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® Degree, Minute, Second calculation 34-34 & Display @ Operation modes Press MODE once more to leave the Display modes @ Calculation priority sequence @ Number of stacks & Overflow and errors
® Binary, octal, decimal, hexadecimal calculation 35-36 . . . . .
USER MANUAL FOR GRAPHICAL CALCULATOR -Bin;y octzl. decimal. hexadecimal comversioms 1638 L menu. Fix mode:- specify number of decimal places. "FIX" symbol appears in display . o ) There | L stack" for th ‘l If the operational range of the unit is exceeded, or incorrect inputs are made, an
X ry, octal, decimal, ; 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 lere 1S a memory area known as a "stack” for the temporary storage of low error message will appear on the display and subsequent operation will be
- Negative expressions ... o : . 9-39 requirements.  This can be done by pressing to view the main menu and Sei mode:- specify number of significant digits, "SCI" symbol appears in displa the following order :- priority numeric valugs and commands ( functions, etc. ). The numeric value stac'k impossible. This is carried out by the error check function. The following
I General Description - Basic arithmetic operations using binary, octal, decimal, hexadecimal values........38-38 select the appropriate mode by moving the cursor to the right or the left. ’ v\l?in e ¢ el Y P pay has nine levels, while the command stack has 24. 1If a complex formula is operations 4will result in errors - '
Loglgal operations 9-40 Calculation modes Norm mode: cancels "Fix” and "Sci” speifications. This operaton lso changes 1. Coordinate transformation /integration, ~Pol(x, ), Rec(; 6), dx employed .that exceeds the.stack space available, a stack error (Stk ERROR)
@ Statistical calculation: 40-40 Press MODE once to read the first : message will appear on the display. . . .
® Key matrix 33 - Standard deviation. 40-43 SRATH — ( B page of the main men MODE ? N COMP mod 1 caleulat including funct eulat b the range of the exponent display. When the results exceed the 2. TypeA functions :- : 1. The answer, whether intermediate or final, or any value in memory exceeds the
X u. " . 1 f 1 o . . ; ; ; ; : 99
o Display 44 - Regression calcultion 454 LRN — GRAPHIC ——— ROVE  CMPLX mode gcncrtadca culations, including function calculations can be following limits, exponent i to be displayed. Thes.e functions are thosze ll} WthOhVI,}’lC vaIU§ is eptered and than the function Calelatons are performed in the order of the highest caleulation prioiy first. value ofir9.9?9999999 %10, . ' .
® Operation mode 57 ° ical Integrati 55- Z SciFixh (D [RI[GPROG exeaee. key is pressed, such as ', x”, x1,°"", - Engincering symbols. o . 2. An attempt is made to perform function calculations that exceed the input
- Numerical Integration 56 yp . 2 10 vy Once a calculation is executed, it is cleared from the stack.
@ Calculation priority 3-8 ® Formula mermory function 56.57 Func Cls FIEFl'LAYG —T A COMPLEX mode:- calculations including complex numbers can be executed. Norm 1= 107> [x], or[x| > 10 3. Power/root, x',"V ’ range.
1 - . - — N 2 "CMPLX" appears on the display. . 0 10 4. Fracti b i : isti i i i
@ Number of stack 9-9 ® Complex Number Calculation ( Optional ) 58.58 SHIFT | | ALPHA MODE o " e ) Norm 2: 107> [x], or [x| > 10 . Fractions, a'/ , .. , - 3. Improper operation during statistical calculations, .g., attempting to obtain x
® Number of input/output digits and caleulaton digits. ... 9.9 N Previlz)us Caleultion Recall (Op g [ y, [ ] v Press [3] o select the mode. MODE ? SD mode:- standard deviation calculation can be executed. "SD" appears in the 5. Abbreviated multiplication format in front of 7, memory or parenthesis, such & Number of input/output digits and calculation digits of xom without data input.
® 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 27, SA, TR, efc. ) - o - 4. The capacity of the numeric value stack or the command stack is exceeded.
® Number of input characte 10-10 Draw [Rangej Trace E P j [ 3 j Calc J REG mode:- regression calculations can be performed. "LR" appears in the for the number being displayed to change in multiples of 3 by pressing ) 6. TypeB functions - The qllowable 1np1_lt{output range ( number of dlgllS.) of this unit is 10 digits for a 5. Input errors are made, e.g, 5 35,
® (Correction 11-12 1L Graphs 59-60 v/ i Y= &= - d.lsplgy. ) ) ) ) These functions are those in which the function key is pressed and then the mantissa apd 2 digits for the exponent. Calculatlon;, .however, are performed
o ¥ 4 ¥ = X' HEX 10% BIN e* ocT As the icons "" or "€" appear, one BASE-N mode:- bmaryiloctall, dgcn;la], hexadecimal cbon\'ersp Z and ceylllculastlonslz * 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 ( J can press 3] or [€] correspondingly |MODE? s we aSthOiI_Cﬂl operations can be carried out. "BASE-N 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
Slverlglas,?zgloblil‘[ in function eraph 61-61 N = ‘ to view the hidden menu. REG BASE Appears on the CIspiay: * Engineering display format is not available in Complex mode. BASE-N mode only) d, H, b, 0, Neg, Not. Example 3x10"+7= key to cause the cursor to show the position of the error.
. . . . . - a 't - — ] . . . * H : H H B . L . .
®  Arithmetic operations & parenthesis calculations...........c..cceveveen. 13-13 ®  User Generated Graph: 61-61 N 7 g d Note:-  The five calculation modes listed above are totally independent, and Th§ display mode last selected s retained in memory when the power is 7. Abbreviated multplication format n front of Type B functions,such as, 243, . D . . . .
P loulai e ' switched OFF. Alog2, etc. 3Exs [ 7(=] The following error messages will be displayed for the operations listed above:-
ercentage n, - Specifying range parameter 61-65 ) ) ) cannot be used together.
® Specifying the format of calculation result - Generation of Function Graph 65-66 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 dfe i a8 X Abs Y _ ) Note:-  The calculation mode last selected is retained in memory when the power 9. 4- case S&; to case (3) Tg/[:(l ERRgR
- Rounding the intermediate result - Graph Overdraw | 67-68 CSQ @b_? ( M As you press MODH again, you can move to the menu to select function graph or is switched OFF. 10 and ( in BASE-N mode only ) case tk ERROR
C . .
- Specifying the number of significant digits ................c..ovvvere 17-17 ®  7Zoom Function 68-70 = . parametric graph. 1. or, xor, xnor ( in BASE-N mode only ) SRS [5]7 [0 42857 » case (3) Syn ERROR
- Shifting the decimal place 18-18 ® Trace Function 072 LW S¥ ml Se [ SR INS Mol 1Seh Indicates §iiF key has been pressed. Angular measurement modes Bz 8 case (6) Range ERROR
® Memory. 18-18 ®  Draw Operations 773 AC 1@”‘“ [cpikey has been pressed. GRAPH? * When functions with the same priority are used in series, execution is 3E5+7 ) _
- Variable memory 18-20 ~Plot 7375 7 8 9 DEL /ON Ind@ates key. has been pres.sed. p— Deg mode:-  specify measurement in "degrees". '[D | "symbol appears in display performed from right to left for - ¢'InV120 — ¢*{In(\120)}. Otherwise, Besides pressing [f§ when an error occurs, you can also press [ON key to clear the
- Independent memorie 20-22 ~Line 1578 = " Ind{cates intermediate result is d}5plgy€d. OO PARA window. execution is from left to right. = v error.
® Special function 2323 Tl : [yl Sxy 1yom XY yon-n 3y* Zoom xf  Zoom x1/f Indicates angular measurement in units of "Degrees". ) o L Rad mode:- specify measurement in "radians". "R | " symbol appears in display ¥ Operations enclosed in parentheses are performed first.
- Answer function 2323 ) H“"‘,’““" 1 72'73 4 5 6 X . Indicates angular measurement in units of "Radians’". Or if you want to define the "degree” or "radian" or gradient', you can press window. 0.14285714
- Omitting the multiplication sign 24-24 V:r:p:? a ;9:;9 . 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
¢ calculation unction o 0 GraphScroll  savvvssssinnnnnin e 80-80 X1 n 1xOm Sx xon113x® (X1 POL( [Y] Rec - Indicatesspecification of number of decimal places i being executed. Press MODE again. ANGLE? vindow. Once a calculation is completed, the mantissa is rounded off to 10 digits and . ) ) )
- Replay function 26-27 ® S . <tial Graoh o - 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 " }S)::rgel s:z:gzgi: gtztizzzg (“'::h: 83;3 1 2 3 + — vp - Indicates hyplkey has been pressed Base-N mode. ) PP RAD GRA With the exception qf th§ BASE-N mode, these thrge angular measurement modes : comprises one step. Each press of numeric or [<], =], [] and [] keys
Ml function 28-29 ® Graoh Leamine t $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# 7T 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 PN - — N ( 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 (=) | indicated by arrow(s). Or if you want to define the answer display format, you can proceed to the 3Exds [£]7[=] o or [3] key, the cursor is moved one step.
- Performing hyperbolic and inverse hyperbolic functions................. 3131 P \ - N 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
cod 2 el g3 o
.I(:)the{ functions(V, x7, X7, X1, 7V, RANH )ovvvevvvcerenecrrrcsnns iigi ( This sub-menu will be skipped in FORMAT? - 5 - blinking" _".
- Fraction - ! 42857
Base-N mode.
) A SCI NORM When numeric values or calculation commands are input, they appear on the
0.14286 . . pu M€Y appear ¢
. display from the left. - Calculation results, however, are displayed from the right.
4 6 7 8
2 3 5 9
10
. Example To correct an input of 369 x x 2 to 369 x 2 :- 1Ib. Percentage calculations Example Operation Displa » . = ]
& Corrections llc.  Specifying the Format of Calculation Results i 099 p p play & Shifiing the Decimal Place A 4
To mak ions in a formula that is being i n i 51 kevs 1. Manual Calculations - Percentage cannot be executed in Base-N mode or CMPLX mode. Y hance th ision of caloula s b ifving th ber of - 200+ 7x 14= 400 200(] 7] 14[] 400. ) ) ) ) . B
0 make correctll(‘)ns in a formula that is being input, use the [€]and [3] keys to @ln| ] ou can change the precision of calculation results by specifying the number o rounded to three decimal places |[Model[Mode][Mode] [Mode] (=]3] 200,000 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. la. 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 is 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 Norm! or Norm2 is specified (Thz“;‘fm&fd‘a‘e rel_s“(]i"};‘ a”‘(‘;m“““l‘uy This means that this function is useful when converting metric weights and - C=
. . L . . e - rounded to the specified three decimal
) arithmetic operations are performed by pressing the keys in the same order as Percentage 15 1 26 WA 9 as described above or significant digits are specified by selecting "SCI" in the laces ) P measures to other metric units. RCI 6898824,
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 3 > A=
D 369%2 . . pon p p play y round the stored intermediate |[Shift][RND] 28571
x2 - Ifor nggat(llvlj vglue;,hpre5§ [()] before entelrl.n‘%vthe'valued i ] Premium 36.2 [x] 15 [shifi] [ %][+] 41.63 press to enter the menu and select the desired format in the sub-menu result to the specified three Example Operation Display 123 * Syn ERROR is generated when an attempt is made to input a substitution
. - for mixed basic arithmetic operations, multiplication a on are givel 15% from $36.20 "Fix/Sci " "Norm" i - )
122 If a character has been omitted from a formula, use the El or [3] key to move prirorig over ; i diﬁonnzlemli sull)at;aclti::l uliplication and division are grven Di;z;zzie“e Tom T A = ;IX/S?/N‘])\IHH . 2Whlin fy<l>lu choose é\lol‘m . you can further select between _ i decimal places ® o R e e S o formula (such as C = AxB) or multistatements (such as AxB : CxD), and
to the position where the character should have been input, and press - assuming that display mode Norm 1 s selected 4% discount from $47.50 orm £ or Norm 2 1n the I0tlowing window. Example Operation Display (Lower) e o OSSnl:m B[40 g When formulas are input, the result of the formula's calculation is retained in the existing memory contents are retained.
D followed by [INS/key. Each press of-SHIFiINS will create a space for input of one Rati 75 [+] 250 [shift][% 30. = - T 2 . . . . .
command_y ! ’ " ? 75a 1190 what % 0f 250 2 CI ’ 100+ 6= 16.66666666... 10[16[] 1666666667 ' v 14H W04 [ENG] 56088 memory When input is made in a format such as "A=log 2", where the varizble is
122 Example Operation Display (lower) Rate of change 141 [-] 120 [Shif[%] 175 specify 4 decimal places [Mode]Mode][Mode] [Mode] [=] (4] 16.6667 (Cancel specification by specifying |[Mode][Mode][Mode] [Mode] 399.994 78g % 0.96 = 74.88¢ 78 [x]0.96 =] 7488 Example  nput the result of 123 x 456 into memory "B" - equal to the formula, the results of the calculation are input into the specified
141 is an increase of what % from Norm 1~27 e Tode TN o NiodeT TViod T [Norml again. [2I=IE =0.07488kg memory.
Examol 1 ot of 2.36% (0 sin 236 BH55=255 BH4S[H5E 255 1207 cancel specification [Mode][Mode][Mode] Mode] ! [Shift[ENG] 0.07438" 123 T 456
’ ZXAmpe o cortect an input of £.3610 stn 2,36~ S6(-12)(-2.5)268.8 56 (12 (125 [ 2688 Rate of change 0[] 300 [shif ] 2. Key in either [ 1] or [2] to specify Norm I or Norm 2 respectivel SIRIE : Example - Executing "A=log2” -
123 T BT (I - g ot fon ’ ! . & Specifying the Number of Significant Digits 123x456 -
- — 2 D 679036;03613110” ) HmEE 6903680613 o Norm I :-all values less than 10 or greater than 10° are automatically expressed 0T TR o i’ ¢ ¢ ’ Ild. M - C o
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] [Mode] [=] 3] 400.000 This specification is used to automatically round intermediate results and final - Memory B= A=log?
1035410° -1.035 7" Norm 2 :- all values less than 10 or greater than 10° are automatically expressed 200[+] 7] 2571 results to the number of digits you have specified. This caleulator contains 9 standard memories. There are two basic types of 56088 ~log
Y (2+3)x10°=500 [(12[+]30D)x] 1 [exp]2 (=] 500. as exponents. The intermediate result is automatically EEr PO ! . - ) .
o [dl€l€ o (1x10°):7=14285.71429 explS [:] T[] 14285.71429 founded to the specified three decimal As with the number of decimal places, displayed results are rounded to the ones, ie, "variable" memories, which e accessed by using the 0| and =]
cos 60 (IX10°):7-14285=0.7142857  [1[exp]5[<]7 [-]14285 [] 0.71428571 Note: Ye t specify the display format ( Fix. Sci ) while the calculator is i places. . L ! RCL keys in combination with the alphabets A, B, C, D, E, F, M, X and Y. A
236 please note that internal calculation o BO ! Ca{\}m Zpeﬂfy e display format ( Fix, Sci ) while the caleulator s in The stored 10-digit result [x] Ans x specified mumber of digis, butstored results are normally not rounded. The independent” memories, which are accessed by using the @ , @ and 0.301029995
is calculated in 12 digits fora ase-R moce. (28.571421857) is used when you Rct]and M keys. The variable memory and independent memory utilize
€] ’ D mantissa and the result is displayed continue the calculation by simply To specify the number of significant digits ( Sci.), select "SCI" in the sub-menu the same memory area. -
c0s 60 b rzufd;d Zfi[;]}lo e ST 61 3 . . ?u’::iﬂﬁ IEXe],m anyoter et "Fix/Sci/Norm" and then you ar asked to enter a value indicating the number of Contents of both the variable and independent memories are protected even when -
3¢’ T 7H § {j 4 H SH %, & Specifying the Number of Decimal places - e 400000 significant digits ( 0~9 ) as below. the power is turned OFF. B= B
_ N = ] -] =] 6.6 . . o . - ( The final result is automatically 56088.
sin ’ > 142-3x4-326268 SUBISHULIGHULIS The calculator always performs calculations using a 10-digit mantissa and 2-digit rounded to the specified three decimal
G 60 by . ; 000X 4=50 100 L2 A 50, exponent, and resu]t}j are storeddin met;lo;'y asa lZ-digiF man}issa am:1 l2-digit 1 o st by g I[JII\ZZZZ];Mode][Mode] ok o Sci 0~97? If a variable expression is entered, the expression is first calculated S A:O 301029995
sin .36 243x(4+5)=29 23X [04[+15 B. exponent no matter how many decimal places you specify. Interme iate results Norm | again. NS (Note: "0"indicating 10 significant digits. ) @  Variable memories accordipg to the Value; stored in the variab}e memories used' in the :
Closed parentheses ocourring and final results are then automatically rounded off to the number of decimal expression. The result is then stored in the variable memory specified for
When are pressed, the space that is opened is displayed as " ". The immediately before operation of the [=] places you have specified. . I ) ) o ) the result. Deleti .
If after making corrections, input of the formula is complete, the answer can be function or value assigned to the next key you press will be inserted in the 7. key may be omitted. Tt should be noted that displayed results are rounded to the specified number of Meanwhile,  the "SCI" indicator will appear on the display. Up to 9 values can be retained in memory at the same time, and can be ¢ result cleting memories
obtained by pressing [ =] . If, however, more is to be added to the formula, To exit from the insertion mode, move the cursors, or press [SHIFT NS, or press (7-2)x(8+5)=65 (171208 15 1) 65. i & Rounding the Intermediate Result recalled when desired. i nen -
advanc the cursor using e [3] ket the endofthe formula for nput. s p p A mul(; i_pliclatLonfsign o Occ‘mmgh decimal places, but stored results are normally not rounded. g Example Operation Display Example  Input the results of AxB into memory "C" : To delete all contents of variable memories, press Sl followed by [ie] [ =] .
I 1 . . . . . . i AT
) ) ::,:n 1; :n;zed? e open paeses To specify the number of decimal places ( Fix ), select "FIX" in the sub-menu As the pumber of decimal places is spec1f1§d, the intermediate result will be 1002 6= 16.66666666 e 16.66666667 Example ~ Input 123 into memory "A" : & Indevend )
If an unnecessary character has been included in a formula, use the [ € Jand [3] 10-(2+7x(3+6)1=-55 _ [10[-][(]2[]7[(]3[+]6]7] 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 B - ndependent memories
keys to move to the position 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. I order to match the displayed value and the Specify 3 signifieant digits %M(])Eie]][[;\;lode][Mode] [Mode] 16667 b1z AxB
DEL|will delete one command ( one step ). i i R i —l= iti i i i
DELw ( p) thllls pr(t)}iedure fotr. coqetctll;)n. Sress the [ €] key to move the cursor to the place stored value, [SHIFT/RND| can be input. Cancel specification by specifying | [Mode][Mode][Mode] [Mode] 1666666667 123 :ﬁ:f; anlg::,lfgai:sn;];g ?ed f;?:lli;:én )i;:e:::;g:; b;:]t(?;egd g":;;;y 12
where the correction is to be made. Norm 1 again. [=I=1E0 — C= | . . . e
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]J[M] operation is used, previous memory contents Ile. Special Functions & Omitting the multiplication sion ( x . _. . . . = 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 g P gn (%) Example Tocaloulate | +3x3=: @ Replay function Correct the input by pressing [€] Bhifns[ 1] OFF.
| subtracted to or from present sum in memory. - i bt i s nossi : I8 5/xJ6 [ALprial [4 7 [x] 8 *  This operation is invalid in the BASE-N mode. When in the BASE-N
& Answer function t\:l/hen 11111p l;tmig i fqrmula o “hls fw lrllttel?, from le1.°t toright, it s possibl fo omit i This function stores formulas that have been executed. After execution is 412x358+6. o 4 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 ¢ multplicaton sign () in the ollowing casc - 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):CnfocrzSlhlca::()lsl;‘x‘ncgogniﬁ?Ss'inh cosh. tanh sink"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 | [MODE][MODE] [Mode] [=] - "D"
123. 123. "Ans" will appear on the display, and the value can be used in subsequent ¢V, 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
calculations. . , move the cursor, the formula can be checked and numeric values or commands =1 - cos (n/3 rad)=0.5 £MF)DE][MODE] [Mode] [-][=] -
Recall memory data. M= example, 2sin30, 10logl 2, 213, 2Pol(5, 12), etc. 0333333333 can be changed for subsequent execution. =] . N [CROS][( SRS 0.5
. Example 123+ 456 =579 ) o : Multistatement function T e G : -
456. 789 - 579 =210 2) Before fixed numbers, variables and memories :- o Example GleE 76496 30. an (35 gr2) E’I?GD“EHMODE] [Mode] [ ][-][-) 0612500788
1 example, 2w, 2AB, 3Ans, etc. (Continuing) *  The multistatement function (using " 4" to separate formulas or statements) [tan][-] 35 [=].
AC Al 3 nig o ) ) ilable i ) ions. : 26in45° x cos65° = 0.597672477 | [MODE][MODE] [Mode] [=] - D"
m GIte)t="] 56088 The replay function is not cleared even when A is pressed or when power is M wﬁlcl:hllezml [z’og:::;ezallc(;llea::s::l:aral afl;z:;:siertli 1;(;r E?:uatlhcealtcrﬂ?:il;gtsement E E[S;n] 45][[COS] 65] [[z] 1t 0.597672477
M= 3) Before parentheses :- . turned OFF, so contents can be recalled even after Ad]is pressed. presse . put using . Dis sin’ 0.5=30 [Shift][sin™] 0.5 [=]
123 — le, 3(546), (A+1)B-1), et Ans x 3 format, the formula is executed in order from the beginning. The calculation sin Ans 0
. example, d =1, ete. - Lo result up to the point of " 4" will be displayed till you press [ = | again to T\ ]
579. 3] Replay function is cleared when mode or operation is switched. . ) cos” (V2/2)=0785398163 rad | [MODE]IMODE] [Mode] [ ][] - )
M= E1 continue the calculation. =] =n/drad R" 0.785398163
Add 25, subtract 12 456 D [Shiffcos ()01 2 (=12 DI=] 0249999999
’ . 1 123 x 456 - =
, . , : Lo . Example 6.9 x 123 =848.7 [ Shifx)]
25 4 12 il ] & Continuous calculation function @& Error position display function 193232 - 384375 o w0741 [MODEIMODE] o] D" .
o/E i ) } ) This function can be used with Type A functions (% x™, x!), +, -, ', "V and =] ' =3 ise E?g{iﬂg ]?]7 4 3263)238 14 ; 377
12. Example ~ Input 436 into memory "M" using M. Memory already Even if calculations are concluded with the =] Key, the result obtained can be o When an ERROR message appears during operation execution, the error can be 123570] [A16.90 < | ALprA [ ] ALprA [4 ALPHA[A ][ 3.2 When interrupt operation is completed, press [ = Jonce again to execute '
contains value of 123. U§ed for further ca!culatlops. . ln. this case, calculations are performed with 10 56088. cleared by pressing the ACkey, and the values or formula can be re-entered from the ! . If the total number of digits for |given display priority, and any the unit as a decimal
digits for the mantissa which is displayed. Example  Squaring the result of 78+6=13 :- beginning.  However, by pressing the or key, the ERROR message is =] degrees/mi ds exceed 11{lower-order values are not displayed.  |value
Recall memory data. 789 - Ans cancelled and the cursor moves to the point where the error was generated. ) digits, the higher order values e _|However,th entre valueis sored within
[1] M= Example  To calculate + 3.14 continuing after 3x4=12 :- HE=] 843.7 25 x(sin"03- o 9‘9 ) . 23 [_T][( Shiflin' ) 0‘80[’—]”[Sh1ﬂ] @ 13135
123. = =] 123 x 456 Example 14+ 0 x 2.3 is input by mistake 56 =687131353"_ffeos' )09 IEISHif*""] -
7 i : ) .
"Disp" appears on the display when " 4" is used.
210. , ulJol 23 =] o . .
[e]hd 456 13. Example i]é X 222 * :‘; = ?162‘9)2 =] ) @ Logarithmic and exponential functions
12x3.58-7.1=17. ] 1
M= 456. Numeric values with 12 digits for a mantissa and 2 digits for an exponent can be 12. (Continuing) Hf- SL‘lentlﬁCf unction
stored in the Ans memory. The Ans memory is not erased even if the power of 1205358 [£]64 [=] Ma ERROR 38.4375 The following operation.is invalid in the BASE-N mode. ‘When in the BASE-N
13 6. Ad the unitis tumed OFF. ~Each time [= ] , il [% ] M+, Sl and §10]oc (¢ (Continuing) [][3][+] @ Trigonometric functions and inverse trigonomeric 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 ; : ! 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 di\;pla o 4 o ! oy £ Example Operation Display
calculation reultsin an ertor, 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 =] 1420423 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] 0089905111
], keys in SD mode and LR mode. 579 Note:- Contents of Ans memory are not altered when o (= A~F, M, =] cUr s Qimald trigonometric function and inverse  trigonometric function 1n90 = 449980967 [} 90 (=] 449980967
- X, Y) is used to recall contents of variable memory. -~ Also, contents of « R . . . . L calculatllons. ) . 10ad36 = 436 = 0434294481 | Tlog] 436 1] [In] 436 1= 04399881
Difference between [STOJM] and [M:], [ShiftI[M-] :- Ans memory are not altered when variables are input when the variable 169. 12x3.58+6.4 Calculations can be performed ‘:hl‘lle an intermediate result is displayed *  The unit of angular measurement (degrees, radians, grads) is selected 8 - flog] 436 [<] [n] 456 ()
input prompt is displayed. 3.821656051 during execution interrupted by " A" in sub-menu.
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
25 26 28
21 b3) b3] % 7 29 30
: : ) ) . ) ) . ¢ Negative expressions Example Operation Display
Example Operation Display @ Coordinate transformation ions (V.. ¥ x1 37/ IIh. Binary, octal, decimal, hexadecimal calculations & Fractions *  Sub-menu for BASE-N operation . - S , - ) ¢ 4
107 = 16.98243652 (Shift[10] 1.23 [=] 16,98243652 & Other functions (v, x°, x, x1, "V, Ran#) Example Operation Display & Basic arithmetic operations using binary, octal, decimal,
2900171313 [Shift][e"] 4.5 (=] 90.0171313 * This scientific calculator lets you convert between rectangular coordinates and * Binary, octal, decimal, hexadecimal calculations, conversions and logical Fractions are input and displayed in the order of integer, numerator and I the sub-mens, you can slec operators AND, OR, XNOR, XOR, NOT,and What are the decimal values for d hexadecimal values ’ Example Operation Display 1010 AND (A5 OR 71¢) BIN b
. 4' - _ ’ _ : | i P Y P(r0 € The following operations is invalifi in the BASE-N mode. When in the operations are performed in BASE-N mode (press MopEHIBIEH! [=]) denominator. NEG X bobiHHEIH [=] - 1010, 1010EoGiq [=]
s oy 14 42258786 , o anien 1. (xy) P15, 6) : BASE-N mode, carry out calculation after going back to COMP mode. * The number system (2, 8, 10, 16) is set by respectively pressing BIN, (ocT, DEG, 2A1q2nd 274 g Howis 10010, epressed 52| MODESJSISI) =] ’ GIE
=422.5878667 | 1.2 [x][Shif[10'] 2.3 [=]. 5878667 Calculation results are stored in variable memory E and variable memory F. BEX. A comesponding symbol "b","", "d" or "H" appears on the display. Press [LOGIC to open the menu. L Example Operation Display ive? 7DI[=]
= 4L AND OR XNOR n[=] hegaive! ,
(-3)'=81 [AF3 D14 81. Contents of variable memory E are displayed initially. To display contents of * Number systems are specified for specific values by pressing , then the Example Overation Displa 227 > . 1010
37=31 [F3[¥]4[) -8l . men}lloryll:, pressd e caloulatod with P . Example Operation Display numbers system designator (b, o, d, h), immediately followed by the value. P P Py ml=] 188 0L 101, = 1001, mobEHBIHBI = ] adHBEEBH[E 516 XOR 355 = 616 -"H"
- - With polar coordinates, 6 can be calculated within a range of -180°< 6 < 180°. * General function calculati t be performed in the BASE-N mod; 2543, =37 7 D T 1520 o b
S5 50581087 601231 5258143837 : > calcut —— : : eneral function calculations cannot be performed in the mode. /5 +34=3"y 2 b5 Bl 1 B ) 20. . ) , BN " 110010 1111001110 5ToGId 3
: [K‘] ; ‘[ ] (Calculaled_ range is t_he same w1_th _radlans or grads. ) N2 +45 =3.65028154 25 =] 3.65028154 * 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 S o oo [=] - =] E
V123 = 1.988647795 7[Shift)N] 123 [] 1.988647795 * The following operation is invalid in the BASE-N mode.  Before carry out T+ 4+5=54 NBE NRBE 54, result that includes a decimal value, the decimal portion is cut off, Fractions can be converted to decimals, for 123, and 10107 How is 72 expressed s & EJ N
: ' ; AND OR XNOR 3 [2] o " 6
(18-13)" (BEBORIERE 1305111829 7" calculation, one should switch back to COMP mode. ? % 1f values not valid for the particular number system are used, attach the — and then converted back o fractions. A > 7] 100 " N ot~
= 130511182910 30 9, corresponding designator (b, o, d or h), or an error message will appear. =815 o llasda’l7s [= ] 8 ill'l i 1133' = Ab B4710=DF1s = A681s HEXE "H e BEBBER[=] TTITI06° 24,5 XNOR 5D, = FFFFFF88; NG
2+3x64-4=10 2[+]3 <] 3 [Shift)[x’] 64 [-] 4 5] 10, ; 5,13 —
- - =9 9. - B47 - | DF b ) 24Lo6id [=] 0[]
23477 =3306232 2034 K5 F167 DI 3306232, Example Operation Display Number system Valid values sy asry=6.066202547x10°7 [ .5, Y 6.066202547™ [or=] A Howis 3 expressed asa FFFFFFSS"
(13- 14)=12 2578@ 1 45725 AND OR XNOR What are the octal values for 15 -"0" - -"H" e
=14 andy=207, whatare rand | [MODEJIMODE] [Mode] (] D" i Binary 0,1 When the fotal number of characers, T and 1100,2 ‘ 123 x ABC = 3TAF4s (] 123 [x] ABC[E] 37AF4" e b egaionof 1234 okl
) [Shig[Pol(]14[,120.7 [ ][] 2498979792 (1) §1=40320 NS = 30320, e REWET™ chludlpg:ntcgc(;,ﬂmq:zlor, _— ) 15[=] 29 22808419 5 . BBBM [=] FFFFFFC6 BB [=]1234=] S—
X . X X X [RCLJ[FShiff""™] 55°55°42.2(0) - b 1,49,4,9,0, enominator and delimiter mark exceeds o DE] 228084 3
@ Performing hyperbolic and inverse hyperbolic functions S andy=-T0,whataerand | MODEIMODE] ode] [ ST V(36x42x49) =42 [0 3Hefe 0] [= ] Q. Decimal 0123456780 ;?sptl}e‘xey:;ﬁ:: iz;;c;?;fs;mu:mamally XOR_NOT NEG ST [[b)] 10E] 14° Negion o 2FFFED o
Orad? "R" 125(r) Random number generation R 0.792 Hexadecimal 0.1.23.456789ABCDEF T - - € ——— 1F2D;6 - 10059 = 78819 - 1o Gl
The following operation is invalid in the BASE-N mode. When the user is in [Shift)[Pol(] 7.5 [J1-] 10 [ )][=] -0.927295218 (6) (number is in the range of 0.000 =] cxadeeima PO LR AR TR hx05=025 @205 =] 025 What are the binary values for 36,0 [BIN > "b" _ 1ECo 20 [] 100 & Logical operations %l% =
the BASE-N mode, he/she should go back to COMP mode before carrying out [RCLJ[F] 100.999) Tsx (s) =g =-1"hy JlsOss =] R i 20,0 % 16 = 7881 ¢ 4 P .
calculation. =25 and 6=36°, whatare xand | [MODE][MODE] [Mode] [Mode] [=] V(1 sin"40) = 0.766044443 [=]>m * Negative numbers in binary, octal, hexadecimal are expressed as two's TRV Pives v s = = TER) ] ) 16! [41]36[=] N , ) _ ) ) FFd00012
y? -'D" 137982259 (x) [0 o[ complemmerts. hx i+ fyxls ="l N[a) 3 [ 4fd %] 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),
h _ Jresied k ) ! . A . . . .
Example Operation Display R}gﬂ{ﬁfc(] 250156 )= 20.72593931 (y) - 0.766044‘:403 * Number of digits displayed in each number system i — input mode. 101100° ?egau)ve (Not), exclusive logic sums (xor), and negation of exclusive logical sums
L . =" e 6 Xnor). . . .
4.5 and 0 =21/3 rad, what MODE][MODE] [Mode] [ 5][= Shifleos and =] PR d
YT A — 4 ;;nq 03 rad, what are ’[‘R" JIMODE] [Mode] [ ][] - — SRl Number system Number of digits displayed SR 0 A =] S 1Ii. Statistical calculations
cosh 1.23 = 1856761057 [hyp][cos] 123 =] 1856761057 (ShiftJ[Rec(] 4.5 [J((12 [+]3 [(Shift] 2259 = 0.343080357 “ ] [sittx ] Binary Up to 10 digits @ Binary, octal, decimal, hexadecimal conversions o 76545 + 1219 = 334.333333310 -'d' This unit can be used to make statistical calculations including standard deviation
FODIE 3.897114317 (y), S k] = | 0.543080357 Ol U o 10 diait Conversion using number system mode key - - in the SD mode, and ion calculation in the REG mod
tanh 2.5= 0.986614298 hyp][tan] 25 5] 0986614298 RCLIIF 1 phift . ; =516y SHIF 7654 [=] 17 " xample eration ispla: s :
[RCLI[F] i ift[x ctal p to 10 digits ]I De roes Mmutes Seconds Calculatlons ] ] 516, E E’ 3 d E pl Op 1 D pl y n the mode, and regression calculation in the mode.
15— i3 oplleos] 13 L] fplisn] 15 TG Decimal Up to 10 digits 8 begrees, ’ Conversion using number svstem specification ke Calculation results can be converted to any specified number system by using the
cosh 1.5 - sinh 1. ypl(cos] 1.5 [=] [hyp][sin] 1.5 [= . onversion using number system Specification key corresponding number system mode key. 516° 196 AND 1A= 1815 HHHH El it
022313016 Hexadecimal Up 108 digits ) o ) : I @& Standard deviation
H
ST 30= 4004622224 yplShisn ] 30 [ 00k You can perform sexagesimal calculauoqs using degrges (‘hours ), minutes and . . . . —>
0 =0 ssestel | ThvelShRl oo T T I T seconds.  And convert between sexagesimal and decimal values. \b/:ilrl:e 3;:; a different number system input when a specific number system mode is 123419+ 1EFyq + 245 1234 19L0cid [=] 1A [=] " Tn the SD mode, calculations including 2 types of standard deviation formulas,
cosh™ (20/15)=0. [hyp](Shift][cos™1{( ] 20 [+] 15[ )][=] . * Calculation range (in BASE-N mode) g used. Example Operation Display =235 1eF (=] 4[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, BN-"b"
=03 Xpress , = 1258 - s : f
M ST eI Negative 1111111111 2x > 1000000000 S - Howis 2 expresed inbinay. | joDE| {5/ [ ] " 1258 10061 [=] S 1] 36 o? Data ingut
sinh™ 2 x cosh™ 1. typ][Shift] [sin x][hyp][Shi . X 0 express 2. egrees in ot ° 15" 28. loctal and hexadecimal number W
1380388933 | [eos”) 15 [] 1389388923 Octal Positive  :3777777777 2x 20 degminise. uassle (=] - o . El _
sinhT(2/3) + tanh T (4/5) hyplShifd(sin (12 (=13 )] [4] . Negative 7777777777 2x 2 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 per’for’rvn the calculation :- 1202342 ") 56 [ "] [x] 345 43024312 B 10110° 3 Ele[=] e 2. Press SHIFT|Sel [ =] to clear the statistical memories.
Negative ;-1 2x >-2147483648 12734'56" x 345 = 260 3. Input data, pressing DT key (=M ) each time a new piece of data is entered.
Hexadecimal Posnwe - TFFFFFFF 2 x > 0 o 12044 OR 1101,= 12D iEX - "H" Exam Dt 10.20.30
: xample ata: 10, 20,
Negative  : FFFFFFFF > x > 80000000 120060 B Lxample 0 e 0G0 F 0
1o = | 1" ¢y operation:
38
37
3 35 34 3%
2 39 4
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 [.] 8.5 267
Example | Data: 10.20.20. 30 The fo]]pwmg procedures are used to perform the various standard deviation Whatisdeviaton ofthe |(andard deviation o) B 1316956719 20 [,]20 : y=A+Bx To delete input data, follow the procedures described for linear regression. Exponentlalnrjgressmn calculations are carried out using the following formula: oft[l:): ab::ep 3:?: iger:eg;:;;ﬁ; - S 52% o
Key operation: 10 DT}, 20 D17 30 b1 caleulations. unbiased variance, the . - 1407885953 In the REG mode, calculations including linear regression, logarithmic regression, 30 [L] 301 Key operation Result x=(y-A)/B ) ) y=Ase™ (Iny=InA+Br) 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
] : ) } ) ) Key operation Result datum, and the mean of the M B 53375 . e perf i d ’ To delete 40 [1] 50, press i =] Constant term of regression A Data input Furthermore, the regression . . 0049203708
The Prev:ioug’](y. e':ﬁ?red dat2a01§ entered agda)' n ach ime the D) i pressd witho o e daa? R nla 8 e peromee : ' = Regression coefficient B Example Operation Display The logarithmic regression formula y = A + Belnx. ~ As x is input, In(x) will be Data input formula s used to (ziblailned the (Regression Corrlation B) ST ElEl :
entering data (in this case 20 is re-entered). Populati . (Number of data n) Alpha - SHIF stored instead of x itself. Hence, we can treat the logarithmic regression formula respective estimated values of y. \(Correlation coefficient r) SHIFT] ~0.997247352
SHIFT [ 1o, opulation standard deviation , xa, > . P o
L[5 umtot 30/ (53 = o i Linear regression Example 2 ;8 % ‘2‘8 = 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 1. Press = to_sp_eclfy the REG mode. and x, when xi = 16 and yi = 20. ke i 16) 16T 915739
Example2  Data: 10, 20, 20, 20, 20, 20, 20, 30 = Sample standard deviation, 10y, . . ) . ) . ‘ ] steel bar linear regression A, regression coefficient B and correlation coefficient r are identical for 2. Press Lo clear the statistical memories. )
Key operation: 100720 [] 61301 ‘ ] (Sum of squares 1) Alphd =] 22805 Linear regression calculations are carried out using the following formula: 0[] 30 B Comelation coeficient - Temp.  Length logarithmic and linear regression. 3. Input data in the following format: <v data> [ <y data> 1] (x when yi = 20) 20 SHIFT 8.574868046
=] Mean, x y=A+Bx. 40 [.] 501 d 0C  1003mm  |Memory clea) Gl [-]
By pressing SHIFT) and then entering a semicolon followed by value that represents — — o = L982142857 To delete 40 [] 50[DT, press SHIFTCLL Estimated value of x 5C 100smm |10 [ 100353 10. * To make multiple entries of the same data, follow procedures described for
" . . A 3 um of square of data, Zx’ 1t fi - i . . B i i
the number of items the data is repeated (6, in this case) and the DT key, the 1] ¢ ontinuing) Shiffo, | Data input Estimated value of y e j0l0mm |15 L1 1005Ed] 15. Example Operation Display linearregression.
multiple data entries (for 20, in this case) are made automatically. 0 Sum of data, Ix ss -] =] 1625 - ElElEE f the REG mod Example3  Todelete 20 ] 20D press 20 [..] 20fsiFrce] e 1ol 20 [ 101051 2 Del d v, Power Regression
Alpha | Yx d -m . % - " " oo 4
0.625 - Pross MOD! 2 to specity the mode. = Population standard deviation , yo, o o s [5] [5] - "REG" Deleing input data
g = o . ) . 2. : . . . . .
Delting input data nle Number of data, 1 54 (-] [=] 2. Press [ =] to clear the statistical memorics. Example4 /] 10 [L] 401 , el P LIION 3 2 1.6 | then select logarithmic regression ) ) } . Power regression calculations are carried out using the following formula:
eeling Inpul data 51 ] =] 2375 3. Input data in the following format: <v data> [, ] <y data>[D1] 40 [] 501 ‘E Sample standard deviation, yoy.1 30 [ 101451 30. To delete input data, follow the procedures described for linear regression. y=Aex® (Iny = InA + Bln)
There are various ways to delete value data, depending on how and where it was o delete |/ , press |/ Ans SHIFT|(CL|. - 29. . h -
f fous ways to delete value data, depending on how and where i B _ Todelete [/ | 20 []20 D, press [/ ] 20 20 ey . P —— - 50 55 »
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 _ _ P ‘S;‘ N ) 036 ™ 380 50. Data input
1 s ) ‘f)vl};al isx ;:nlf] ol frhe =] possible: Example 3 To delete[y”]20 [] 20 T, pressy]20 [1] 20 SHIFT J(-) 1 P Population standard deviation , xo, iciont conbe obined. (Regression coeffcient B) i [51(=1 : 103 464 74 Performing calculations
Population standard deviation 6,= V' ( X(x;-X)"/n) wherei=1ton ollowing table ? " |(Correlati ficient r) G 7 0.982607368 74 [] 3801 g
Exanple | - 400120 0130030 T Sample standard deviation 6,1~ | (2(x; —Ix)z/(n-l ) where i=11ton (Class no. Value Frequency |110SHIFT] [ ] 10[DT] H. SHIFT o] Sample standard deviation, 101 Bissdonthecosicin_(Conlon cfnt) 5 ). 1s 89 103 If we assume that Iny = and InA = !, the exponenial regression formula y = Ase™ 1. Press D] [=] to specfy the REG mode.
To delete 50, press [SHIFTCL]. p el i Com o 130. Example 1 Data: 10/20, 20/30, 20/30, 40/50 formula, the length of the steel |(Length at 18°C) 18 ] 1007.48 103 [1] 4641 Iy = In A +B) becomes the i > ion formula » =a' - by if we store In(v 2. Press SHIFTSe] [ =] to clear the statistical memories
Meanx =Yx/n 1308t [£] 3101 Key operation: 10 [, ] 2007 Mean, x bar at 18°C and the (Temperature at 1000mm) 1000 53 685713 118 [] 4959 118, _(ny n _x) ccomes the linear regression formula y =a' + bx if we store n_@) 3- o b s o e e vd. N
2130 31 150. temperature at 1000mm can P R : Through logarithmi ion of instead of y itself. Therefore, the formulas for constant term A, regression . Input data in the following format: <x data> , <y data> 1]
Example2  40[D720 b 30 o1} 50 b1 : : 150 SHIFT [ ] 24 20 [] 30 il Som o squre o dan 27 jenperture  l0Mmmen | _ I rough logarithic regrssion of | N L1896 ‘ ; : » lor , ,
To delete 20, press 20 SHIFT]CLL Example Operation Display 30150 4 170, 40 [.] 50 pTi ’ ¢ estimated. Furthermore, the ((Critcal coeflicient)iiid [ 0965517241 the above data, the regression onstant term A) S| (3] [ = | coefficient B and correlation coefficient r are identical for exponential and linear ) ) ]
0 , P! . 170pTpR - ) ) g ) ) o critical coefficient () and ) formula and correlation coefficient . . 340201475 regression * To make multiple entries of the same data, follow procedures described for
Data 55, 54, 51.55. 33,53, 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, Tx covariance can also be (Covariance) [(] fiprd o [=] ore obiained. Furlhecmors. (Regression coefficient B) Shif] E] 3 3 lnear regression
: . 54,51,55, 53, 53, 190 . o leulated. . oS i ; 0994913946 ) ) '
Example3  30(D1] 50 1} 120[stiF1] -] 54,52 (Mermory cleared) STl [£] s o 3 0 case 20/30 is re-entered). Number of data, n caleuiare Bui] (5] 0] (=] () Food espective estimated values y and . |(Comrelation coeffcient i [1] (=] A number of exponential regression calculation results differ from those produced by
To delete 120 SHIFT] [}, press [Ad WE] . onC] 3. can beabined or = 80and i =\ e g o6 3794879482 I ion. Note the following: Deleting inout data
55 1 34[0 51 7} 55 o1 53 T 137.7142857 Example2  Data: 10/20, 20/30, 20/30, 20/30, 20/30, 20/30, 40/50 Sum of square of data, 37 73 using the regression formila . incar regression. Note the following: qinp
Exampled 305750 b1 120 i [ 2] 31 54152 D1 2 ' Keyoperaton: 10 [L] 2065 (v when i =73) 73S RIS . o .
To delete 120 [2] 31, press 18.42898069 ¥ op : 20 [ 305w [1] BT Sum of data, Yy Linear regression Exponential regression To delete input data, follow the procedures described for linear regression
40 D 50[[)__'[1 Sum of data, Yxy I P . oy Ty i 7
h &%) A ” Performing calculations
Example 5 30[5 50D 120 73 [ 31 b7 ii. Logarithmic regression " sy Feriorming calcuations
To delete 120 [1] 31 1, press siFrjctl By pressing and then entering a semicolon followed by a value that represents ) ) Logarithmic regression calculations are carried out using the following formula: . . . . So Sxelny ) .
the number of times the data is repeated (5, in this case) and the D1 key, the multiple Performing calculations y=A+ Bolnx, Anumber of !oganthmlc regression calculation results differ from those produced by Y Y If we assume that Iny =y, InA =a’ and In x = x, the power regression formula y
Example 6 5007120 [1] 31740 b1} 30 b data entries (for 20/30, in this case) are made automatically. The followt . i o veromn the various | ) linear regression. Note the following: :A'X? g‘;)’ :dl“IA(;)B'lm ‘Zlecofmes ﬂ:: lmlfiar reglresmoTnhfortfnu]a Yh: ?‘ + b’; if fwe
To delete 120 SHIFT] [ ] 31 DT, press 120 SHIFT] [ ;] 31 SHIFT CL. ¢ Ioliowing procedures arc used 1o periorm the various linear regression ) - - store In(x) and In(y) instead of x and y themselves. Therefore, the formulas for
Deleting input data calculations. Data input Example Operation Display constant term A, regression coefficient B and correlation coefficient r are identical
. X 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. . . .
To delete [y | 20 DT, press [y”| 20 HAng SHIFTCL. entered. cocfficient B, correlation r, estimated value of x, and estimated value of y are . . ' I Slne 120 157 A number of power regression calculation results differ from those produced by
’ 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 [ 21467
Example 8 301 * To make multivle entries of th ol . . X y 69
A= ~Yx ) 0 make multiple entries of the same data, follow procedures described for Sy Syelnx
To delete /| 20 P, press [/] 20 Gl 1p1. B =§§%xyz—xz)xniy ) (5 - (ZxP) linear regression. j(;: iz 129 [ 15701 129
45 . !
49 43 44
! 46 o 48 ¥ 50
Linear regression Power regression V. Inverse Regression Example Operation Display Performing calculations Ilj. Integration Calculation 2[aihd (X1 il (=] 3 o] @ Store a formula in memory 11l Complex Number Calculation Il Graphs
™ Tinr ~ - ~ - : . p ; — KIEI4 0 (6o input) ox*+ax+, . . ‘
- e Pov:ei r:gie(sgzl)calculatlons are carried out using the following formula: xi yi [=] - "REG" then The following procedures are used to perform the various linear regression nteanation clculation can be carried out by entring the ntearal caleulus 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 . . . Y,
) 2 2 select inverse regression calculations. . thgr tollowing fonma - Y g 8 +3X = 12" nto the memory ’ 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?
Iy Sy ) 3 3 =] i fhe loflowing ormat - . ' only. The others are used for storing the imaginary parts of values. . . .
N 5 Data input . . 3 . LIS (abinpuy . In this calculator, one can plot the graphs by defining the range of the graph
Iy Z(y)* 4 4 2 []2b1 2 The regtession formula is y = A + Bx + G where A, B, C are regression [adfx) Lla b [ n) 143X+, 1, 5, - - window first, ~ then inputting the graph formula first in the "FUNC" menu. P delete function Y2.  And the lower display will show " "
o iy 4. e (5] (5] (5] [= o peiy he REG moce s s bom . ettt Y=X2$3X-12 Brampl Opertion Display Loty pres [DRAV] sk the rapt).The ctions s s "’ sxm dicion. A seond e, the it btk o FNC e
5. Press cf [=] to clear the statistical memories. 6 6 4[] 408 4 C= (0D (52 ?) (15 - 45 $0-TEN ) (- 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 JEs ) (zn -2y b is the ending point — . . - buffers are available for storing the two latest active graph formulae.
E | 0 . Disol 5 [15pi ' [(nZx" - (Zx)") (nZ¥ h ( Ef ) =( Ef -Xx Ef ] n is the value such that the number divisions N=2" 6] (ninput) . Press to store the formula and exit from programming mode. (243i)+(4+50) {(:]]2 FIBAIDIFIT4HIS D] 6 o i
Xample peration 1spiay * To make multiple entries of the same data, follow procedures described for 6 [ 6p1 6. B=- [;ny &ijy ig (2 = L) ] = (nZe = (2r)) +3X+4,1,5,6) ' To open the "FUNC" menu, you can press [SHIFT][FUNC]. Hla.  Built-in Function Graph
- - i i Through inverse regression of the 721272273 A=(Xy-BLlr-CXx)/n Integration calculation is performed using Simpson's rule to determine function fi — i i
i yi [5] - "REG" then linear regression. ug ares: (Constant term A) it [3] [ = | ntegration calculation is performed using Simpson's rule to determine function f(x). [Shiftj[Re—Im] 8. o . o o
% 2410 BIE] - above data, the regession formula Resression Corelation B -11.28526646 R 5 Because of this, partition of the integrated area is necessary, however if the number This unit contains a total of 21 built-in graphs making it possible to produce
select power regression Deleting input data and corrlation coeficent e (Regession Coreltion B) ][5 [ = | To read the value of Yx°, Yx* 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. - Find the absolute value of [Shift][Abs] [ (][31+] [41 (i) )] (5] 5. FUNCT ? the graphs of basic functions. These graphs are sin, cos, tan, sin”, cos™, tan™,
30 3033 =] ehiained F;mhe;;nqe.th; (Correlation coefficient r) SHIFT] [1] [ = | 095016099 respectively. To specify the number of divisions for N=2", n can be an integer from 1 1o 9. Gl 266666 (3+41) Y2 sinh, cosh, tanh, sinh™, cosh™, tanh™, v, x’, log, In, 107, &, x”, %Y/ and ¥’
regression rormula 1s used to ’ . ’ ) )’ ’ ’ 3 Tt o rEo .
3 3895 28 [1] 2410 8. To delete input data, follow the procedures described for linear regression ob%ained 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 [] 30336 30, values of y and x, when xi = 10 and (s whenyi=9) O -6.533575317 Example Operation Display y=/(x) — 314i) g : 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
) . vy i=9)9 X? {0 select the functi ¢ imum values, and h previously on the display is cleared
i i i or 0 select the function you want. optimum values, and any graph previously on the display is cleared.
3% 17 i [ 395 . Performing calculations - 5 = 5 0 [dor[p] ¥ ptimum valu y graph previously play 1
3. . . . . . 29 1. ; : 1Ik. Fori M F 1 Say, F1 is selected.  The third line will show "Y,; =" and the cursor stays on . ilt-i i
. 5 L] 4018 If 1/x is stored instead of x itself, the inverse regression formula y =A + B/x : . . § select quadratic regression k. Formula emory function hyl f ition of the lower li ] v ( Note:- - The l_)u1lt in graphs can only h.e drawn_m COMP mode when
Through power regression of he |3 [ 57175 38. becomes the lincar rearession formula y = a + bx. Thercfore, the formulas for VI. Quadmttc Regression 50 235 = ) prvs the leftmost position of the lower line. function graph has been selected in the main menu. )
above data, the regression formula | ongtant term A) fiiF =] 0238801072 constant term A, regression coefficient B and correlation coefﬁc}ent 1 are identical drati ion calculati ied ine the following formula: 74 38 97716 26. b ! Formula memory lets you }nput a single formula in the memory, and then input Keyin [7][=]. IIm. Previous Calculation Recall
) ) " : - . Quadratic fegression caicu ations are carried out using the following formula: L] 16pt N N equal parts values for the formula variables to calculate results. Memory can hold a single 58. Example 1 Sine curve
and corelation coefficientate | p.rossion Correlation B) i[5 [ = | 2771866153 the power and linear regression. y=A+Br+Cx 103 464 50 [ 23.5p1 50. e formula, up to 79 steps long. Yi=
obtained. Furthermore, the ) o 118 ™ . Latest calculations will be saved in the last calculation memory and be able to One should 20 back
Correls i : ; ; . 74 [] 38 . . . . X . L - ne should go back to COMP mode first. ~ Follow the steps as below.
regression formula s used o (Comlationcaffiint ) i1 (1] [ =] 0998906254 A number of power regression calculation results differ from those produced by Data input L1300 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. £ P
— o g (y when vi = 40) 40 BiiF] 6587.674584 lincar regression. Note the following: 103 [] 4641 105 {0 stop the formula execution. You can enter the graph formula. ~Press [=] or [SHIFTJ[FUNC] upon completion [SHIFT][FUNC] ~ (Open "FUNC" menu. ) L
obtained the respective estimate (s when i~ 1000) 1000 T 202622568 . - 7. Press VoD [=] to specify the REG mode. Through power regession of the |18 [] 481 118. 1) Press to specfy 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 ofy and x, when xi = 40 and inear regression ower regression 8. Press|SHIFT[Sel [ =] to 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)
yi= 1000, T (1) 9. Input data in the following format: <x data> , <y data> 1| and correlation coefficientare  |(Constant term A) BHiFT] [A] [ = | 3539856934 Note:- f(x) can use the variable X only. ~Anything other than X, i.e., A~F, B When the up-armow is present on the right on the right side of the LCD, it Or if you want to exit from the "FUNC" menu,  press [SHIFT][FUNC] again. [DRAW] ( Sketch the graph. ) r
b S . . . sbtined. Furthermore the (Regression Correltion B) i (8] [=_] 1495939413 Y are treated as a constant, and its memory contents are applied. indicates that there are previous galculatmns available in the last galculatlon ] ) } B
* 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
5 - p p ‘ ‘ Comlation cocficient @] 671629667 ) P y inputting a p p P & pres: ! o 5 ! P .
W (36) linear regression. regression formula s used to | (Conelation coeficient ) e [€] 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. o . .
0 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 e S - Let the current display be g I\
Examples of operation 3. FUNCT? [SHIFT|[FUNC] ((;PT“ FEN;nme‘ﬂuv”)Yl”
V2 = ) E Le e‘c(t; e_] ; ction .)
coe [3 (02 Press [1] to read the previous calculation. [SHIFT][ x “|[=] etYl= r
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 55
36 57 5 50 60
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 . : S . ) ) = , ’ 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 S[g]em_g for Xscl. Ymin? calculé{tlon and make the necessary corrections. =1 Yscl? Xmax =5, Ymax = 10 PARAM? by defining Y2= 21 + 3 as well V 5] Xfaet? Whelr)l you view tfhilm,lg? parameters again, you will find that the window
Xscl:-  scale of the x-axis ( distance between hash marks ) = min: > Inpunlmg 0 for X'sc] or Yscl doesn't lset any scales. N ) 4 Xscl=2, Yscl=4 X(t) IO act? 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
! Yeaxis . 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 et " el § ol ) - B 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 ). Toin - the minimum value of parameter "¢" for parametric graphs [-?[S]I_T_] ’ be generated. tmin? and define the function formula of "Y1". v . and move forward to Y-factor screen. Yfact? If you press [SHIFT][Zoom] again, the graph is enlarged once more by the
. . . . . . . = P : = X ! u 0omy; N 1
The first graph is produced by using the _PreVl(’“Sl}’ memlonec} operation. T - the maximum value of parameter "r" for parametric graphs Ymax? > Whena range sem.ng.ls .use.d that does pot allow display 9f the axes, the 0. ! For example, ~the parametric graph of " x = 30T cos 25, 0 fac)tlorsp ou specified.  To gem the 8 aph to its go iginal size. ’ et
Subsequent graphs are produced using the variable "x" in the operation. Pitch - the pitch value for parametric graphs 10. sc_ale for th_e y-axis is lndlcatgd on ether the left or right edge of the B =307 sin 25 ~9.8T* /2 "is to be drawn . you specified. return grapl its original size, press
display, while that for the x-axis s indicated on either the top or bottom In this way, it can be easily seen that there are two intersections for the two [SHIFT][Zoom Org].
Say, the function Y1 is defined as "Y1 = sin" for plotting the built-in sine curve. edge. ) ) =1 Enter the formula by keying in [2] [X.T] [] [+] [3][X.T] [] [4] Define both x(#) and y(t) 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?
now o set Ine range parameters 1BsI=] Ysel? and the newly set axes only are displayed. 10. following sections. ’ How to reduce a graph
To set the range parameters, one should press the [RANGE] key ( except in the ) 4 > Ifthe range is set too wide o narrow, - the graph produced may not fit on Yi= =
| . . the display. - Follow the same procedure as described above for enlarging a graph.  After
BASE-N and CMPLX mode ), the range parameter setting screen appears on the _ 2 B oW P l ging a grapn. .
display. Enter the value you want to specify for the displayed parameter and = 2X"+3X-4 e, Zoom Function Press [EXE] to cycle back to "Xfact" . sp;mfyéng k;hle 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 "Y2 = cos x" ( variable "x" has to be entere follows :- - itch ter setti " Th EXE] £ 1l through th . . ] the enlargement / reduction is performed using the pointer location as the
in this case since "y = cos x"is not a built-in function ). swich o parameter seting scfcen. Then press [EXE] to scroll through the Lastly press [RANGE] again to return to the display that was shown before FUNCT? Note: If either x(#) only or y() only has been defined, no curve will be center point. Finally, press [SHIFTJ[FACTOR] to exit.
7 range parameter settings without changing them. entering the range display. - »
Xmin: 05 Vmin: 1055 T . 0 ) g 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: 55— max : - ‘max - [10]=] 9 . OW 10 reset tne range parameters . . . :
Xscl: 452 Ysel: 44 Pitch: 0.1 tlrg axs 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 tq their initial values by pressing [SHIFT][MCL] or ‘ Graph Overdraw and 2.0 on the y-axis.
[RANGE] Press (=] to conf 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 L 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 “Fieh™. 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 . X . 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)
IlIb.  User Generated Graphs Specify -5 for Xmin. ) ) } _ Xmax: 4.6 Ymax: 3.0 Tmax: 2n andy=2v+3. If you press [SHIFT][Zoomx1/) again, the graph is reduced once more by the
QI Xmin? Specify 0.1 for pitch by pressing =] Xsel: 1 Ysel: 1 Pitch - 2m/45 . ) . factors specified. To return the graph to its original size, press [SHIFT][Zoom
User generated graphs can be divided into function graphing and parametric min: Lot '_][ I_JE : MmWhlle’. Xmin? Xscl? First, press [SHIFT)[CLS][EXE] to clear the graph screen in preparation for the After specifying the range parameters, graph y = sin x as described above. Orgl.
graphing. In function graphing, the user should input a formula in the -5 the unit will recycle back to "Xmin". -5, i 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 = fiT) ) . . @ Generation Of Parametric Graphs
should be defined. Press [ 1o confism and TRANGE" setti . @ Generation 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 e doctbed 4 . 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 : for Thls ﬁ(xir_wnon letfs }g)u move a pointer aioum_i A gml_}}ll‘ and d1sdp_lay the » a1l1)d
§ P : 2m and these expressions are automatically converted to the values. -3 menu as described above formula in "FUNC" y-coordinates of the current pointer location. ¢ coordinates can be
Unlike built-in functions, the ranges of user generated graphs are not set . . s P Y ’ ormula in ment. i i igi igi i
5 g g grap! Simply press (=] since X ot 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 :- ) . . . ., L Then press [SHIFTJ[FACTOR] for the graphs are overdrawn each other, you can press [a] or [¥] to switch
on the display. Range parameters are used to define the size of the graph there s no change for Xmax. Xscl? = Forexample, - the graph for y = 2x° + 3x ~41s to be drawn ?ress SHIFTFUNC] to open the "FUNC men. PARAM? is displayed factor specification screen. ( The between the graphs. Each time you toggle between the curves, the tracin,
play. Range p grap o _ = dof"FUNCT" to ndicate p be defined. : Xfact? grap you togg s g
window. The parameters consist of the following :- 4, » If you enter a value that is outside the allowable range or if you try to Ymax? Firsly, set the rangs o thevalus shown below instead o to indicate the parametric function is to be defined. current zoom factor is 2. ) : ) will restart from the lefimost position.
perform some other illegal operations, an error message appears on the 15. ’ ’ .
70
‘ 6 6 o 6 66 p 6 6
F 1 hy =+ -3 on th ) Press [9] consecutively to select the desired function. ) ) ; ; axis f i _ : : 1If raph Scroll Functi
Or CXAMP'E, - graphy =1 = o fe 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
5 intersection with the graph for y = 3x.  Then draw a line from EXE) / Aft have d ! Lit on the display by usine 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. €I you have drawn a grap ’Wyou can scroll it on the display by using the
9 . cursor keys [€], [9], [, [W]. Every time when you have pressed the
Y= SKETCH ? following range values. S . . . . . .
- Y= Let th lues be :- cursor keys, the display window will be shifted accordingly in the
Plot . et the range values be : s, the d
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, Xsel=1 /N 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] Ymin=-2.  Ymax=10. Yscl=2
When the pointer is at the location you want, ~press [EXE] to plot a point. = At ’ ’ Finally, press [EXE] to draw the horizontal line.
Acthate Lh{lﬁif& ?§°§¥°$f§u'§?§?§1ﬁkﬁigp£ d?é‘g‘i‘iio‘iiiﬁlii Vvvffﬁ EZ (VALUE) - €2, Press [SHIFTY/SKETCHIEXEIJ(SHIFTIL J2J[EXE] this nn;e,) the pointer returns to the origincl point you specified ( (2,2) in this Clear the graph display and draw the graph for y = 3x. ‘NZX&; a perpendicular will be drawn from the same point on the graph to the Illg.  Single-Variable Statistical Graphs
- - ge example ). J-axis.
shown. [SHIFTJ[CLS][EXE] i ) , e In SD mode, single-yarigble statistical graphs can be drawn. Either bar
v . [EXE] [SHIFT][FUNC][EXE] Flr‘stly, plo;1 the pqmt on .the graph and use the cursor key [€] to move the Then select the Tangent function fr(l)m the .lS'KE TCH 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(95652173 [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 195652173 number of bars ranges between 1 to 20, which is defaulted at 10 upon power up
-3.36842 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 all the way. current position of the pointer is always shown at the bottom of the display. 2.052631
: 7 ) [SHIFT][SKETCH][EXE][2]L][6][.] As you come to the bar selection screen, the display shows :-
Pressing [€] lets you go back i i Y - e Ay
. ressing [ €] lets you go back to EIEIEIEYEY [SIEXE] - Then move the pointer to the y-axis b
Press [] consecutively. the previous ffem SKETCH? X e €] pointer l Y Y
- ! pressing [ €] consecutively. . . D
Tangent m . X= YA 2 052631 [lle-4. Draw a Horizontal Line i
- 195652173 - Bar
X=
X= X= ; ; ; i 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 [A\ to move the —— 0.026315 First plota point on the screen s descibed above. - Say plot a point at (2,0). 1~207
-1.89473 from SKETCH menu. pointer up to the graph of "y = 3x". - v N 10.
You can select and perform the following functions by Sketch operations. . If x-y coordinates are not specified for the Plot function ( ie., . If necessary, use the cursor keys [€], [9], [ or [W] to move the blinking
Be§ides the x-cqordinate, you can ?150 r§ad the y-coordingte of the blin}(ing P ] Y P - To find the y-coordinate value, press [SHIFT][X¢>Y]. (SHIFTYSKETCHI[EXEJIEXE] ), the blinking pointer appears at the center of the [SHIFT][SKETCH][EXE][2][,][0][EXE] Pera[‘:Tt]}[l:KhEnTe(:‘H][-)][EXE][EXF] / 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 29.
pointer by pressing [SHIFT][X«>Y] which will toggle the reading of x-coordinate Plot — Plot a point on the graph le-1. Plot Function sreen. [EXE]. o - L press [EXE] to draw the vertical line. Then press [EXE] to update the value. If you have entered a value out of this
and y-coordinate. Line --- Draw a line segment betweer two poins Press _[N ‘?0“5?“11‘/51)’ till B range, or the input value is not an integer, Ma Error will occur.
Tangent - Draw a line segment tangent to a function The Plot function is used to mark a point on the screen of a graph display. the blinking pointer meets the X=
S b . 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 draw a ranked graph.
? l\-l/::lz;;nal Dr za:vvz:ioczlzﬁr:lteal line coordinates for the graph displayed can be read. = Ille-2. Line Function 1 195652173
2. . . . . . N If necessary, use the cursor keys [€], [, [4] or [¥] to move the blinking Rank N 123 4 6 8 9 10 11
7 Y= . . Select Plot function in the SKETCH menu. The command "Plot" will be The Line function makes it possible to connect two points ( including the cursor o the point through which the horizontalline is {0 be drawn ank No. - f 1
0.590027 }'0. dlfplay the Sketch menu, press [SHIFTSKETCH]. = Function "Plot" and shown on the display as below. - _ 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 |1 3 2 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.
7
T & 76 78 80
71 n 73 7
Step 1 - Set the rance values as below Please note that the range values may be quite different from the previous data Step 3 :- Input the data. i Gr ap h Lear ning .- Af!er{ you have found the desired function, - press E to start the "Shit"
olep - ¢ . since the y-axis value is relatively small when compared with the bar graph. o . o function. o . . ot A flashing cursor will be located on the lotus of the curve.  You can change the L Press E| further to read the third root.
Xmin=0, Xmax=110, Xsel=10 [SHIFTJ[()J9[SHIFT]L SHIFT[(2(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 [¥ ] butions as indicated. ~Say,
Ymin=0, Ymax=20, Yscl=2 Say,  the range values are changed to those shown below. [SHIFT[(-)J3[SHIFT][,JSHIFT][(-)J1[DT] between an equation and its graph. ( Only work in COMP mode. ) values. the graph is moved to the lotus of "y = 3x" ", r
=0, tmax=q I ¥ ¢ ¢ [SHIFTJ[()3[SHIFT][,] 2(DT) >
. ' . . . . Say, you have selected the function "y =x". _
Step2:-  Clear the statistical memory by pressing [SHIFT][SclJ[EXE]. Xmm =0, Xmax=110, Xscl=10 ;[[SSI}{{IIFF;]][[]];[[?]T‘]] Press to start the learning function. ~ The display will show as %Y ’ ) !_ Y Y=
Step3 - Input the data Y b, 00! TISHIFT],$01] e | Graph Y =(X-2) ’ I @ ) X-=
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 (T[DTDT] If the dg]t]a value exceeds :]hedwlllldﬂ"{) Slzi; dthe CO'IlTle;pondm%i data Change v= You can use the key buttons [«] or [ ] to read the whole equation. To go 3X range. )
2011 phoml wi 'n?t appear on the display but the data will be stored into x? back to the graph display, prcss again, -
the statistical memory. e - . After vou have defined the value of a, the horizontal line Y = a will be If you press further, the graph will scroll to the right further for one
ig {EEE;H[DT] 'I'fShisf?'lf;unisti;lrlle function you want, press [=] and you can proceed to the Same as "Shift" function, you can press to switch to text display to overdr;,wn on the original graph and the intersection points are the roots of the window. No matter whether root or ( roots ) is present or not, the graph will
50 [SHIFT][7 5 [DT] ' A flashing block ﬁm on the lotus of the curve to indicate that you can press 12 Change - 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 is :- 1lli-1. Sh lft the key buttons R EI s El or El to shift the graph in the step of For the function £ 4 7 — Izl E N e sh pressing [ «] or press [» | to move the graph to the right for one window
: ) ' Ysel or Xsel along the y-axis or x-axis respectively. " IO : or the function x” +y* =7, as you press or | ¥ | to change the shape Letab in thi le. Hence the equation " 0.25(v+2)(2x+1)(2x=5) = further.
70 [SHIFT][;] 8 [DT] - Change" function is used to change the shape of the graph and the change is of the circle, the lotus of the circle should move radially et a be zero in this example.  Hence the equation " 0.25(x+2)(2x+1)(2x-5)
3 . : . . L . i i i i Lot si i > : 0 "is going to be solved. If roots have been found, ~flashing cursor (s) will be . .
80 [SHIFT][.»]IS [DT] ! Py Shift the graph's location without changing its shape, and the change is Let Xsel =2 and Yscl = 3. immediately reflected in the equation on the right side of the display. some . i ¢ © (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).
. o 22) immediately reflected in the equation on the lower right of the display. . .
100 [DT[DT] ) ) o When you has moved the graph downwards for one step, the equation will Select "Change" in the graph learning menu. Then press E to proceed to 1. Graph Solving -
Step4:- P draw the h.  You will be asked lect eith where o is the populaon standard deviaion, vom At entering "Shift" menu, you are asked to select a built-in function for become as below. the selection of the desired function. f. P g -
tep4 - Press [DRAW] to draw the graph.  You will be asked to select either m is the mean in ’ :
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
5 L Paired-Variable Statistical Grap hs Step4 - ?s all the data have been input, press [DRAW] to draw the regression corresponding x-value for a specified y-value. X=
- ine. 5 )
y=x
Ps GRAPH SOLVE d the displ: ill be as below. -2
) Paired-variable graphs are drawn in REG mode. When data is input in LR = y=1x ess oneand e dispiay wibe as below.
DRAW K mode, points will be displayed immediately and data is input to the statistical -F X -3 y=lx|
Line memory. < r=e Solve To read ofher roots, you can press either [ 4] or [»] to move the block to
< ) yex next root at the left or at the right of the current root.
: Example ;- Perform linear regression on the following data and draw a Y=ATBX Press the key buttons || or [ | o scarchtthrough the functions. On the As you move the graph further to the right for one step, the equation will be y=sinx
Press either [4 ] or [ » ] to select the type of graphs. Then press - © I (et the symbol b o tell vou if th N P B X i
[EXE] to startthe drawing. ~ Say, bar chart has been choser. regression line graph. ézﬁ;ﬂies;(;;l:ﬁn Eitfl:rygzd: s or fill]be ONTto tell you if there are changed to "y = (x-2) -3 );;er) o Say, you have pressed the button E| , the display will become :-
X 9 5 31 47 Note:- When data input is outside the preset range values, ~the point will not !» . . . . Gra p h Y= B
) T 1 35 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.
Step 1~ Specify the range values as below. To read the coefficients of the regression lines, A, B, or C, you can press :x‘ L ¥ ) X=
[SHIFT][A], ~or [SHIFT][B], or [SHIFT][C] respectively. B V,f () -3 Let the function be y = 0.25(x+2)(2x+1)(2x=5)
. - - =x -05
Xmin =-10, Xmax = 10, Xsel=2 _x .
Yimin =5, Ymax=15. Ysdl=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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