Solving a recurrence by expansion

Example 1 (corresponds to PrintXs.java)
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Step 1: Calculate the first few values to get some insight and understanding

Step 2: Expand the definition and look for a pattern
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Step 3: check agreement with step 1. Also use an online tool like Wolfram
Alpha to check the answer.

% WolframAlpha

| solve T(n)=T(n-1)+2, T(1)=3

= f ffoMATHINPUT  gm XTENDED KEYBOARI

Input interpretation

Tm=Tn-1)+2 i
solve T(n)
T(1)=3

TN =2n+1

Example 2 (corresponds to SayHi.java)

T = T2 Lewzo ) g9 -()=0)-5

Step 1: Calculate the first few values to get some insight and understanding
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Step 2: Expand the definition and look for a pattern
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Here we assumed n is a | (\/'5 CO(?’% aﬁ 2
multiple of 3, for simplicity \\{
—:/\_(03 +z+2+ 1*»->"*’Z*2

N

- S + ). =

S we onchvde. (M= S+ 23& ) WENES & pbigle of 3

Step 3: check agreement with step 1. Also use an online tool like Wolfram

Alpha to check the answer. (|°V¢ & oy e "\Q)‘P\'\)

Example 3 -- more challenging, comes from DoManylncrements.java:

T = %\/CV\’B v ) ) LOERS

Step 1: Calculate the first few values to get some insight and understanding

Step 2: Expand the definition and look for a pattern
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. Use formula for sum of geometric progression
: , (or just use Wolfram Alpha): thisis (3" — 1)/2
N4 B

rewrite = 5}3“ ¥ <3V\’()

A

= éx% »\ - ?’X KV\H"

Step 3: check agreement with step 1. Also use an online tool like Wolfram
Alpha to check the answer.

& WolframAlpha

solve T(n)=3T(n-1)+2, T(0)=5

-4 N JTo MATH INPUT ) EXTENDED KEYBOARD

Input interpretatior

TN)=3T-1)+2
solve T(n)

TO)=5

Result

Tm=2 3""'-1
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