V 15 ; ) When you view the range parameters again, you will find that the window
Xscl:-  scale of the x-axis ( distance between hash marks ) 2I=] Ymin? > Inputting 0 for Xscl or Yscl doesn't set any scales. : 4 Xsel =2, Ysel =4 X(1) IO Xfact? size becomes as follows :-
Two or more different built-in functions can be drawn together on the same Ymin - the minimum value of the y-axis -10. » Inputting a maximum value that is less than the minimum value will : L5
\ ¢ i ! ! Jraxiy . Press [DRAW] and the graphs are overdrawn Xmin=-240. Xmax =240, Xscl =180
display.  Since the range for the first graph is automatically set, all Ymax :-  the maximum value of the y-axis reverse the respective axes. This e th " el § ol ) - - cach other as shown on the right, min =240, max_ X sc_
subsequent graphs on the same display are produced according to the range of Yscl - scale of the y-axis ( distance between hash marks ) Specify -5 for Yvin > If the maximum and minimum values of an axis are equal, an error will =1 Then open the "FUNC" menu, select "Y1" TIS time, the user will be asked for two formulae which are x = f{7) and y = Press [EXE] to confirm the X-factor Ymin=-0.8, Ymax=08, Yscl=1
the first graph ( provided that all subsequent graphs are user defined graphs ). Tpini-  the minimum value of parameter "#" for parametric graphs [?[5]|_TJ i be generated. tmin? and define the function formula of "Y1". v 0. and move forward to Y-factor screen. Yfact? " (SHIFT|Zooms] agan, the graph is enlarged by th
. . . : . . ; 5I= P, : = ) ! ou press mxf] again, the graph is enlarged once more 4
The first graph is produced by using the _PWV“’US]}’ meﬂ“"“e@ operation. Tinax - the maximum value of parameter "#" for parametric graphs Ymax? > When a range setting 1s .use.d that does not allow display 9f the axes, the 0. ! For example, - the parametric graph of "x = 30T cos 25 , 0 fac}t’orsp ou specifi edo0 To getu the ; aph to its go iginal size ; es:
Subsequent graphs are produced using the variable "x" in the operation. Pitch - the pitch value f; . h 10. scale for the y-axis is indicated on either the left or right edge of the PPV s . you specified. return grapl its original size, press
itch - the pitch value for parametric graphs . . PP . — y=30Tsin 25 =9.8T°/2 " s to be drawn . . . . . [SHIFT][Zoom Org]
display, while that for the x-axis is indicated on either the top or bottom In this way, it can be easily seen that there are two intersections for the two e
Say, the function Y1 is defined as "Y1 = sin" for plotting the built-in sine curve. edge. o = Enter the formula by keying in 2] [X.T] ('] (1] (311X.T) [-] [4] Define both x() and y(¢) as described for Function Graphing. ~ Then press function graphs. The approximate coordinates for these two intersections can Change Y-factor to 2 by entering [2].
How to set the range parameters Specify 15 for Ymax. > When the range values are changed or reset,  the graph display is cleared tmax? [DRAW].  The graph will be drawn as below. be found using "Zoom" function or the "Trace" function described in the Yfact? How o red h
now o set Ine range parameters [BIr= 9 and the newly set axes only are displayed. 10. following sections. : ow to reduce a grap
To set the range parameters, one should press the [RANGE] key ( except in the el 4 4 Iflhg range is set too wide or narrow, - the graph produced may not fit on Y= =
BASE-N and CMPLX mode ), the range parameter setting screen appears on the . the display. = 21X 43X -4 Foll(.)w.the same procedure as described above for enlarging a graph. _Afler
display. Enter the value you want to specify for the displayed parameter and = Hle.  Zoom Function Press [EXE] to cycle back to "Xfact" . specifying the factor, press [SHIFT][Zoomx//] instead. The graph will be
then press [= . Pitch? Xfact? reduced as below.
NO change for Ty , tmin? How to check the range parameters 0.1 Press (=] to go back "FUNC" menu. This function lets you enlarge or reduce the x- and y-coordinates. If you use 15
lIher:.()ve‘r((;rzuﬁl tl;g Emghf" yd= c:};zx" on thﬁ (graph s}’or\”e; N TO{ d(l,) 50,1 ‘hz For example, change the range parameters on the left to those on the right as Just press (=1 ’ 0 If you want to check all the range parameters, you can press [RANGE] to tEe Tr?ce or Plot/fur:ictiop to.]ocatlf the ;:ioimer ath a spgciﬂc]poin.t on thehgraph,
unction Y2 should be defined as = cos x" ( variable "x" has to be entere . . : . . . l t t 1 f 1y 1l
in this case ince "y = cos x" is not a buil-n function ) follows : switch to parameter setting screen. Then press [EXE] o scroll through the Lastly press [RANGE] again to return to the display that was shown before FUNCT? Note: If either x(#) only or y(t) only has been defined, no curve will be e[en arger[nen reduction s periormed using fhe potnier focation as fhe Finally. press [SHIFTIEACTOR fo exit
/ ' range parameter settings without changing them. entering the range display. - ' J ) center point. y, press [SHIFT] ] .
Xmin: 05 Vmin: 1055 T . 0 ) : Y2 plotted as the key button [DRAW] has been pressed.  Only the x-y
X ' s v ’ 0515 T"““ ’ 10 Specify 10 for Tgy. [RANGE] How tth " coordinates will be shown. How to enlarge a graph
max: 5 max : - ‘max - [1[0]=] 9 . OW 10 reset tne range parameters . . . :
Xscl: 452 Ysel: 44 Pitch: 0.1 tlrg axt Xmin? Draw the graph by pressing [DRAW). - The graph will be displayed as below. Example - To enlarge the graph for y = sin x by a factor of 1.5 on the x-axis
- -5 Range values are reset to their initial values by pressing [SHIFTJIMCL] or ‘ Graph Overdraw and 2.0 on the y-axis.
[RANGE] Press (=] to confi i = [SHIFT][SCL] during range display. Firstly, set the range parameters as below. Whenever you try to change the factor value while a graph is displayed, ~the You can take a look at the range parameters which become as :-
Xmin? ress @ TP't (;fon rm an o Two or more graphs can be overdrawn, which makes it easy to determine ) } display changes to the text screen automatically. To return to the graph screen, )
0 move fo “Fiteh™. Pitch? Xmax? The initial values are as follows :- intersection points and solutions that satisfy all the equations. Xmin =-360 Ymin =-1.6 press [GoT]. Xmin =-540, Xmax = 540, Xscl =180
’ : Xmax =360 Ymax = 1.6 Ymin=-3.2 Ymax =32 Yscl=1
5 5 . . . 5 5
) ) Xmin: -46 Ymin: 3.0 Tmin: 0 For example, let's find the intersection points of the graph y = 2" + 3x - 4 Xsel =180 Ysel=1 [GoT) ] )
Hib. User Generated Graphs Specify -5 for Xmin. ) ) ) Xmax: 4.6 Ymax: 3.0 Tmax: 21 andy = 2v + 3. If you press [SHIFT|[Zoomx /] again, the graph is reduced once more by the
[(-)115] Xmin? Specify 0.1 for pitch by pressing i =1 Xsel: 1 Ysel: 1 Pitch - 2w/45 o . . factors specified. To return the graph to its original size, press [SHIFT][Zoom
Usefhgeﬂera;ed fﬁraphs can b;divideﬁ into fun}ftiolr;l graphing ;md pilrafnetrhic s ’ E}f’e ]igill\;i]ll%]cycll . g‘::;‘:zvll})‘i:ﬁn“ Xmin? Xscl? First, press [SHIFTJ[CLS][EXE] to clear the graph screen in preparation for the Afterspecifying the range paramelers, - graph -y =sin xas deseribed above. Orgl.
graphing. In function graphing, the user should input a formula in the Y . -5. 2 first graph.  Then enter the formula for the first graph in the "FUNC" menu.
format of y = f{x) while in parametric graphing, both x = f{T) and y = f(T) . G . Function Grah @ Generation Of Parametric Gmphs
should be defined. Press =] to confirm and TRANGE" sctti . eneration of Function Graphs . _ Yi=2x2 4314 Press [SHIFT][Zoom to enlarge the IlId Trace Function
move to Xmax. Xmax? Leave "RANGE" setting, press [RANGE] again. =] X — docbed o . When parametric graph has been selected in "MODE" menu, ~ you can draw graph according to the factors specified.
@ Specifying range parameters ’ ) . . in? After specifying the range parameters as described above, user generate parametric graphs.  Similar to function graphs, users should specify the range Press [DRAW] to plot Y1. . . . . ~
P ﬁ} g range p . Besides range values, ~you can also input range parameters as expressions such Ymin] graphs can be drawn simply by defining the functions ( formula ) in "FUNC" parameters first to define the graph window. Then he / she can input the : or This fur_wnon lets you move a pointer aroum_i  graph and d1sp_lay the x- and
: . -5, . . y-coordinates of the current pointer location. The coordinates can be
. - . as 2 and these expressions are automatically converted to the values. menu as described above. formula in "FUNC" menu. . . . . .
Unlike built-in functions, the ranges of user generated graphs are not set Simply press (= since displayed with the use of seven digits or eleven digits. When two active
automatically, so graphs produced outside of the display range do not appear i = Remarks :- ) . ., . W W Then press [SHIFT][FACTOR] for the graphs are overdrawn each other, you can press [a] or [v] to switch
on the display. Range parameters are used (o define the size of the graph there is no change for Xmax. Xscl? . . . = For example, ~the graph for y = 2x” + 3x —4is to be drawn ?ress (}S};{F;S;]Ugﬁ to Zpen ﬂ: FUNC vmlfnu. . PAR]?)M; fls ddlsplayed factor specification serean. (The Xfact? between the graphs. Each time you toggle between the curves,  the tracing
window. The parameters consist of the following :- 4. » If yfou enter a veﬁue '11}1181 1ls outSIdle the allowable range or if you try ﬁo Ymax? Fistly, - set the ranges to the values shown below Instead of to ndicate the parametric function is to be defined. current zoom factor is 2. ) ! 2 will restart from the leftmost position.
perform some other illegal operations, an error message appears on the 5. ? : .
70
ol 63 65 66 6 68 69
62 64
F 1 hy=x-3onth ) Press [9] consecutively to select the desired function. ) ) : ; axis f i . . . 1If ravh Scroll Functi
Or CXAMP'E, - graphy =1 = o e sereen t You have to specify the x- and y-coordinates after the command "Plot". NI For example, - Draw perpendiculars from the point (2,0 ) on the x-axis to its Press [SHIFTJISKETCHEXE] Ille-3. Drawing a Tangent Line If. Graph Scroll Function
> intersection with the graph for y = 3x.  Then draw a line from EXE] / Al have d " Lt on the display by using th
d For example :- Plot a point at x=2 and y=2 on the axes created by the the point of intersection to the y-axis. ! First locating a point on the screen using TRACE function. er you have drawn a graph, you can scroll it on the display by using the
9 . cursor keys [€], [], [N, (W] Every time when you have pressed the
Y= SKETCH ? following range values. SR ! . . . . .
- Y= . cursor keys, the display window will be shifted accordingly in the
Let the range values be :- A
Plot |o§N g
0.5900277004 Xmin=-5, Xmax=5,  Xsl=1 533333333 L corresponding direction. As you press [RANGE] to check the range values,
) . . ) Ymin=-10,  Ymax =10,Yscl=2 Xmin=-2, Xmax=5,  Xscl=1 A / you will find that Xmin, Xmax, Ymin and /or Ymax have been changed.
To switch back to 7-digit mantissa, ~you can press [VALUE] again. 2] Ve e e e ] - Ymin=-2, Ymax=10, Ysdl=2
. . . o . en the pointer is at the location you want, - press [EXE] to plot a point. ~ At Finally, press [EXE] to draw the horizontal line.
Activate the Trace function by pressing [TRACE]. A blmkmg pointer w1.11 be [VALUE] SKETCH ? e Press [SHIFT][SKETCH][EXE][2][SHIFT][,J[2][EXE] this time,  the pointer returns to the original point you specified ( ( 2, 2) in this Clear the graph display and drav the graph for y = 3. Next., a perpendicular will be drawn from the same point on the graph to the I Hg. Sin gl e-Variable Statistical Gr ap s
located on the leftmost of the curve and the corresponding x-coordinate will be Horiz example ). y-axis.
shown. [SHIFTJ[CLS][EXE] : ) , e In SD mode, single-variable statistical graphs can be drawn. ~Either bar
v [EXE] [SHIFTJFUNC][EXE] Firstly, plot the point on the graph and use the cursor key [€] to move the Then select the "Tangent" function from the SKETCH menu.  Press [EXE] to P ——— graphs or normal distribution curves can be produced.
- > _ [3](X,TI[EXE] pointer to the y-axis. This can be accomplished using the command "Plot X, draw the tangent line through the specified point.
0. 590027 ) )1(;5652173 [DRAW] Y" since the current blinking pointer is actually the point on the graph and the For drawing the bar graphs, ~ x-coordinate represents the data range and the
X= SKETCH ? ' X= corresponding x-y coordinates are stored. y-coordinate stands for the number of items ( frequency ) of each data. The
Tangent 1.95652173 number of bars ranges between 1 to 20, which is defaulted at 10 upon power u
23.36842 . . . s . . g 8 pon p p
. To exit the Trace function, ~press [TRACE] again. The blinking pointer will The blinking pointer is positioned at the specified coordinates. Due to [SHIFT][SKETCH][EXE][ALPHA]X][.] reset. If you want to change the number of bars, you can press [RANGE] to
disappear. Press [] further to move to limitations caused by the resolution of the display, the actual position of the ) i . ) ) ) [ALPHAJ[Y)[EXE][EXE] / view the range parameters as described previously. The bar number selection
You can use the buttons [€] or [] to move the pointer along the graph. the end of SKETCH menu. pointer can only be approximate. Now, you can input a new coordinate value to create a new blinking pointer Next, use the Plot function to locate a pointat (2,0). [lle-5. Drawing a Vertical Line is appended to the end of the parameter list. Hence, as you press [EXE]
Each press moves the cursor one point. Holding down either key moves the SKETCH? without clearing the present pointer. - The present pointer will become a fixed X= 7 consecutively, you can view the parameters in the order of Xmin, Xmax, Xscl,
pointer at high speed. The corresponding coordinate reading shown on the \ { The POime{ can be IUOVEC} IEft,‘ right, up and down using the cursor keys. The point as shown below. . . A First plot a point on the screen as described above. ~ Say, plot a point at ( 2,0 ). Ymin, Ymax, Yscl, Tmin, Tmax, Pitch, Bar and cycle back to Xmin.
lower right part of the screen will be updated al the way. (7 current position of the pointer is always shown at the bottom of the display. 2.052631
) [SHIFT][SKETCH][EXE][2]L][6]L.] As you come to the bar selection screen, the display shows :-
Press [] consecutivel Pressmg.[(-].lets you go back o RIRI2I21] (IEXE] X= Then move the pointer to the y-axis by
Y the previous item. SKETCH ? pressing [€] consecutively. X .
Tangent m X= 7 2 052631 [lle-4. Draw a Horizontal Line . SD
. —— 195652173 X= Bar
= X= . . . . - 9
Ille.  Sketch Operations As you have chosen the desired function, press [EXE] for confirmation and exit 3.04347826 Now plot a point at ( 2, 0 ) again and use the cursor key [4\] to move the f— 0.026315 Firstplot a point o the soreen as described above. - Say,plot a pointat (2, 0). 1~207 10
-1.89473 from SKETCH menu. pointer up to the graph of "y = 3x". : :
You can select and perform the following functions by Sketch operations. h di If xy coordinates are not specified for the Plot function ( ie., Draw the If necessary, use the cursor keys [€], [], [AN] or [¥] to move the blinking
Besides the x-coordinate, you can also read the y-coordinate of the blinking ) To find the y-coordinate value, press [SHIFT|[X¢>Y]. (SHIFTYISKETCHY[EXEJIEXE] ), the blinking pointer appears at the center of the [SHIFTJ[SKETCH][EXE][2][J[0][EXE] SrHa[‘:Tt gl(:inTeC'H STEXEIEXE / cursor to the point through which the vertical line is to be drawn. ~ Finally, If you want to change the bar number, ~enter an integer in the range of 1 to 20.
pointer by pressing [SHIFT|[X>Y] which will toggle the reading of x-coordinate Plot - Plot a point on the graph [lle-1. Plot Function screen, [EXE]. o [SHIFTIE I EXEIEXE) — press [EXE] to draw the vertical line. Then press [EXE] to update the value. - 1f you have entered a value out of this
and y-coordinate. Line --- Draw a line segment betwee two poins o ) ) Press _[N ‘?0“5?“11‘/51)’ till ‘- range, or the input value is not an integer, Ma Error will occur.
. . The Plot function is used to mark a point on the screen of a graph display. the blinking pointer meets the
Tangent - Draw  line segment angent 0. function The point can be moved left, right, up and down using the cursor keys, and the graph of y = 3x Example - Use the following data to d ked graph
° B . , right, X . . y=3x ey e S xample - Use the following data to draw a ranked graph.
? l\-l/::lz;;nal Drzangz:iocglzﬁr:eal line coordinates for the graph displayed can be read. = Ille-2. Line Function 1 195652173
2. ) ) ) ) _ o If necessary, use the cursor keys [€], [, [4\] or [¥] to move the blinking k 12 4 10 11
7 Select Plot function in the SKETCH menu. The command "Plot" will be The Line function makes it possible to connect two points ( including the e moiat throueh which e horizontal ine i fo be Rank No. 3 S 678 910
Y= : P . d e . e A s cursor to the point through which the horizontal lin is to be drawn.
0.590027 }'0. dlfplay the Sketch menu, press [SHIFTSKETCH]. = Function "Plot" and shown on the display as below. S _ blinking pointer ) created with the Plot function with a straight line.  With this Select Line function in the SKETCH menu to draw a line. Rank 0 10 20 30 40 50 60 70 80 90 100
Line" are displayed. As you move the blinking pointer upwards or downwards, the y-coordinate function, user generated lines can be added to graphs to make them easier to Frequency 132 23 568 159 2
As you trace along the curve, either x-coordinate or y-coordinate will be will be updated simultaneously. read.
shown in 7-digit mantissa plus a 2-digit exponent. If you want to get the SKETCH ? |
exact value, you can press [VALUE] to read the value which will be displayed Line Plot
in 11-digit mantissa plus a 2-digit exponent as below.
¢ ’ e 7% 75 n
76 78 80
7 n 73 17
Sten 1 Set the range values as below. Please note that the range values may be quite different from the previous data Step 3 :- Input the data. i Gr [lph Learning :- Af!er{ you have found the desired function, ~press E to start the "Shift"
e ¢ : since the y-axis value is relatively small when compared with the bar graph. o . o function. ) ) ot A flashing cursor will be located on the lotus of the curve.  You can change the L Press | » | further to read the third root.
Xmin=0, Xmax=110, Xscl=10 [SHIFTJ[(9[SHIFT][, J[SHIFTJ[(- 22[DT] Two functions, i, Shlft. and Change helps stfxdents to grasp the relationship The function will be plotted on the graph with the ranges set to the optimum Lxd shape of the graph by pressing either [4 ] or [v ] butions as indicated. ~Say,
Ymin=0, Ymax=20, Yscl=2 Say, the range values are changed to those shown below. Eﬁgﬂ&H;Ezgﬂ“[;gg][()]1[DT] between an equation and its graph. ( Only work in COMP mode. ) values. 5 the graph is moved to the lotus of "y = 3x" ". [
: ’ ; - solay wi Say, you have selected the function "y =1x"". -
Step2:-  Clear the statistical memory by pressing [SHIFT][SclJ[EXE]. Xmin=0, Xmax=110, XscI=10 1[SHIFTIL, 3[DT] Press to start the learning function. ~ The display will show as &, youhave selectec fhe luniction -y =x !_ Y Y=
Ymin=0, Ymax=0.05, Ysel =001 T o) below. # GraphY=(X-2)* : \ 2 -
Step3:-  Input the data. ’ A
0[oT] For each data input, the point is displayed immediately on the screen. LEARN? YZ, (It is assumed that the graph is plotted on the window with the optimum 25
10 pTDTDT] If thte dg]t]a Vil“e exceedsﬂt}hed\fnn]dm% Slzti; dthte CoflTle;PO“tdI“% @a:a Change Y= You can use the key buttons [«Jor[»]to read the whole equation. To go 3X range. )
2 o flfmt\?flt' nT appear on the display but the data will be stored into x? back to the graph display, ~press again. i ] furher, the raph will scroll t the right urher
¢ statistical memory. WQhif : After you have defined the value of a, the horizontal line Y = a will be you press rther, the graph will scroll to the right further for one
30 [DT)[DT] If "Shift" is the function you want, press [=]and you can proceed to the ek A . . . you hav u ) w . . .
0 {DT}{DT}[DT] S funtion ¥ press [=] and y p Same as "Shift" function,  you can press to switch to text display to overdrawn on the original graph and the intersection points are the roots of the window. No matter whether root or ( roots ) s present or not, the graph will
50 [SHIFTI(] 5 01T] A flashing block appears on the lotus of the curve to indicate that you can press 11Ii-2. Chan ge - read the whole equation. equation " 0.25(r+2)(2x+1)(2x=5)-a=0". stay on the display. = Similarly, you can go to the left o search for roots by
60 [SHIFT][:] 6[DT] The formula used for normal distribution curves s :- . . the key buttons &l R EI R El or El to shift the graph in the step of o, pressing [ «] or press [» | to move the graph to the right for one window
70 [SHIFT][T] 8(D1) 2 . 1. Shif Yscl or Xscl along the y-axis or x-axis respectively. "Change" function is used to change the shape of the graph and the change is F;sr}lthe fmlmnzn £y=r’, asyoupress (4] or (] tochane the shape Let a'be zero in this example.  Hence the equation " 0.25(x+2)(2x+1)(2x=5) = further
: -p of the circle, the lotus of the circle should move radially. o . P o
5 . : . . L . i i i i Lot si i > 0 "is going to be solved. If roots have been found, ~flashing cursor (s) will be . .
S0rsHIFTI;IIS (bT) ! 2 Shift the graph's location without changing its shape, and the change is Let Xscl =2 and Yscl =3. immediately reflccted in the equation on the rightside of the display. gong : P ¢ © (Note - The accuracy of the roots is affected by the resolution of the scales. )
90 [SHIFT][;]9 [DT] y= e . . ) . . . located at the corresponding position (s).
’ ay21) immediately reflected in the equation on the lower right of the display. ) - .
100 [DT][DT] : - i o doia When you has moved the graph downwards for one step, the equation will Select Change in thg graph Igarmng menu.  Then press E to proceed to H[j Graph So /ving -
Stepd - Press [DRAW] (o draw the graph. You wil be asked to select cither Whereos tlhepopu ation standard deviation, xon At entering "Shift" menu, you are asked to select a built-in function for become as below. the selection of the desired function.
p4 - . m is the mean ifti
bar chart or distribution curve by the screen display as below. ) ) shiffing. [ Those functions available are :- Graph Solving function lets you plot the graph on the display and find the
Ih. Paired-Variable Statistical Grap s Step 4 :- As all the data have been input, press [DRAW] to draw the regression corresponding x-value for a specified y-value. X=
SD . g line. )
y=x
Ps GRAPH SOLVE d the displ: ill be as below. -2
9 Paired-variable graphs are drawn in REG mode. When data is input in LR = y=1x ess oneandie dispiay wibe as below.
DRAW ; mode, points will be displayed immediately and data is input to the statistical X*-3 y=1x]
Line memory. o r=e Solve To read other roos, ~you can press cither [«] or [»] to move the block to
< . yex next root at the left or at the right of the current root.
Press either [« ] or [ » ] to select the type of graphs. Then press Example ;- Perform linear regression on the following data and draw a Y=A+BX Press the key buttons D or |:| o searchi-through the functions. On the As you move the graph further to the right for one step, the equation will be y=sinx
: Ype 0! SIS P regression line graph lower right comer, - the symbols or fillJbe ONJto tell you if there are changed to "y =(x-2)"-3" y=x Say, you have pressed the button E| the display will become :-
[EXE] to start the drawing. ~ Say, bar chart has been chosen. : . 2, 2 ’ ’
further messages on either ends. Xty =4
X 9 5 31 47 Note:- When data input is outside the preset range values, the point will not !» . . . . Gra p h Y= B
yz R appeat. Those functions available are - \ As you have selected the function, press E to start the "Change" function.
1
) — Y= Let the function be y = x’.  The graph will be shown as below. You are asked to input the desired function.
. ; , 0 read the coefficients of the regression lines, A, B, or C, you can press o LI ) -
Step 1 :- Specify the range values as below. To read the coeffi f the reg lines, A, B, or C, 'y p! N Vs X
[SHIFT][A], or [SHIFT][B], or [SHIFT][C] respectively. - V,f (323 Let the function be y = 0.25(x+2)(2x+1)(2x-5)
. - - =x -05
Xmin =-10, Xmax = 10, Xscl=2 _x .
Ymin =5, Ymas = 15, Ysel=5 4 ~ As you press E| to complete the entry, the graph will be plotted and

If normal distribution graph is to be drawn, select "Line" above and press
[EXE].

Step 2 :- Press [SHIFT][Scl[EXE] to clear the statistical memories.

If the new equation is too long to be shown on the lower right LCD, you can
press to switch to text display.
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meanwhile the message " ¥ = a 7" will be shown up on the lower right portion
of the display.
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