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The "Sigma" ¥ symbol is a summing machine. It takes a starting point, an ending point, evaluates the

function step-by-step, and adds the results!

Summation & Sigma Notation loauw jnjg ggnanll :2 gujall | Jolaill :5 6aagll

B (Anatomy of Sigma) Loaw joj o pi :1gl

Upper Limit - (dulgill dhidi) (sglell aall: n I

Formula / Function - (@llall) goall acld: f(7) I E f ( z )

Index of Summation - (&1laul dhdi) Slawll Juall: 0 = 1 I ’ 1

“» (Summation Formulas) golanll Guaill Juilgdll :Luli

AL a1yl grilgdll 0Aa padlui (Sgay JAugRi 92 Bpuall giolanll wilwal

(Linear Sum) _hall ggnanll.2 | (Constant Rule) Culill ggnan .1

(Quadratic Sum) _=urill ggnanlil.3

5 fn(n+1)7° —~ . n(n+1)2n+1)
3 (n+1) 3 i = :

. S . v

lGrilo ilgdll 0aa Guhili = 1 o Lofls ooyl iad gf wag 937 A

# algidlall alilgill Glual G dylga -Lilli

"B 5 | wuslinll ggildly gageill ajany i Lle sging ggnanl lim, ., wlwa aic
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Mathematical Insight Sigma E notation means substituting the index from the lower to the upper limit, then adding the results.

Lesson 2: Expanding Summation & Sigma dubd)l Salududioll ¢ld) Loaw jog9 ggoaall iy Gt gyl
Notation (duausidlg

TS Example (1) Jtio B

sdluatudiol| clay ggaaoll 25U a29i
22=1(2i + 1)

Expand the sum, then evaluate: Eg=1 (26 +1)

Practice (1) a2g0 cuyai 74 |

sdluatudiol| clay ggoaoll 25U a2gi

Y (3i—1)

Expand the sum, then evaluate: E?:l (31 - 1)

Homework (1) w2lg 4 .

sdluuludiod| iy ggoantl A5G aogi
i (4i+2)

Expand the sum, then evaluate: E;l:l (4 + 2)

R EE Example (2) JGo B
i) W duaw f1 dud Giold sg9aadl LisSl

10 (.2 E
Expand the sum: E£=s (1. - 3‘3) Elo .2 .
£=3(‘$ - 3‘3)

Practice (2) 4390 wuyjai /4 .

i W1 deow sl du ol sgandl LSl

Expand the sum: E?=2 (3% — 21) ?=2 (2 — 2i)

Homework (2) <219 |

s Wl a29i aJ visew Sl dJ Giol 39anl LS|

Expand the sum: Ez=1 (nz - n) 2?,:1 ("’?r2 - n)
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Joos (—1)" piiod ggbpoll gudl . Jodl Junudil (Jespoll Gob Jio) gi Loy viygpdall yulgdill dlil | dudly el
(13509 w90 ,nj W lw) gl sgaaJl aJLIiI!
Mathematical Insight Simplify multiplied brackets first (like diff of squares). An exponent like (—1)“ creates an alternating sign

pattern (+/-).

Continued: Expanding Series (Algebraic & Alternating) (dyg Lol youusJlg dypuadl paliodl) Oileuloadioll ELd :dlosl I

RN Example (3) Jlio B

(Doi ouuws) £902.0U 3920J1 LSl
Y (n—2)(n+2)

Expand the summation: E::;l (n—2)(n+2)

Practice (3) aog0 wujai 7y

(Doi o) £902.0U 39.20J1 LSl
Ynda(m—1)(n+1)

Expand the summation: E§=1 (n—1)(n+1)

. J

t 2 & 4 Homework (3) w219 & |
123 W1 a2gi pJ vggoa0l 39201 LSl
5
> n=1(n —3)(n +3)

Expand the summation: Ez=1 (n—3)(n+3)

BT Example (4) Jtio B
hT Y
Expand the alternating sum: E:Q ( :) Z::g_ ( :) tosgliciadl ggoznll JJ9UI1 sgaaJl sl

-

Practice (4) 4390 wujai 74 .

50 (—1)1 :glidall ggoaoll J9iil 3g9aaJl ciisl
Expand the summation: Ei:i 2 50 (_1)'.__'_1
i=1" 2

Homework (4) wolg 4

—1)¢ —1)¢ . . -
Expand the summation: ngl % 321 ( 23 tglidall ggoaol) JoUl sgaadl sl

magdymath.com 0562721972 © YouTube » Telegram 4
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In trig series, substituting values yields a periodic pattern. For infinite series, continue substituting and use (

(i Lod g dy g9l duilioll) & slulusiod! ELd :aloss I

Mathematical Insight
to show continuation. The symbol ! denotes factorial
Example (5) Jlio B

Continued: Expanding Series (Trigonometric & Infinite)
(Ss931 bail) ggoaol J9il 3ganJl Lisl

E, lsm( t)

Zs—l Si.'l:l. (%2)

Expand the summation:

Practice (5) da2g0 wujai 7y

12, cos(mi) 16931 gg0a0l) Jgiil 39anJl LSl

112, cos(wi)

e H L -
8 - . . . O
8 . .

i=

J

Expand the summation:
Homework (5) w219 %

Wl a9l py vgg0a0l 3901 LS

L 2 & & i
Expand the summation: E§=1 sin (i)
> iy sin(mi)
A v
AR RRR Example (6) JGo B |
o il 19 ui0d g du oy Ul dluuluiolS 392l LS|
Expand the summation: » .2, :7 o gl
Ei=1 et
Practice (6) 4290 < jai 5 .
® Gl dludadiol 39aadl S
Ei:l 9i HeE 29 N

Expand the summation: 2221 ;—é

Homework (6) wolg 4

(g @ oyl dlauladiols 39aatl iisl
0o il

2ima Gor

E oo il
i=1 (i+1)!

Expand the summation:

> Telegram 4
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L9 2201 2291 (T0) Laatw jops dy b dluuluio ge puoill | dubly scL]

51 221 pby dbsaol s',ig.i.ll AaJU g3 01 aaJl gu.u ,nfi Lol S aabdg9 a, = a3 + (n—1)d
(sgtall aaJl)

Mathematical Insight = To write an arithmetic series in Sigma notation: Find the general term

.ap, = a1 + (n — 1)d. Set the last term equal to a, to find the upper limit

Lesson 2: Expressing Arithmetic Series in Sigma £902ad | o g iy buwnd | Salualudiodl e puaill i G gy adl
Notation (Loouw)
3464+ 9+...199 :lootw jogs dluuladioll GSI
Write in Si ion: cee
rite in Sigma notation 3+6+9+12+15+...+99
L B & Practice (1) a2g0 cusyai
448412+ 4120 :losuuy fo g dluuludiodl S|
Wri i Si i : LR
rite in Sigma notation 4 + 8 + 12 + 16+. . +120

L 2 B Homework (1) w19 {§
:loouaw j0 g dluuludioll LGSl

Write in Sigma notation: 5 + 10 4 15+4-...+200 5410+ 15 + 20+... 4200

RRXRXR Example (2) Jio B
:loouaw jo g dluuludiodl LGSl

Write in Sigma notation: 2 4+ 9 4 16+...4149 2+94+164 234 30+...+149

*hkwR Practice (2) a5go0 cuyai 74
slosuuw o dluuludiodl sl

Write in Sigma notation: 3 -|— 8 -|— 13-|—. .e +103 3 + 8 + 13 _|_ 18+- .. +103

L R & & i Homework (2) w2lg {§
:loauw jo gy dluuludioll GSI

Write in Sigma notation: 1 4+ 56 4 94-... 481 1+5+9+13+4...+81

magdymath.com 0562721972 (© YouTube » Telegram -4
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U959 a1 Jodll anJlg d yulw il pyaiwl Ay pdiall slacdl Lle (PYPY .§.|.h§ aclgiJl

Mathematical Insight

Continued: Expressing Decimal Arithmetic Series

L 8 8 & ¢

sy oclol
Slieas igul aaJl als

Rules apply to decimals too. Extract d and a; to build the general

o2t o gy &y piaadl duy buaad | O dadudtiol| ge puaifl :dloss I

Write in Sigma: 0.4 + 0.84...420

Example (3) Jlio B
:laauw joy pladiwl dlududioll GSI
04+08+1.2+1.6+ 2.0+4...+20

AR

Write in Sigma: 0.5 + 1.0+...+25

Practice (3) 290 cuyyai oy
o jog pladiuwl Lubiuioll oas!

0.5+ 1.0+ 1.5+ 2.04-...4+25

L8 8 8 ¢

Write in Sigma: 0.2 + 0.4+...+410

Homework (3) wolg {4
Lo joy o ladiw b dluududioll GSI
0.2+ 0.4+ 0.6 4+ 0.84...4+10

L8 & 8 ¢

Write in Slgma: 2005 + 2015+0 .e +6075

Example (4) JtGo B
oo pladiw b dluuludiod] sl

2.05 + 2.15 + 2.25 + 2.35+-...+6.75

NRRRXR

Write in Sigma: 1.2 + 1.5+. .o +30

Practice (4) 590 wusyai 74
1o pladiwl dlududiol] LS|
1.2+1.5+1.84 2.14...430

RRRXR

Write in Sigma: 301 + 303+o . +1301

Homework (4) wolg %
tloouw pladiwl dludludioll GsI
31+4+33+3.5+4+3.7+...+13.1

magdymath.com 0562721972 (© YouTube »
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a1 padiuul G aiad! G Giels (i(i + 1) Jio) mbslatl boil ge Syl | dudly SclS|
(—1)F 9 (-1)* (b bl dygliial Siylis g
Mathematical Insight Find direct patterns like i(; + 1). For geometric use a;r*!. For
.(—1)**! alternating signs use

Continued: Patterns, Geometric & Alternating s aiadl iy gt Bloiil) Salududiodl Je puaill :dlosi
Series (dygliiatig

L 2 8 & i Example (5) JGo B

slosuuw fop dluuludiodl S|

Write in Sigma: 1 X 2+ 2 X 34... 1X24+2X3+3X4+...420 x 21

TRk hR Practice (5) d2g0 cuyai 7y

sloouuw o dluuludiodl sl

Write in Sigma: V2—1+... \/2_1+\/3_1+\/4_1+---+V 100 -1

L 2 B & 1 Homework (5) w219 %
QF CYPITRT YT TPITTFere s V] Wiy

1
Write in Sigma: ——= ...

ix2 1 1 1 1
1x2 + 2x3 + 3x4 +’”+99><100

RRRR Example (6) Jtio B
1loauuw jo s dlududioll e puc

erteusingSigma: 1_%"-%00. l_l_l_l_L_I_L_ _ 1
4 9 16 25 °*°*° 400

LB & & i Practice (6) 4290 wuyai /&
oo 0 b duwaiadl dlududiodl e e

o & 2.
4 R Rt R R

b=

Write using Sigma:

L 2 8 & i Homework (6) wolg {4
slosuuw o dygliliodl dluuludioll e pue

1
Write using Sigma: —1—|—§—... 14 11 n 1 + 1
8 27 64 °°° 1000

magdymath.com 0562721972 © YouTube » Telegram 4
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Summation Properties and Rules - Cheat Sheet

Basic Power Rules (Cul cg wogo QLouo 3aen gl UBI£6 L) dwlw il sgdll acigs [
20 n
Jlio: > 3=20x3=60 Y e=nec
i=1 i=1
20 n
. . 20(21) . n(n+1)
JUio: Zz— 5 =210 MERSS
i=1 i=1
20 n
. 20(21)(41) .2 n(n+1)(2n+ 1)
¥ : 2 = " 7 -9 T =
JUo ;a o 870 2 -

Geometric Series (dwmiiodl juég dumiiodl) duwaiadl Olududiol! @)

190 lB.gaa0 ¢+ ar+ar’ + ... ALio duwaio dluludio i 168 Juilgh Bass o :pusJl ducol

1+ (ladl - dsladl) = 392l sac Jgild x (J9Ul aaJl) = ggoarall
1 — gubwi
diniioll it duwaind| dladudiol| (a 9o Jodl aaJ1) i =0 go Siay 151
. ) . a.r‘”"‘l—l
190 J61 gulw il guldbol! soyEU1 by Zar = ) ,r#1
> , ar™ L J
T
Zar_l—r ._.|T'|<1 ( - N
=m Har g0 Jl aoJ1) i =1 o Siay 131
JodlanJi - ar(r® — 1
_— Zari=¥ ,r# 1
1 —gwlw il i=1 r—1

Summation Properties & Index Shifting JuaJl pueig (Loouww) g9-02.0J1 uolgs @

i3 n (4
(1) Culidl plysiwlg gjgill: Z(Cai +db;) = cZa‘: + dz b;
=1 =1 =1

:(Index Shifting) gg-oa.0Jl Jus puudig dijai (2)

n n—m m—1 n n
z :G's'= z :Gs'+m (Or) gi E a; + E a; = E a;
i=m i=0 i=1 i=m i=1

e Telegram M YouTube @ 0562721972 (] magdymath.com
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Y oot joy padiug dluludio” JI Jgail orgas gos aicg wilacil ihio by o dUliiall | dudly scldl]

Ladgil dbii sglallg Jubiyl dbdi laudl sl ding Suo vduwain JLaisl a1sls
Mathematical Insight | A sequence is a logical order of numbers; their sum is a series. Sigma }_ is a compact notation where
the lower limit is the start and the upper is the end.

Lesson 2: Summation & Sigma Notation (O touludiadl o) Lo joy9 ggoanll :E.,.il.‘i.ll gl

*R Example (1) JGo B

sdluatudiol| clay ggoaoll 25U a2gi

Expand and evaluate: Z?:l (4‘&' + 2) E§_1 (4‘5 + 2)

,
A"

L B | Practice (1) 590 wujai #

saluuludiol| élas ggoaonll 25U aogi
Expand and evaluate: E:=1 (51 —1) EE4 (5‘? 1)
i=1 .

-
\

& Homework (1) <219 i

tilualudiol| iy ggoanll A5G a9l

Y ii(3i+9)

Expand and evaluate: E§=1 (3t +4)

-
LS

*hR Example (2) JGo B

Expand and evaluate: E;;s (iz + i) E:=3 (i2 + i) Py FIRWPPTEIL BT FEN] Qi)

,
x

*AR Practice (2) 590 wuyai #

Expand and evaluate: Eg=2(iz - i) Zg=2 (‘iz — i) 1 W1 cuwolg 39aaJ1 LS|

,
x

"R Homework (2) w219 4

Expand and evaluate: Eg=4(2'2 + 2) Eg=4(?:2 + 2) 1 W1 cuwolg 39aadl GSI

-

magdymath.com 0562721972 (© YouTube » Telegram 4
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Yr =0 g (cyliu) T e = on sbydsladl Guilgidl padiug SpusSl grolansl wlwal | dudly sels]

Mathematical Insight
out coefficients first.

Evaluating Sums using Constant & Linear
Formulas

*

25
Evaluate using formulas: E£=1 3

'd

.Salolandl 2s5ig Vei Loawudl gjg .(dubil)

Use formulas for large sums: 3" ¢ = en (constant), > i = ﬂ’;il (linear). Distribute sigma and factor

Wiy Gt Jlgadl) a5 s luusd ggoanll aclgd padiuwl :dloss

(dubsJilg
Example (3) JGo B

2513 olwad aclgisl padiw

A"

LB

40
Evaluate using formulas: E§=1 5

-

Practice (3) d290 < yai #

Eg:l 5 :oluund aclgisl padiwl

\

**

Evaluate using formulas: E:':[::_(—z)

-

Homework (3) w219 {4

Yoi0(—2) oluwind actgist padicwl

\

' 8 & B

Example (4) JGo B

2.(2i —3)

Evaluate using formulas: E

-

315 (28 — 3) :otwas aclgisl paiiw

x

L B B B

Evaluate using formulas: 2?21 (42 —5)

'd

Practice (4) 4290 wuysi

E?il (4i — 5) toluuad aclgdll padiwl

A"

LB B 8

Evaluate using formulas: E?:l (3i — 2)

-

Homework (4) wolg %

221 (3‘5 - 2) tluund aclgidl padiwl

magdymath.com 0562721972
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Sn = 2O L oy il geanadl oIl (el gy jed Jub Bei dygpdall ulghil CLb 4815 | dudly Selsl

Mathematical Insight | Expand multiplied brackets before distributing Sigma. Quadratic rule: 3" i? = w.

Evaluating Reversed Linear & Quadratic Sums (damisyidlg duvgiooll) ggoastl aclgd oladiswl :dloss I

*AAR Example (5) JGo B

Evaluate using formulas: E?:l (5 - i) 2321(5 — ?:) toluuod aclgdll padiwl

| ’
L

L B 8 A Practice (5) 4290 i

Evaluate using formulas: ?21(10 — 21) ngl(lﬂ — 21) :uluwny aclgisl padiwl

-
\

'R 2 R Homework (5) wolg 4
Evaluate using formulas: E;}:l (8 — 34) E:'il(s - 3i) 1o luuad aclgidl padiwl

,
x

' 2 2 2 & Example (6) Jlio B
Evaluate by formulas: Ef:l i(i . 3) E?:l ‘i(i - 3) o luuad aclgddl pasiuwl

-
\

L 2 2 2 B Practice (6) 4290 <y

Evaluate by formulas: E}il i(‘l -+ 2) 221 ?:(?: + 2) toluuod aclgdll padiwl

,
x

L 2 R R R Homework (6) w219 4

Evaluate by formulas: Z:il (iz - 4) E:’gl (iz — 4) tosluuod aclgdll padiwl

-

magdymath.com 0562721972 © YouTube » Telegram = Page 9
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ngeg | ninkl! 2. s oty = - e P - . - o
St = M5 s baul geannll §eil (g1e0) dblusy 90 uasil ggoaall eIl | Eudly SeLS]

2
Mathematical Insight | The cubic sum formula is simply the square of the linear sum formula: 3% = [@] o

Evaluating Polynomial & Cubic Sums dUGI doyadlg 39andl Sl yLisy g0 Lol (uilgd :dlass I
' 2 A 2 & Example (7) JGo B

Evaluate by formulas: E:ii(iz +i+5) 2125 (?',2 + 11+ 5) tosluad aclgddl padiwl

i=1

,
x

L 2 2 B & ] Practice (7) 290 wujai

Evaluate by formulas: Efil (21:2 —i4 3) E?il (2i2 — 14 3) 1o luund aclgdll padiwl

AN Homework (7) walg %

| ’
.

Evaluate by formulas: E:’il(Siz +2i—1) E::l (3i2 + 26 — 1) :olwad sclgill padiwl

-
\

' 2 2 2 3 Example (8) JGo B
Evaluate (Cubic rule): E:gl i3 Z:‘gl i3 tolwiad aclgdll padiwl

,
x

L 2 8 B & Practice (8) a2g0 i

Evaluate (Cubic rule): Ef=1 243 Zg=1 233 toluuad aclgddl padiwl

| ’
.

AR Homework (8) wolg 4

Evaluate (Mixed rule): E:=1 (is + i) E;-i=1 (’l:s + ?:) 1o luuad aclgddl pasiuwl

-

magdymath.com 0562721972 YouTube » Telegram = Page 10
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iy pgdi vi = 0 phuadl $0 Jdaliag 131 i =1 §0 Jal iay Laic Jooi grolanl guilgh | &bl scld]
.3922J1 dudiy Gailgill ASU go daoai i vospios Joiil o)l dosd
Mathematical Insight = Sum formulas require starting at i = 1. If starting at i = 0, evaluate the first term separately and
add it to the formula result for the rest.

Index Shifts (Starting from 0) (#8u0J1 $0 £adl) ggoandl Juts pusi =g“,ilfi.ll TTIE || I

AR Example (1) Jio B

:(Jhundl 0 iagy JaII :dBouo) geaa0ll o]
Y i20(5i +2)

Evaluate (Starts from 0): E:’:%(5i + 2)

~
.

RTER Practice (1) 4290 cwysi 7

50 s - P
; — H I go U I l
Evaluate (Starts from 0): 2220(45, -3) Z%=0 (4?’ 3) Haatl §o Uaiso ggoaall cuus

~

.

AR Homework (1) <219 {&

20 . . . Fe
Evaluate (Starts from 0): 2320(31: + 5) Ei=0(3$ + 5) ) 130 Laieo € ol !

magdymath.com 0562721972 YouTube » Telegram 4
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SR=1-2 ! rdus Ul Wjaiil Sasl padiu v(k > 1) ao1gdl J0 juSi aby g0 JIlia 131 | dudly dcld]
- SASJI g90a0dl (o 6sgddall yganll ggans pphi §i
Mathematical Insight | If starting at k > 1, use the index shift subtraction rule: 37 =37 — f‘l. Subtract the missing
initial terms from the total.

Continued: Shift Subtraction Rule (k > 1) (k>1) Wjaiy Jual pudi :dlos] I

' A R 2 B Example (2) Jio B

20 . .
i—5(92 +2) (590 T[S PRPPILY
Evaluate with index shift: Ef25(5i-|—2) Y im5 (5% 4 2) (5 g0 iawy) St by ¢

~
.

YRR Practice (2) a2g0 <uyai &4

16 . £ .
(22 —1):(4y0 i JU I pudis sl
Evaluate with index shift: 2:24(2‘5 —_ 1) 21_4( 4 ) (4 g0 fag) S -t

~
.

'R X X . Homework (2) w219 {4

25 * &
—g(41+ 1) :(6 g0 IN] PP PRPPEY
Evaluate with index shift: ?is (4‘i + 1) Es—ﬁ( T ) (6 g0 la) Jo -

r

\,

magdymath.com 0562721972 © YouTube » Telegram 4
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B (Spnss0l §3b iy Lainall Jio) geolantl Gauhl Jub Ugi dsgpball yulgsiil clb 555 | udly scld
W jadtl Ao padiuwl
Mathematical Insight = Expand multiplied brackets (like diff of squares) before evaluating. Then apply the index shift
| subtraction.

Continued: Quadratic Shifts A9 ubnll deay sidl JIgal Ju I puudi :dlos I

' A R 2 B Example (3) Jlo B

Evaluate sum (simplify first): §i4(i — 8)(i+ 3) (Vg buuusg cld) g9-020J1 cosl

24(i—3)(i+3)

AR RRR Practice (3) 4290 wwys3

o
. .

Evaluate sum (simplify first): E::s(i — 2)(1: —+ 2) :(j.lgi buuyg &) gooaall cuwsl

Yi2s(i —2)(i +2)

~
.

'R K X . Homework (3) w219 {4

Evaluate sum (simplify first): }is(i —1)(:+1) (D9 sy ld) £9020l casus

Yits(i—1)(i+1)

magdymath.com 0562721972 © YouTube » Telegram 4
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=

G Lod)y a9 n pediod| gy o Ul Jodaw 3T I wn Tpedin solall andl GU8 13 | dudly scldl

o0 E',Lﬁ.u.l.ll 2ol LS 131 adiil
Mathematical Insight _ If the upper limit is a variable 5, the result will be an algebraic expression in terms of n, not a
constant. Watch out for ¢ = (0 starting point.

. 'Etu

Continued: Variable Bounds (n) & Starting at 0 Juadl go £adlg (n) Jeaaotl sglall aaJl :dLo 4l I

AR Example (4) Jtio B

: T gadiodl Wy ggoaodl cuuol
Yiso(i* +1)

Evaluate in termsof 77 : ?=0(‘52 + 1)

Practice (4) d290 < jsi #

: N gabiodl Wy ggoaodl cauns|

Yico(2i—1)

Evaluate in terms of 70 : ?=0 (2¢ —1)

\,

7

r PR Homework (4) <219 4 |

Evaluate in terms of 72 : E?=031:2 Z?:O 3i2 : M yudiodl Wy ggoaodl cruss|
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Mathematical Insight _ For finite geometric series, use: §, = @ Extract the first term g; and common ratio r first to
easily evaluate.

Evaluating Finite Geometric Series (Starts at 1) (1 g0 1adU1) duaiioll drwaindl Oduludioll :dloss I

AR Example (5) Jto W

idumiiodl dpwaintl dlududioll £9020 ciuas|
10 1
>0, 8 x 2

Evaluate finite geometric: E::l 3 x 2¢

.

\,

RTER Practice (5) 4290 cuyai 7

sdualiiod | daw aiad | dludusiod | £9020 cus|
Yi12 % 8

Evaluate finite geometric: Ef:l 2 x 8¢

\,

7

F PPN Homework (5) w219 % |

duaiiod | duw aiod | duduiiod] £9020 ol
Yi14 x5

B 0]
Evaluate finite geometric: Ei:l 4 x5
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Mathematical Insight _ Attention! If the series starts at zero (i = 0) and ends at k, the total number of terms isn =k} 1.

Evaluating Finite Geometric Series (Starts at 0) (0 g0 iadil) dumiioll deewsrinll & luuliuioll :dloss I

RN Example (6) Jtio W

2(Jhuo 0 iaa5) Luaiiodl dawaindl £9020 crusl

E?:O 4(%)t

Evaluate finite geometric: E:‘LO 4(1/2)£

~
"

' B B 3 Practice (6) 4290 «uysi #

(4840 0 1245) Guoiioll dauwriad| £9020 causd|

Zg=o 5(%)t

Evaluate finite geometric: E:?:O 5(1/3)£

\ J

P PP Homework (6) <219 % |

:(Jhuo 0 1aa5) dumiiodl dwaindl £9.020 crus|

Zg=0 2(%)t

Evaluate finite geometric: Ef=0 2(1/4)£

~
\,
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Padiud :(|r| < 1.6l 130 pou0i dilboll yulw il dosd dus) dyyliiedl duloiwl duwaiall | dudly ocldl
Soo = 1 pisleodl ilaiaUl ggoandl gils

Mathematical Insight | For infinite geometric series that converge (where [¢| < 1): use the infinite sum formula directly

— o
% = Top*
Evaluating Infinite Geometric Series dy yldiod | duw log Wi duuw il O duuludiod| :dloss I

' A R 2 B Example (7) Jlo B

- . o _—j 00  _—f s alw .
Evaluate Infinite Geo: Ei:l e Zi:l e iy las i duwaiall £902.0 ol

Practice (7) 4290 <uysi

Evaluate Infinite Geo: Z;Zl 2e~t Eml 2et 2.0 o A1 G siodl £9020 sl

\,

7

P PP Homework (7) <219 % |

10 s W drwaiodl £9020 cuuwo|

>i13(4)

Evaluate Infinite Geo: E::l 3(4) —i
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' Mathematical Insight | To evaluate sums like f(1) + f(2)+..., convert them to Sigma notation } f(i), substitute the
i function expression, and use summation formulas.

Evaluating Sums of Function Values 3 f(3) Wl pud o) geolaodl pladiwl =g“,ilfi.ll g yadl

AR Example (1) Jio B

a2gis f(z) =20 —3 Bl

f(1) + £(2) + £(8)+... +£(50)

Given f(:'l:) = 22 — 3 , evaluate the sum:

RTER Practice (1) 4290 cuysi 7

~
-/ .

:angiy f(z) =4+ 1 g 151
7(1) + £(2)+...+5(40)

Given f(az) = 4x + 1 , evaluate the sum:

~
.

AR Homework (1) <219 &

:angis f(Z) =52 —2 yu6 151

(1) + £(2)+...+£(30)

Given f(:c) = Bz — 2 , evaluate the sum:
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If given variables form a decimal sequence, find its general term g; first. Substitute g; into the

i function to get the final expression in terms of i.

Mathematical Insight

Evaluating Function Sums for Given Sequences olnoo dyliiol Al asb £9090 osluud :dlod] I

LB B B 8

Example (2) Jtio B

For f(z) =3z +5 ,evaluate at
z=04,08,...,40

e f(2) =3+ 5 @il pgh 9020 cuosl
m = 0.4, 0.8’ 1.2, LN ’ 40

. v

AR RAR

Practice (2) a2g0 < jai #

For f(w) = 22 — 1 , evaluate at
z=0.5,1.0,...,25

1ade f(a:) =2z —1 Wil ggoan cuwsl
z = 0.5,1.0,1.5,...,25

~
.

AR R

Homework (2) w219 {4 |

For f(:c) = 4x + 3 , evaluate at
z=0204,...,10

ke f(z) =42+ 3 Wil ggoas cuwosl
m = 0.2, 0.4, 0.6, L LR ] , 10
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Mathematical Insight  For sums } f(z;)Az: find Az (difference between terms) and general term z;. Substitute into f(z),

i muitiply the entire expression by Az, then apply sum rules.

Evaluating Sums in the form ¥ f(z;)Az Y f(z)Az d8ualy ggoa0tl o luwd :dlos] I

' A R 2 B Example (3) Jlo B

wwol . f(z) =22 + 4z wiw
Evaluate E f(:c,f)Aa: for * =2,4,...,100 pudl Z?:l f(mg)Aa:

RTERR Practice (3) 4290 cuyai 7

~
: \,

ot . f(z) = 2% — 2z Wiw
Evaluate 2 'f(as,:)A:B for £ =3,6,...,60 ol Z?:l _f(m,)A:c

~
.

R E R R ; Homework (3) w219 {4 !

wuot. f(z) =222+ wiw
Evaluate Y f(®;)Ax for = =4,8,...,40 it Yoo fx))Aw
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Mathematical Insight To evaluate limits of sums as n — co:
1. Pull constants with n outside Sigma.
2. Apply sum formulas to get a rational function.
3. Find the limit by comparing highest powers of n.

Evaluating Limits of Sums to Infinity

AR Example (1) Jlo B

"~ 5%

nz

(dubaJl Jlgal) dylaidlol ggoanll dylai 25U slayl =‘_,.,ilill gyl I

Evaluate the limit: lim
n—oo i—1

:dylaidl A5G aogi

Practice (1) 290 < jysi #

\,

- & 3i L] < 3i - . e H
Evaluate the limit: lim — lim —  :dgladl 50 angi
n—o0 £~ n2 n—oo £ n2

o

'R R X . Homework (1) w29 {4

n
Evaluate the limit: lim

lim
n—00

.

7P
2
3

:dylaidl 25U a2gi
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R pin; (ylaidlal ol olwos sie )i = OO 08 a0l geans Jeilh gipsii | dubdly selsSI
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Quadratic sum formula is Y% = w. When finding the limit to co, we only care about the
highest power in the numerator: 2r®.

Mathematical Insight

Continued: Limits of Sums to Infinity (Quadratic) (Ao sl JlgaJl) dslaidlol golall Sulai :dloss I

' 2 2 R R Example (2) JGio B

s 2d2 N 242 ‘

Evaluate the limit: lim —3 lim —  igladl 25U aogi
n—oo L= m n—oo &= q3

o~
.

I 2 2 R 8 Practice (2) 390 cujai
L 442 .. 4i? .
Evaluate the limit: lim — lim —  :dylail 3L aogi

~

.

L B B 8

Evaluate the limit:

r

. 632
lim
n—o0 £

nsd

Homework (2) wolg %

dylaidl A5G aogi

\
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Sigma)
AR RRR
. 2 .
Evaluate limit: lim l (—) + 2 ( L ) n
n—oo - n n " Z l
n—}co = n

’~

Student Edition - «JUnJ| diuusi

£i9 ,n.u v lgd U1 Eld ,n.u s

LIBJII w9 uaall gy joiy .|ng pd voadao Ay e dyladdl Ogiol 151

dubly sclsl

il laws Jawy dundio palio auail sgasdl Jle laatuddl

Mathematical Insight

separate terms, and then evaluate the limit of each term.

Continued: Limits of Complex Sums (Distributing

For complex limits, distribute the outer %. expand the brackets, distribute Sigma to create

24j9ig yulgbil cls) aiaall guolantl SULaJ :dlas]

(Looudl

Example (3) Jlo B

:dylal aogi

x) +(3)

.

~

Evaluate limit:

-

1

n

-

7

)+ ()

' A 2 B & Practice (3) a290 wujyai #

:dylal aogi

.

r

Evaluate limit:

i 32

iyl aogi

)+

(]

=)

n

'R X XK . Homework (3) w219 {4

\,
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glalal u.iijbi'l'.ﬂgi Sy ggnanllalab pgdi m — oo loaic duuaia dlwbwin ggnan dilgi alal :aualyy dclal |
Jdim 7" = 0 janll Jggi algillnll aislgi gla .(|r| < 1) Ipus gulwill

N—0o0

To find the limit of a geometric series as n — oo, find the sum S, first. Remember: if || < 1, then lim r" = 0.

n—oo

Limit of Geometric Series Sums dailgilloll dunaigll Ghulwminll ¢gnan dilgi
Fook ok ok B Example (1) JLin
= ; = ] wuwal pi ggnanll 2ili aagi

Evaluate limit of sum: lim 2 (3) - lim 2x3" ’ ’ )
n—yoo £— n—00 £— :dalgill

/» Practice (1) aagn wuijai

n I3
. =i wuual ab ggnanll Aili angl

Evaluate limit of sum: lim 5(2) v plE 3"" .
n—o0 — aulgill

- A
1.8 8.8 8 ¢ {% Homework (1) ualg
- il pi ggnanll 2ili aagl
. — a2

Evaluate limit of sum: lim 4(5)" : Al ggoandl ol aag

BT :aylgill
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rgudll (A n Lle ($gini dul J1ga ggnan dilgi ulwal sl deli) |
) .S, Iigl dwwaia dlwlinink ggnanll aagi.1
duuilly plinllg huull GLaidl (L’Hépital) Jliug dacld padiwi (0/0) guei pac dlla Ll 2ii 13, lim algidlall dilgill alwal 2
.n p2inll

For exponential limits: 1. Evaluate the sum as a geometric series, 2. If taking the limit as n — oo results in (0/0), use L'Hépital’s Rule by

differentiating the numerator and denominator with respect to n.

Advanced: Exponential Limits & L'Hopital’s Rule Jliugl dacld pladimb duw il aulgill :padin (galn
ook kokk B Example (2) JLin
~ 2 wuwal pi ggnanll aili aagi
Evaluate the limit: 1i_{n en — - = . .
n—o0 = .
-1 -algill

4 Practice (2) aagn wjai

n e
. 3 3 wuual pi ggnanll 2ili aagi
Evaluate the limit: lim E en — ) P €903 a-l_ g
n—oo = n dulgdll
1 8.8 8.8 1 % Homework (2) uialg
~ a4 I pi ggaanll ili aagi

. & [ETIL) aa

Evaluate the limit: lim en — ’ P €353 a-l_ g
n—00 £— n @ulgill
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